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1.0 Introduction

1.1 Project Description

The Chaffey College Fontana Campus is located at 11070 Sierra Avenue in Fontana, California. See Figure 1, Vicinity
Map located at the end of section 1.0. Per FEMA map number 06071C8666H revised August 28, 2008 the project is
in zone X defined as areas determined to be outside the 0.2% annual chance flood plain. See Appendix B.

The majority of the existing site is undeveloped with several trees and fencing. The eastern edge of the site was
previously occupied by several single family homes that have since been demolished.

The proposed project will be built in 2 phases, however this preliminary Hydrology Study encompasses the full built
out condition. Phase 1 includes the parking lot, sidewalks, utility infrastructure, landscaped areas, welcome
center/library, an instructional building, automotive technology building, and an O&M building. Phase 2 includes an
instructional building, student and community center, and CTE building. See Appendix A for a phased site plan. The
project’s disturbed area is 624,485 s.f. (14.3 acres).

This report has been prepared to calculate the pre-construction and post-construction hydrologic and hydraulic
conditions for peak storm water runoff rates per the San Bernadino County Hydrology Manual (dated August 1986).
1.2 Drainage Examination

Existing Site Conditions

Site drainage for the existing condition is divided into 4 basins. Basin A1-A2 is the approximately half of the site that
surface flows to the west edge then towards the south. Basin B1-B2 is the other half of the site that surface flows to
the south. Stormwater from Basins A2 and B2 confluence at the existing offsite detention basin at Point of Interest 1
as shown on the Existing Hydrology Exhibit in map pocket 1.

After the confluence at point of interest #1, the detention basin has overflow release into a 54” storm drain line on
Sierra Avenue that ultimately connects to a storm drain line on Jurupa Avenue. Stormwater conveyance continues via
underground storm drain system and ultimately indirectly discharges to the Declez Channel. The Declez Channel
flows to the San Sevaine Channel, then Santa Ana River, Reach 3, then Reach 2, then Reach 1 before ultimately
discharging into the Pacific Ocean. See Appendix F for as-built drawings of the existing detention basin.

Proposed Neighboring Detention Basin Improvements

At the time of this preliminary hydrology report, the southern neighboring property with the existing detention basin is
in the entitlements phase to reduce the size of the detention basin and build affordable housing units. The existing
108” inflow pipe from Sierra Avenue is proposed to run along the southern property edge and release into the reduced
basin at the western portion of the property. A proposed 84” overflow release runs through adjacent properties, Juniper
Avenue, and ultimately connects back into the storm drain line on Jurupa Avenue. See Appendix F for the proposed
storm drain drawings and See Figure 1 below for further clarification of improvements.

Figure 1: Offsite Existing and Proposed Storm Drain Line
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Proposed Site Conditions

Site drainage for the proposed condition is divided into 7 basins with no offsite storm water conditions. Basins A1-A6
confluence with Basin B1 at the underground detention system then connect to a proposed 108” RCP storm drain line
by others. Similar to the existing drainage pattern, point of interest #1 is at the 108” storm drain that eventually outlets
to the detention basin.

Basins A1-A6 occupy the north, west, and south portions of the site and is composed of stormwater from contributing
building roof drains, hardscape areas, and the parking lots. Stormwater conveyance is via overland flow and is
collected by miscellaneous drain inlets. Flow in the onsite underground pipe system continues to convey stormwater
toward the southern edge of the property where stormwater will be routed to drywells where infiltration is feasible.
Stormwater in excess of stormwater treatment requirements will be stored in an underground detention basin and
released to the City of Fontana storm drain system.

Basin B1 occupies the eastern portion of the site and is composed of stormwater from contributing building roof drains
and hardscape areas. Stormwater conveyance is via underground piping and overland flow into a proposed
bioretention planter with underdrains. The bioretention planter is sized to accommodate stormwater treatment
requirements. Stormwater in excess of requirements will be routed to be stored in an underground detention basin
and released to the 108” City of Fontana storm drain.

The 108” City of Fontana storm drain is routed to the resized detention basin. As mentioned previously, the overflow
from the detention basin is conveyed via underground storm drain systems in Jurupa Avenue and ultimately
discharges to the Declez Channel. The Declez Channel flows to the San Sevaine Channel, then Santa Ana River,
Reach 3, then Reach 2, then Reach 1 before ultimately discharging into the Pacific Ocean.

1.3 Water Quality

The Chaffey College Fontana Campus is a priority development project and is subject to all requirements outlined in
the City of Fontana WQMP Handbook. All water quality design and proposed best management practices proposed
for the project can be found in the report titled “Preliminary Water Quality Management Plan (WQMP) for Chaffey
College Fontana Campus”, prepared by LPA. (Job #30671.01)

Figure 2: Vicinity Map
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2.0 Hydrology

2.1 Methodology

The Advanced Engineering Software (AES) was used to calculate the existing and proposed 100-year storm events.
The program follows the computational techniques and criteria for the estimation of runoff, discharges, and volume,
as put forth by the San Bernadino County Hydrology Manual, prepared by the Williamson and Schmid, Civil Engineers
dated August 1986.The AES output pages can be found in Appendix C.

Existing watershed characteristics were obtained from topographic survey information prepared for the project by
Value Engineering. Basin areas, pervious areas, and flow paths are depicted in the Existing and Proposed Hydrology
Maps created for this study and included at the end of this report.

Existing and proposed impervious/pervious ratios was determined through analysis of land use for each basin. Within
the AES software platform, the closest corresponding impervious percentage for each basin was selected to determine
a runoff coefficient for each basin. The computer-generated runoff coefficient for each basin was utilized for the
existing and proposed hydrology analysis.

A basin routing analysis was necessary to demonstrate 100-Year event post project peak flow rates equal to or less
than the existing peak flow rates. The time of concentration and peak flow rate hydrology was extracted from AES at
pre underground detention system, Node 203. This hydrology data was entered into AES Computational Hydraulics
(CH1) program to develop a 100-year pre-detention hydrograph. The hydrograph generated from AES CH1 was
imported into Hydraflow hydrographs for a basin routing analysis. A post detention peak flow rate was obtained from
the post detention hydrograph. The post detention peak flow rate was then brought back into AES as User Specified
Hydrology at Node 204, see Appendix D.

2.2 Results

The 100-year peak flow rates for drainage basins A1-A2 and B1-B2 are summarized in Table A below for the existing
condition. The 100-year peak flow rates for drainage basins A1-A6 and B1 are summarized in Table B below for the
proposed condition.

Refer to Appendix C for detailed hydrology calculations.
Table A: Existing Site (100-Yr)

20 | pcrage | PoeErt | T | O
(ac) (min)

A1 0.7 0% 7.72 2.49

A2 7.6 0% 12.49 20.87

B1 0.2 0% 9.27 0.62

B2 5.8 0% 26.59 8.27

Total* 14.3 N/A 12.49 27.95

* Total encompasses existing peak flow Q
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Table B: Proposed Site (100-Yr)

oo | g | e | T\
(ac) (min)

Al 2.3 80% 10.17 6.88
A2 1.8 80% 9.95 5.47
A3 3.0 80% 9.43 9.46
A4 2.9 80% 16.17 6.19
A5 0.4 80% 8.47 1.36
A6 1.3 80% 10.44 3.82
B1 2.6 80% 12.94 6.54

Total 2.4 N/A 10.98 27.68

* Total encompasses proposed peak flow Q post onsite detention

3.0 Conclusions

This drainage study analyzes the existing and proposed hydrologic and hydraulic conditions for the Chaffey College
Fontana Campus.

Hydrologic analyses were conducted to determine the existing and proposed 100-yr peak flow rates in accordance
with the San Bernadino County Hydrology Manual, dated August 1986.

The proposed detention system has been designed to attenuate peak flow rates from the project site. Basin routing
modeling of the proposed detention basin system demonstrates a decrease of 100-year peak flow rates from 36.11
CFS to 27.68 CFS. Due to the proposed construction of the stormwater detention facility, the proposed post project
condition will have a net reduction of 100-year peak flow rates of 0.27 CFS.

Preliminary Drainage Study
Chaffey College Fontana Campus
LPA Project No.: 30671.01 Page 4



APPENDIX A

Soil Hydrologic Groups Map
100 Year Rainfall Map
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APPENDIX B

FEMA FIRM Map Number 06071C8666H and FIRMETTE
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APPENDIX C

Existing 100-Year Hydrology Calculation

Proposed 100-Year Hydrology Calculation
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1618

Analysis prepared by:

3k 3k 3k 3k 5k 3k 3k 3k 3k 5k >k 3k 5k 3k 5k >k 3k 5k >k 3k ok kK 5k Kk k DESCRIPTION OF STUDY 3k 3k 3k 3k 5k 3k 5k >k 3k 5k >k 3k 5k 3k 5k >k 3k 5k >k 3k ok %k 5k k >k k
* EXISTING 100 YEAR
*
*

3k 3k 3k 3k 5k 3k 5k 3k 3k 5k 3k 3k 5k 3k 5k >k 3k 5k >k 3k 5k 3k 5k >k 3k 5k 3k 3k 5k 3k 5k >k 3k 5k >k 3k 5k 3k 5k 5k 3k 5k >k 3k 5k 3k 5k 5k 3k 5k >k 3k 5k 3k 5k >k 3k 5k >k 3k 5k %k >k >k %k >k %k %k >k %k >k k k %k

FILE NAME: ECH100.DAT
TIME/DATE OF STUDY: ©8:26 12/08/2022

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
*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) = 1.3500

*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 = ©.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.*
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*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

>k 3k 5k ok 3k >k >k 3k 5k ok 5k >k %k 5k ok ok 5k %k >k 5k ok 5k >k >k 5k 5k ok >k >k %k 5k 5k 5k >k %k >k 5k 5k k >k %k >k 5k 5k 5k >k %k 5k 5k 5k >k >k >k 5k 5k 5k >k %k >k 5k 5k >k >k %k %k 5k 5k %k %k %k %k >k >k %k k k

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
ELEVATION DATA: UPSTREAM(FEET) = 1156.00 DOWNSTREAM(FEET) = 1155.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.718

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.621

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

".4 DWELLING/ACRE" A 0.70 0.74 .90 52  7.72

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.900

SUBAREA RUNOFF(CFS) = 2.49

TOTAL AREA(ACRES) = ©.70  PEAK FLOW RATE(CFS) = 2.49
e e +
| AREA A2 |
| |
| |
e e +

>k 3k 5k ok 3k >k >k 3k 5k ok 5k >k %k 5k ok ok 5k %k >k 5k 5k 5k >k %k 5k 5k ok 5k >k >k 5k 5k 5k >k >k >k 5k 5k 5k >k %k >k 5k 5k 5k >k %k 5k 5k 5k >k >k >k 5k 5k 5k >k %k >k 5k 5k >k >k >k >k 5k >k >k %k %k %k >k >k %k k k

FLOW PROCESS FROM NODE 102.00 TO NODE 203.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1155.00 DOWNSTREAM(FEET) = 1133.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1280.00 CHANNEL SLOPE = ©0.0172
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 8.000

MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.461

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
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RESIDENTIAL

".4 DWELLING/ACRE" A 7.60 0.74 0.900 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©0.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.900

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.28

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  4.47

AVERAGE FLOW DEPTH(FEET) = ©.23  TRAVEL TIME(MIN.) = 4.77

Tc(MIN.) = 12.49

SUBAREA AREA(ACRES) = 7.60 SUBAREA RUNOFF(CFS) = 19.11
EFFECTIVE AREA(ACRES) = 8.30 AREA-AVERAGED Fm(INCH/HR) = ©.67
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = ©.90

TOTAL AREA(ACRES) = 8.3 PEAK FLOW RATE(CFS) = 20.87
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.32 FLOW VELOCITY(FEET/SEC.) = 5.28

LONGEST FLOWPATH FROM NODE  101.00 TO NODE  203.00 =  1380.00 FEET.

sk s ok o ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok s ok ok ok o ok ok s ok ok sk ok ok ok ok s ok ok ok ok s ok ok sk ok ok ok ok sk ok ok sk ok ok K ok ok ok ok
FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 12.49

RAINFALL INTENSITY(INCH/HR) = 3.46

AREA-AVERAGED Fm(INCH/HR) = ©.67

AREA-AVERAGED Fp(INCH/HR) = ©.74

AREA-AVERAGED Ap = ©.90

EFFECTIVE STREAM AREA(ACRES) = 8.30

TOTAL STREAM AREA(ACRES) = 8.30

PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.87
e e e e T +
| AREA B1 |
| |
| |
e e e e T +

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok ok ok ok sk ok ok sk ok sk ok ok ok o ok ok ok ok sk ok sk ok ok s ok ok ok ok sk ok ok s ok sk ok ok sk ok ok ok ok ok ok ok koK ok
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
ELEVATION DATA: UPSTREAM(FEET) = 1154.20 DOWNSTREAM(FEET) = 1153.80

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.271
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* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.139
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Sscs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

" .4 DWELLING/ACRE" A .20 0.74 9.900 52 9.27

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.900

SUBAREA RUNOFF(CFS) = 0.62

TOTAL AREA(ACRES) = ©.20 PEAK FLOW RATE(CFS) = 0.62
e e e e T +
| AREA B2 |
| |
| |
e e e e T +

sk s ok o ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok s ok ok ok o ok ok s ok ok sk ok ok ok ok s ok ok ok ok s ok ok sk ok ok ok ok sk ok ok sk ok ok K ok ok ok ok
FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1153.80 DOWNSTREAM(FEET) = 1133.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 831.00  CHANNEL SLOPE = ©0.0250
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 8.000

MANNING'S FACTOR = ©.150  MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.200
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

".4 DWELLING/ACRE" A 5.80 0.74 9.900 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.900

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.07

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = ©.80

AVERAGE FLOW DEPTH(FEET) = .46 TRAVEL TIME(MIN.) = 17.32

Tc(MIN.) =  26.59

SUBAREA AREA(ACRES) = 5.80 SUBAREA RUNOFF(CFS) =  8.00
EFFECTIVE AREA(ACRES) = 6.00 AREA-AVERAGED Fm(INCH/HR) = ©.67
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = ©.90

TOTAL AREA(ACRES) = 6.0 PEAK FLOW RATE(CFS) = 8.27
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.61 FLOW VELOCITY(FEET/SEC.) = ©.92

LONGEST FLOWPATH FROM NODE  201.00 TO NODE  203.00 = 931.00 FEET.

sk ok ok ok o ok ok ok o ok ok ok ok ok ok ok ok ok sk ok ok sk ok ok ok sk ok ok sk ok ok s sk ok ok s sk ok ok sk ok ok sk ok ok sk ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok
FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  26.59
RAINFALL INTENSITY(INCH/HR) = 2.20
AREA-AVERAGED Fm(INCH/HR) = ©.67
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©.90
EFFECTIVE STREAM AREA(ACRES) = 6.00
TOTAL STREAM AREA(ACRES) = 6.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.27
*%* CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 20.87 12.49  3.461 ©0.74( 0.67) 0.90 8.3 101.00
2 8.27 26.59  2.200 0.74( 0.67) 0.90 6.0 201.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 27.95 12.49 3.461 ©.74( 0.67) 0.90 11.1 101.00
2 19.71 26.59 2.200 0.74( 9.67) 0.90 14.3 201.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 27.95 Tc(MIN.) = 12.49
EFFECTIVE AREA(ACRES) = 11.12 AREA-AVERAGED Fm(INCH/HR) = ©0.67
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = ©0.90
TOTAL AREA(ACRES) = 14.3
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 1380.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 [TC(MIN.) = 12.49]
EFFECTIVE AREA(ACRES) = 11.12 AREA-AVERAGED Fm(INCH/HR)= ©.67
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.900
|PEAK FLOW RATE(CFS) = 27.95|
*% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 27.95  12.49 3.461 0.74( 0.67) 0.90 11.1 101.00
2 19.71  26.59 2.200 0.74( ©.67) 0.90 14.3 201.00
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1618

Analysis prepared by:

3k 3k 3k 3k 5k 3k 3k 3k 3k 5k >k 3k 5k 3k 5k >k 3k 5k >k 3k ok kK 5k Kk k DESCRIPTION OF STUDY 3k 3k 3k 3k 5k 3k 5k >k 3k 5k >k 3k 5k 3k 5k >k 3k 5k >k 3k ok %k 5k k >k k
* PROPOSED 100 YEAR
*
*
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FILE NAME: CH100.DAT
TIME/DATE OF STUDY: 11:45 01/02/2023

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90
*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) = 1.3500

*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 = ©.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.*

[-20



*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 232.00
ELEVATION DATA: UPSTREAM(FEET) = 1157.40 DOWNSTREAM(FEET) = 1154.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.642
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.043
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

"1 DWELLING/ACRE" A 2.30 0.74 .80 52  9.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF(CFS) = 7.14

TOTAL AREA(ACRES) = 2.30 PEAK FLOW RATE(CFS) = 7.14
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FLOW PROCESS FROM NODE 102.00 TO NODE 112.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1152.00 DOWNSTREAM(FEET) = 1145.90
FLOW LENGTH(FEET) = 725.00  MANNING'S N = 0.012
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.10

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.14

PIPE TRAVEL TIME(MIN.) = 1.98 Tc(MIN.) = 11.62

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 112.00 = 957.00 FEET.

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok ok ok sk ok ok ok ok s ok ok ok o ok ok s ok ok sk ok sk ok ok s ok ok ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok ok ok ok koK ok
FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.62

RAINFALL INTENSITY(INCH/HR) = 3.61

AREA-AVERAGED Fm(INCH/HR) 0.59

AREA-AVERAGED Fp(INCH/HR) 0.74
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AREA-AVERAGED Ap = ©0.80

EFFECTIVE STREAM AREA(ACRES) = 2.30
TOTAL STREAM AREA(ACRES) = 2.30

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.14

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok s ok ok s ok o ok ok s ok ok sk ok sk ok ok s ok ok ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok ok ok ok ok ok ok
FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 278.00
ELEVATION DATA: UPSTREAM(FEET) = 1153.50 DOWNSTREAM(FEET) = 1148.20

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.834
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.996
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

"1 DWELLING/ACRE" A 1.80 0.74 9.800 52  9.83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.800

SUBAREA RUNOFF(CFS) = 5.51

TOTAL AREA(ACRES) = 1.80 PEAK FLOW RATE(CFS) = 5.51

sk s ok ok ok ok sk ok ok ok ok ok ok ok ok o ok ok sk ok ok sk ok ok ok sk ok ok sk ok sk ok ok ok o ok ok s ok ok sk ok sk ok ok ok ok ok ok s ok ok s ok ok ok ok sk ok ok ok ok ok ok ok koK ok
FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1146.20 DOWNSTREAM(FEET) = 1145.90

FLOW LENGTH(FEET) = 22.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.85

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.51

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 9.89

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 300.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
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TIME OF CONCENTRATION(MIN.) =  9.89
RAINFALL INTENSITY(INCH/HR) = 3.98
AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©.80
EFFECTIVE STREAM AREA(ACRES) = 1.80
TOTAL STREAM AREA(ACRES) = 1.80
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.51
*%* CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.14 11.62  3.614 0.74( ©.59) 0.80 2.3 101.00
2 5.51  9.89  3.983 0.74( 0.59) 0.80 1.8 110.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.33 9.89 3.983 0.74( ©.59) 0.80 3.8 110.00
2 12.05 11.62 3.614 ©.74( ©.59) 0.80 4.1 101.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 12.33 Tc(MIN.) = 9.89
EFFECTIVE AREA(ACRES) = 3.76 AREA-AVERAGED Fm(INCH/HR) = ©.59

AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.80
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 112.00 = 957.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 115.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1145.90 DOWNSTREAM(FEET) = 1143.20
FLOW LENGTH(FEET) = 368.00 MANNING'S N = ©0.012
DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.54

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.33

PIPE TRAVEL TIME(MIN.) = 0.94 Tc(MIN.) = 10.83

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 115.00 = 1325.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.83

RAINFALL INTENSITY(INCH/HR) = 3.77
AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©0.80

EFFECTIVE STREAM AREA(ACRES) = 3.76
TOTAL STREAM AREA(ACRES) = 4.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.33
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 212.00
ELEVATION DATA: UPSTREAM(FEET) = 1150.30 DOWNSTREAM(FEET) = 1147.40

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.430
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.098
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

"1 DWELLING/ACRE" A 3.00 0.74 ©.800 52  9.43

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF(CFS) = 9.46

TOTAL AREA(ACRES) = 3.00 PEAK FLOW RATE(CFS) = 9.46
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FLOW PROCESS FROM NODE 114.00 TO NODE 115.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1145.40 DOWNSTREAM(FEET) = 1144.50
FLOW LENGTH(FEET) = 93.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.79

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.46

PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 9.66

LONGEST FLOWPATH FROM NODE 113.00 TO NODE 115.00 = 305.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 9.66
RAINFALL INTENSITY(INCH/HR) = 4.04
AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©.80
EFFECTIVE STREAM AREA(ACRES) = 3.00
TOTAL STREAM AREA(ACRES) = 3.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.46
** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.33 10.83 3.772 0.74( ©.59) 0.80 3.8 110.00
1 12.05 12.56 3.450 ©.74( ©.59) 0.80 4.1 101.00
2 9.46 9.66 4.039 0.74( 0.59) 0.80 3.0 113.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 21.38 9.66 4.039 0.74( 0.59) 0.80 6.4 113.00
2 21.05 10.83 3.772 ©.74( ©.59) 0.80 6.8 110.00
3 19.89 12.56 3.450 ©.74( ©.59) 0.80 7.1 101.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 21.38 Tc(MIN.) = 9.66
EFFECTIVE AREA(ACRES) = 6.35 AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.80
TOTAL AREA(ACRES) = 7.1
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 115.00 = 1325.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 142.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1144.50 DOWNSTREAM(FEET) = 1140.40

FLOW LENGTH(FEET) = 358.00 MANNING'S N = ©0.012
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.90
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ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 21.38
PIPE TRAVEL TIME(MIN.) = 0.67 Tc(MIN.) = 10.33
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 142.00 = 1683.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 10
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 290.00
ELEVATION DATA: UPSTREAM(FEET) = 1199.00 DOWNSTREAM(FEET) = 1198.50

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 16.174

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.964

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

"1 DWELLING/ACRE" A 2.90 0.74 9.800 52 16.17

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.800

SUBAREA RUNOFF(CFS) = 6.19

TOTAL AREA(ACRES) = 2.90  PEAK FLOW RATE(CFS) = 6.19
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FLOW PROCESS FROM NODE 121.00 TO NODE 132.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1147.00 DOWNSTREAM(FEET) = 1145.00

FLOW LENGTH(FEET) = 338.00 MANNING'S N = ©0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.15

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.19

PIPE TRAVEL TIME(MIN.) = 1.09 Tc(MIN.) = 17.27

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 132.00 = 628.00 FEET.

>k 3k 5k 5k 3k >k >k 3k 5k ok 5k >k %k 5k ok 5k >k %k >k 5k ok 5k >k >k 5k 5k ok >k >k %k 5k 5k 5k >k %k >k 5k 5k 3k >k %k >k 5k 5k 5k >k %k >k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k 5k >k >k %k >k 5k >k %k %k %k %k 5k >k %k %k k

FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE = 1

[-26



TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 17.27

RAINFALL INTENSITY(INCH/HR) = 2.85
AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©0.80

EFFECTIVE STREAM AREA(ACRES) = 2.90
TOTAL STREAM AREA(ACRES) = 2.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.19
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 174.00
ELEVATION DATA: UPSTREAM(FEET) = 1154.45 DOWNSTREAM(FEET) = 1150.20

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.759
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.606
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

"1 DWELLING/ACRE" A .40 0.74 ©.806 52  7.76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF(CFS) = 1.44

TOTAL AREA(ACRES) = 0.40 PEAK FLOW RATE(CFS) = 1.44
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1148.20 DOWNSTREAM(FEET) = 1145.00
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.22

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.44

PIPE TRAVEL TIME(MIN.) = ©0.20 Tc(MIN.) = 7.96

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00 = 259.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 7.96

RAINFALL INTENSITY(INCH/HR) = 4.54

AREA-AVERAGED Fm(INCH/HR) 0.59

AREA-AVERAGED Fp(INCH/HR) 0.74

AREA-AVERAGED Ap = ©0.80
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA(ACRES) = 0.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.44

0.40

** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.19 17.27 2.850 ©0.74( 0.59) 0.80 2.9 120.00
2 1.44 7.96 4.538 ©0.74( 0.59) 0.80 0.4 130.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.43 7.96  4.538 0.74( 0.59) 0.80 1.7 130.00
2 7.01 17.27  2.850 0.74( 0.59) 0.80 3.3 120.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 7.01 Tc(MIN.) = 17.27

EFFECTIVE AREA(ACRES) = 3.30  AREA-AVERAGED Fm(INCH/HR) = @.59
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = ©0.80

TOTAL AREA(ACRES) = 3.3

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 132.00 = 628.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 142.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1145.00 DOWNSTREAM(FEET) = 1140.40

FLOW LENGTH(FEET) = 148.00  MANNING'S N = 0.012
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.96
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ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.01

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 17.52

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 142.00 = 776.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.43  8.22  4.450 0.74( 0.59) 0.80 1.7 130.00
2 7.01 17.52  2.826 0.74( 0.59) 0.80 3.3 120.00
LONGEST FLOWPATH FROM NODE  120.00 TO NODE  142.00 = 776.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 21.38 10.33 3.880 ©0.74( ©.59) 0.80 6.4 113.00
2 21.05 11.50 3.638 ©.74( ©.59) 0.80 6.8 110.00
3 19.89 13.24 3.342 0.74( ©.59) 0.80 7.1 101.00
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 142.00 = 1683.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 26.39 8.22 4.450 ©0.74( 0.59) 0.80 6.8 130.00
2 27.94 10.33 3.880 ©.74( ©.59) 0.80 8.4 113.00
3 27.69 11.50 3.638 ©.74( ©.59) 0.80 9.0 110.00
4 26.64 13.24 3.342 0.74( ©.59) 0.80 9.7 101.00
5 23.17 17.52 2.826 ©.74( 0.59) 0.80 10.4 120.00
TOTAL AREA(ACRES) = 10.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 27.94 Tc(MIN.) = 10.328
EFFECTIVE AREA(ACRES) = 8.44 AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.80
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 142.00 = 1683.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 10
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FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 229.00
ELEVATION DATA: UPSTREAM(FEET) = 1151.00 DOWNSTREAM(FEET) = 1148.40

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.094
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.933
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

"1 DWELLING/ACRE" A 1.30 0.74 9.800 52 10.09

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.800

SUBAREA RUNOFF(CFS) = 3.91

TOTAL AREA(ACRES) = 1.30 PEAK FLOW RATE(CFS) = 3.91
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FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1146.40 DOWNSTREAM(FEET) = 1140.40
FLOW LENGTH(FEET) = 128.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.05

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.91

PIPE TRAVEL TIME(MIN.) = .21 Tc(MIN.) = 10.31

LONGEST FLOWPATH FROM NODE 140.00 TO NODE 142.00 = 357.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 3.91 10.31 3.885 ©0.74( ©.59) 0.80 1.3 140.00
LONGEST FLOWPATH FROM NODE 140.00 TO NODE 142.00 = 357.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
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NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 26.39 8.22 4.450 ©0.74( 0.59) 0.80 6.8 130.00
2 27.94 10.33 3.880 ©.74( ©.59) 0.80 8.4 113.00
3 27.69 11.50 3.638 ©.74( ©.59) 0.80 9.0 110.00
4 26.64 13.24 3.342 0.74( ©.59) 0.80 9.7 101.00
5 23.17 17.52 2.826 ©.74( 0.59) 0.80 10.4 120.00
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 142.00 = 1683.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 30.04 8.22 4.450 ©0.74( 0.59) 0.80 7.8 130.00
2 31.83 10.31 3.885 ©.74( ©.59) 0.80 9.7 140.00
3 31.84 10.33 3.880 ©0.74( ©.59) 0.80 9.7 113.00
4 31.30 11.50 3.638 ©.74( ©.59) 0.80 10.3 110.00
5 29.90 13.24 3.342 0.74( ©.59) 0.80 11.0 101.00
6 25.82 17.52 2.826 ©0.74( 9.59) 0.80 11.7 120.00
TOTAL AREA(ACRES) = 11.7
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 31.84 Tc(MIN.) = 10.328
EFFECTIVE AREA(ACRES) = 9.74 AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.80
TOTAL AREA(ACRES) = 11.7
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 142.00 = 1683.00 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 203.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1140.40 DOWNSTREAM(FEET) = 1140.00
FLOW LENGTH(FEET) = 52.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.47

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.84

PIPE TRAVEL TIME(MIN.) = ©0.10 Tc(MIN.) = 10.43

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 1735.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 10.43

RAINFALL INTENSITY(INCH/HR) = 3.86
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AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©0.80

EFFECTIVE STREAM AREA(ACRES) = 9.74
TOTAL STREAM AREA(ACRES) = 11.70

PEAK FLOW RATE(CFS) AT CONFLUENCE = 31.84

sk s ok o ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok ok ok sk ok ok ok ok sk ok ok ok o ok ok ok ok sk ok sk ok ok s ok ok ok ok s ok ok s ok sk ok ok sk ok ok ok ok ok K ok koK ok
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.00
ELEVATION DATA: UPSTREAM(FEET) = 1199.50 DOWNSTREAM(FEET) = 1199.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.942
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.389
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Sscs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"1 DWELLING/ACRE" A 2.60 0.74 9.800 52 12.94

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.800

SUBAREA RUNOFF(CFS) = 6.54

TOTAL AREA(ACRES) = 2.60  PEAK FLOW RATE(CFS) = 6.54

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok ok ok sk ok ok ok sk ok ok sk ok sk ok ok ok ok ok ok s ok ok sk ok sk ok ok s ok ok ok ok s ok ok s ok sk ok ok sk ok ok sk ok ok ok ok koK ok
FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1150.00 DOWNSTREAM(FEET) = 1140.00
FLOW LENGTH(FEET) = 662.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.38

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.54

PIPE TRAVEL TIME(MIN.) = 1.49 Tc(MIN.) = 14.44

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 203.00 = 862.00 FEET.

>k 3k 5k ok 3k >k %k 3k 5k ok 5k >k >k 5k ok 5k 5k %k >k 5k ok 5k >k >k 5k 5k ok 5k >k %k 5k 5k 5k >k %k >k 5k 5k 5k >k %k >k 5k ok 5k >k %k 5k 5k 5k >k >k >k 5k 5k 5k >k %k >k 5k 5k >k >k >k >k 5k 5k %k %k %k %k 5k >k %k %k k

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 14.44
RAINFALL INTENSITY(INCH/HR) = 3.17
AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74
AREA-AVERAGED Ap = ©.80
EFFECTIVE STREAM AREA(ACRES) = 2.60
TOTAL STREAM AREA(ACRES) = 2.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.54
*%* CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 30.04  8.32  4.416 0.74( ©.59) 0.80 7.8 130.00
1 31.83 10.41  3.862 0.74( ©.59) 0.80 9.7 140.00
1 31.84 10.43  3.857 0.74( ©.59) 0.80 9.7 113.00
1 31.30  11.60  3.619 0.74( ©.59) 0.80 10.3 110.00
1 29.90 13.35  3.327 ©0.74( ©.59) 0.80 11.0 101.00
1 25.82 17.62  2.815 ©0.74( ©.59) 0.80 11.7 120.00
2 6.54 14.44  3.174 0.74( ©.59) 0.80 2.6 201.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 35.63  8.32  4.416 ©0.74( ©.59) 0.80 9.3 130.00
2 37.81 10.41  3.862 0.74( ©.59) 0.80 11.6 140.00
3 37.82 10.43  3.857 0.74( ©.59) 0.80 11.6 113.00
4 37.46 11.60  3.619 0.74( ©.59) 0.80 12.4 110.00
5 36.31 13.35  3.327 0.74( ©.59) 0.80 13.4 101.00
6 35.40 14.44  3.174 0.74( ©.59) 0.80 13.8 201.00
7 31.45 17.62  2.815 ©0.74( ©.59) 0.80 14.3 120.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 37.82  Tc(MIN.) =  10.43
EFFECTIVE AREA(ACRES) = 11.62  AREA-AVERAGED Fm(INCH/HR) = ©.59
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.80
TOTAL AREA(ACRES) = 14.3
LONGEST FLOWPATH FROM NODE  101.00 TO NODE  203.00 =  1735.00 FEET.

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok ok ok sk ok ok ok ok s ok ok ok o ok ok s ok ok sk ok sk ok ok s ok ok ok ok s ok ok ok ok ok sk ok ok sk ok ok K ok koK ok
FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN.) = 10.85 RAINFALL INTENSITY(INCH/HR) = 3.77
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EFFECTIVE AREA(ACRES) = 11.55

TOTAL AREA(ACRES) = 14.30 PEAK FLOW RATE(CFS) = 27.68

AREA-AVERAGED Fm(INCH/HR) = 0.15 AREA-AVERAGED Fp(INCH/HR) = 0.74

AREA-AVERAGED Ap = ©0.20

NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
CONFLUENCE ANALYSES.

sk s ok o ok ok sk ok ok ok ok o ok ok ok o ok ok sk ok ok sk ok ok ok sk ok ok ok ok sk ok ok ok o ok ok ok ok sk ok sk ok ok s ok ok ok ok s ok ok s ok sk ok ok sk ok ok ok ok ok K ok koK ok
FLOW PROCESS FROM NODE 204.00 TO NODE 205.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1140.00 DOWNSTREAM(FEET) = 1139.20
FLOW LENGTH(FEET) = 73.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.37
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27.68

PIPE TRAVEL TIME(MIN.) = .13 Tc(MIN.) = 10.98

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 205.00 = 1808.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 [TC(MIN.) = 10.98 |

EFFECTIVE AREA(ACRES) = 11.55 AREA-AVERAGED Fm(INCH/HR)= 0.15
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 27.68 |

END OF RATIONAL METHOD ANALYSIS
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APPENDIX D

Proposed 100-Year Hydrograph
Hydrograph Basin Routing




RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 14.30

SOIL-LOSS RATE, Fm, (INCH/HR) = ©.100

LOW LOSS FRACTION = 0.784

TIME OF CONCENTRATION(MIN.) = 10.85

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 100

5-MINUTE POINT RAINFALL VALUE(INCHES) = .35
30-MINUTE POINT RAINFALL VALUE(INCHES) = ©.91
1-HOUR  POINT RAINFALL VALUE(INCHES) = 1.34
3-HOUR  POINT RAINFALL VALUE(INCHES) = 2.28
6-HOUR  POINT RAINFALL VALUE(INCHES) = 3.16
24-HOUR  POINT RAINFALL VALUE(INCHES) = 5.79
TOTAL CATCHMENT  RUNOFF VOLUME (ACRE-FEET) = 3.68
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 3.22
3k 3k 3k 3k >k 3k sk sk 3k 5k sk sk 5k sk sk 5k sk sk 5k sk sk 5k Sk sk 5k Sk sk 5k Sk sk 5k Sk sk 3k Sk sk 3k Sk sk 5k Sk sk sk Sk sk sk 5k sk sk sk sk sk sk sk sk ok sk sk ok sk skosk sk skosk sk sk sk skok sk sk kok sk k

TIME VOLUME Q o. 10.0 20.0 30.0 40.0

(HOURS) (AF) (CFS)

.09 0.0000 9.00 Q

9.27 0.0022 9.29 Q

.45 0.0066 9.30 Q

9.63 9.0111 9.30 Q

9.81 9.0155 9.30 Q

9.99 0.0200 9.30 Q

1.17 9.0245 9.30 Q

1.35 9.0291 9.31 Q

1.53 9.0337 9.31 Q

1.71 0.0383 9.31 Q

1.89 0.0430 9.31 Q

2.08 0.0477 9.32 Q

2.26 9.0524 9.32 Q

2.44 9.0571 9.32 Q

2.62 9.0619 9.32 Q

2.80 0.0668 9.32 Q

2.98 9.0716 9.33 Q

3.16 0.0765 9.33 Q

3.34 0.0815 9.33 Q

3.52 0.0865 9.34 Q

3.70 9.0915 9.34 Q

3.88 0.0966 9.34 Q

4.06 9.1017 9.34 Q
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22.33 3.6271 0.34 Q
22.51 3.6322 0.33 Q
22.69 3.6371 0.33 Q
22.87 3.6420 0.32 Q
23.05 3.6468 0.32 Q
23.23 3.6515 0.31 Q
23.41 3.6562 0.31 Q
23.60 3.6607 0.31 Q
23.78 3.6653 0.30 Q
23.96 3.6697 0.30 Q
24.14 3.6742 0.29 Q
24.32 3.6763 0.00 Q

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1443.1

10% 162.8

20% 65.1

30% 32.6

40% 21.7

50% 10.9

60% 10.9

70% 10.9

80% 10.9

90% 10.9
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2
Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |Manual | - | e 36.37 | - | - 0.000 | - | - 36.37 | <no description>
2 |Diversion1 1 | - 0.230 | - | - 0.000 | - | - 0.230 | Drywells
3 |Diversion2 1 | 36.14 | - | - 0.000 | - | - 36.14 | Post Drywells
4 |Reservoir 3 | - 2768 | - | - 0.000 | - | - 27.68 Chambers

Proj. file: HydraflowChaffey.gpw 1-40 Thursday, 12/ 15 /2022




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Thursday, 12 /15 /2022
Hyd. No. 4
Chambers
Hydrograph type = Reservoir Peak discharge = 27.68 cfs
Storm frequency = 2yrs Time to peak = 16.25 hrs
Time interval = 5min Hyd. volume = 103,213 cuft
Inflow hyd. No. = 3 - Post Drywells Max. Elevation = 105.70 ft
Reservoir name = <New Pond> Max. Storage = 56,112 cuft
Storage Indication method used.
Chambers

Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
40.00 : 40.00

Pre-DLatentlon

Q=36|11 CFS| ~~4

Post-Detentiop

Q=27/68 CFS _\
30.00 30.00
20.00 20.00
10.00 10.00

0.00 mmmm \ 0.00
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0
Time (hrs)
e Hyd No. 4 e Hyd No. 3 [ T | Total storage used = 56,112 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Thursday, 12 /15 /2022

Hyd. No. 4

Chambers

Hydrograph type = Reservoir Peak discharge = 27.68 cfs

Storm frequency = 100 yrs Time to peak = 16.25 hrs

Time interval = 5min Hyd. volume = 103,213 cuft

Inflow hyd. No. = 3 - Post Drywells Max. Elevation = 105.70 ft

Reservoir name = <New Pond> Max. Storage = 56,112 cuft

Storage Indication method used.

Chambers

Elev (ft) Hyd. No. 4 -- 100 Year Elev (ft)
107.00 107.00
106.00 106.00
105.00 ,A\ 105.00
104.00 / \ 104.00

\\

103.00 103.00
102.00 102.00
101.00 101.00
100.00 100.00

99.00 99.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0

1. <New Pond>
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Pond No. 1 - <New Pond>

Pond Data

UG Chambers -Invert elev. = 100.00 ft, Rise x Span = 4.65 x 7.46 ft, Barrel Len = 6.59 ft, No. Barrels =214, Slope = 0.00%, Headers = No

Encasement -Invert elev. = 99.25 ft, Width = 9.08 ft, Height = 6.75 ft, Voids = 40.00%
Stage / Storage Table

Thursday, 12/ 15/ 2022

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 99.25 n/a 0 0

0.68 99.93 n/a 3,458 3,458

1.35 100.60 n/a 7,236 10,694

2.03 101.28 n/a 7,628 18,322

2.70 101.95 n/a 7,451 25,773

3.38 102.63 n/a 7,163 32,936

4.05 103.30 n/a 6,735 39,670

4.72 103.97 n/a 6,097 45,767

5.40 104.65 n/a 4,955 50,723

6.08 105.32 n/a 3,458 54,181

6.75 106.00 n/a 3,458 57,639
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 30.00 0.00 0.00 0.00 Crest Len (ft) = 4.00 0.00 0.00 0.00
Span (in) = 30.00 0.00 0.00 0.00 Crest EL. (ft) = 106.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 103.08 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
0.68 3,458
1.35 10,694
2.03 18,322
2.70 25,773
3.38 32,936
4.05 39,670
4.72 45,767
5.40 50,723
6.08 54,181
6.75 57,639

Elevation

ft

99.25

99.93
100.60
101.28
101.95
102.63
103.30
103.97
104.65
105.32
106.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

0.00
0.00
0.00
0.00
0.00
0.00

0.34 ic
5.09ic
13.85ic
23.71ic
30.54 ic

Cl

v B

cfs

ClvC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
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Wr B
cfs

Wr C
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000



DRAFT
Maxwell® IV Drainage System Calculations Prepared on December 15, 2022 ————
Project:  Chaffey College Extension - A1 - Fontana,CA

Contact: Jenna Loventhal at LPA - Irvine, CA TORRENT ®

Given:

Measured Infiltration Rate 30.00 in/hr
Safety Factor 5.00
Design Infiltration Rate 6.00 in/hr
Mitigated Volume 39,200 ft*
Required Drawdown Time 48 hours
Groundwater Depth for Design 100 ft
Proposed:

Drywell Rock Shaft Diameter 4 ft
Drywell Chamber Depth 18 ft
Rock Porosity 40 %
Depth to Infiltration 14 ft
Drywell Bottom Depth 76 ft

Apply Safety Factor to get Design Rate.

30.00 7+ &

in

6.00 &

Convert Design Rate from in/hr to ft/sec.
in 1ft 1 hr

6.00 —h X1z X —saoiee = 0.000139 e
A 4 foot diameter drywell provides 12.57 SF of infiltration area per foot of depth, plus 12.57 SF at the bottom.

For a 76 foot deep drywell, infiltration occurs between 14 feet and 76 feet below grade. This provides 62 feet of infiliration

depth in addition to the bottom area. Infiliration area per drywell is calculated below.
2

Combine design rate with infiltration area to get flow (disposal) rate for each drywell.
0.000139 X 829 ft2 = 0.11519 L

Volume of disposal for each drywell based on various time frames are included below.
3600 sec

48 hrs: 0.1152 CFS x 48 hours x — 7w —= 19,905 cubic feet of retained water disposed of.
3 hrs: 0.1152 CFS x 3hours X —me—= 1,244 cubic feet of retained water disposed of.
Chamber diameter = 4 feet. Drywell rock shaft diameter = 4 feet.

Volume provided in each drywell with chamber depth of 18 feet.
18 ft x 12.57 ft2 + 2 ftx 2827 ft? x 40% +56 ftx 12.57 ft? x 40 % = 530 ft°

The MaxWell System is composed of 2 drywell(s) .
Total volume provided = 1061 ft°

Total 3 hour infiltration volume = 2,488 ft°
Total 48 hour infiltration volume = 39,810 ft3

Total infiltration flowrate = 0.23038 L

Based on the total mitigated volume of 39200 CF, after subtracting the volume stored in the MaxWell System and the
volume infiltrated within 3 hours, the residual volume of 35651 CF could be stored in a separate detention system and
connected to the drywell system.

For any questions, please contact Ryan Adaya at 951-202-1037 or via emadil at
RAdaya@TorrentResources.com

Torrent Resources (CA) Incorporated
9950 Alder Avenue
Bloomington, CA 92316
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12/14/22, 6:06 PM

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Location name: Fontana, California, USA*
Latitude: 34.0537°, Longitude: -117.4359°

Elevation: 1056.86 ft**
* source: ESRI Maps
** source: USGS

Fo

POINT PRECIPITATION FREQUENCY ESTIMATES
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Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1+ || 2 || s || 10 || 25 || 5 || 100 | 200 | 500 | 1000 |
5-min 0.106 0.138 0.181 0.218 0.269 0.310 0.398 0.463 0.516
(0.089-0.129)|/(0.115-0.168)||(0.151-0.221)|[{(0.179-0.267)|(0.214-0.341)||(0.241-0.402) )J[(0.293-0.546)|/(0.327-0.663)||(0.352-0.765)
10-min 0.152 0.198 0.260 0.312 0.385 0.444 0.505 0.571 0.664 0.740
(0.127-0.185)|/(0.165-0.240)|((0.216-0.316)|((0.257-0.383)||(0.306-0.489)||(0.345-0.576)||(0.383-0.673)||(0.421-0.783)|((0.469-0.950)|| (0.504-1.10)
15-min 0.184 0.240 0.314 0.377 0.466 0.537 0.611 0.690 0.803 0.895
(0.154-0.223)|/(0.199-0.291)||(0.261-0.383)|{(0.311-0.463)||(0.371-0.592)||(0.418-0.697)||(0.463-0.814)||(0.509-0.946)|| (0.567-1.15) || (0.609-1.33)
30-min 0.275 0.358 0.470 0.564 0.696 0.802 L 1.03 1.20 1.34
(0.229-0.333)|/(0.298-0.434)|((0.390-0.572)|((0.464-0.692)(|(0.554-0.884)|| (0.624-1.04) ){| (0.760-1.41) || (0.847-1.72) || (0.911-1.98)
60-min 0.403 0.525 0.688 0.826 1.02 1.18 1.51 1.76 1.96
! (0.336-0.489)|/(0.437-0.636)|((0.571-0.838)|| (0.680-1.01) || (0.811-1.30) || (0.914-1.53) (1.11-2.07) || (1.24-2.52) || (1.33-2.91)
2-hr 0.597 0.769 0.996 1.18 1.44 1.65 1.86 2.07 2.38 2.62
(0.497-0.723)|((0.640-0.933)|| (0.827-1.21) || (0.975-1.45) || (1.15-1.83) || (1.28-2.14) || (1.41-2.47) || (1.53-2.84) || (1.68-3.40) || (1.79-3.89)
3-hr 0.751 0.964 1.25 1.47 1.79 2.03 2.28 2.53 2.89 3.17
(0.626-0.910)|| (0.803-1.17) || (1.03-1.52) || (1.21-1.81) || (1.42-2.27) || (1.58-2.63) || (1.73-3.03) || (1.87-3.47) || (2.04-4.13) || (2.16-4.70)
1.07 1.37 1.76 2.08 2.51 2.83 3.50 3.95 4.31
6-hr (0.888-1.29) || (1.14-1.66) || (1.46-2.14) || (1.71-2.55) || (1.99-3.18) || (2.20-3.67) : (2.58-4.79) || (2.79-5.65) || (2.93-6.39)
12-hr 1.41 1.83 2.36 2.78 3.34 3.77 419 4.62 5.19 5.63
(1.18-1.71) || (1.52-2.22) || (1.96-2.87) || (2.29-3.41) || (2.66-4.25) || (2.93-4.89) || (3.18-5.58) || (3.40-6.33) || (3.67-7.43) || (3.84-8.35)
24-hr 1.89 2.48 3.23 3.83 4.61 5.20 6.37 7.16 7.75
(1.67-2.18) || (2.19-2.86) || (2.85-3.74) || (3.35-4.46) || (3.91-5.56) || (4.31-6.40) 1.69-7.2 (5.02-8.25) || (5.41-9.65) || (5.67-10.8)
2-da 2.29 3.07 4.06 4.86 5.92 6.72 7.53 8.35 9.44 10.3
y (2.03-2.64) || (2.71-3.54) || (3.58-4.70) || (4.25-5.66) || (5.01-7.13) || (5.58-8.27) || (6.10-9.48) || (6.58-10.8) || (7.14-12.7) || (7.52-14.3)
3-da 2.47 3.35 4.50 5.43 6.69 7.65 8.62 9.61 11.0 12.0
y (2.18-2.84) || (2.96-3.87) || (3.97-5.21) || (4.75-6.34) || (5.66-8.06) || (6.35-9.41) || (6.98-10.9) || (7.58-12.4) || (8.29-14.8) || (8.78-16.7)
4-da 2.65 3.65 4.94 5.99 7.42 8.52 9.64 10.8 12.4 13.6
y (2.35-3.06) || (3.22-4.21) || (4.35-5.71) || (5.24-6.99) || (6.28-8.94) || (7.07-10.5) || (7.81-12.1) || (8.50-14.0) || (9.35-16.7) || (9.93-18.9)
7-da 3.03 4.22 5.78 7.07 8.82 10.2 11.6 13.0 15.0 16.6
y (2.69-3.50) || (3.73-4.87) || (5.10-6.69) || (6.18-8.24) || (7.47-10.6) || (8.44-12.5) || (9.37-14.6) || (10.3-16.9) || (11.3-20.2) || (12.1-23.1)
10-da 3.29 4.61 6.36 7.80 9.79 11.3 129 14.6 16.9 18.7
y (2.91-3.79) || (4.08-5.32) || (5.61-7.36) || (6.83-9.10) || (8.29-11.8) || (9.40-13.9) || (10.5-16.3) || (11.5-18.9) || (12.8-22.8) || (13.7-26.1)
20-da 3.95 5.60 7.80 9.65 12.2 14.3 16.4 18.6 21.8 243
y (3.50-4.56) || (4.95-6.46) || (6.88-9.03) || (8.44-11.3) || (10.3-14.7) || (11.8-17.5) || (13.3-20.6) || (14.7-24.1) || (16.5-29.4) || (17.8-33.9)
30-da 4.67 6.61 9.24 11.5 14.6 171 19.7 22.5 26.5 29.7
y (4.13-5.38) || (5.85-7.63) || (8.15-10.7) || (10.0-13.4) || (12.3-17.6) || (14.2-21.0) || (16.0-24.8) || (17.8-29.2) || (20.1-35.8) || (21.8-41.5)
45-da 5.56 7.80 10.9 13.5 17.2 20.2 23.4 26.8 31.8 35.9
Yy (4.92-6.41) || (6.89-9.00) || (9.58-12.6) || (11.8-15.7) || (14.6-20.7) || (16.8-24.8) || (19.0-29.5) || (21.2-34.8) || (24.1-42.9) || (26.2-50.0)
60-da 6.52 9.03 12.5 15.5 19.7 23.2 26.9 31.0 36.9 4.7
y (5.77-7.52) || (7.99-10.4) || (11.0-14.5) || (13.5-18.0) || (16.7-23.8) || (19.3-28.6) || (21.8-33.9) || (24.4-40.1) || (27.9-49.7) || (30.5-58.2)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.0537", Longitude: -117.4359°
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NOAA Atlas 14, Volume 6, Version 2 Created (GMT): Thu Dec 15 02:06:00 2022

Back to Top

Maps & aerials

Small scale terrain
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Large scale aerial
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer

1-49
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=34.0537&lon=-117.4359&data=depth&units=english&series=pds 4/4


https://www.commerce.gov/
http://www.noaa.gov/
http://www.nws.noaa.gov/
https://www.weather.gov/owp/oh
mailto:HDSC.Questions@noaa.gov
http://www.nws.noaa.gov/disclaimer.html

CN Value

Curve (1) Numbers of Hydrologic Soil-Cover Complexes For Pervious Areas-AMC II

Quality of Soil Grou
Cover Type (3) Cover(2) [AJTBJCID
NATURAL COVERS -
Barren 78 | 8 | 91 | 93
(Rockland, eroded and graded land)
Chaparral, Broadleaf Poor 53 170 | 80 | &5
(Manzonita, ceanothus and scrub oak) Fair 40 | 63 | 75 | 81
Good 31 |57 {71 |78
Chaparral, Narrowleaf Poor 71 82 88 | 91
(Chamise and redshank) Fair 55 |72 | 81 | 86
Grass, Annual or Perennial Poor 67 |78 | 86 | 89
Fair 50 |69 |79 | &
Good 38 |61 |74 | 80
Meadows or Cienegas Poor 63 |77 | 85 | 88
(Areas with seasonally high water table, Fair 51 |70 | 80 | 8¢
principal vegetation is sod forming grass) Good 30 |58 |71 |78
Open Brush Poor 62 |76 | 8 | 838
(Soft wood shrubs - buckwheat, sage, etc.) Fair 46 | 66 | 77 | 83
Good 41 163 |75 |81
" Woodland Poor - 45 | 66 | 77 | 83
(Coniferous or broadleaf trees predominate. Fair 36 |60 |73 |79
Canopy density is at least 50 percent.) Good 25 | 55 |70 |77
Woodland, Grass Poor 57 |73 | 82 | 86
(Coniferous or broadleaf trees with canopy Fair 4y 1 65 | 77 | 82
density from 20 to 50 percent) Good 33 |58 |72 |79
URBAN COVERS -
Residential or Commercial Landscaping Good 32 |56 |69 |75
(Lawn, shrubs, etc.)
Turt Poor 58 | 74 | 83 |87
(Irrigated and mowed grass) Fair by | 65 |77 |82
| Good 33|| 58 |72 |79
AGRICULTURAL COVERS -
Fallow 77 | 8 |91 |94
(Land plowed but not tilled or seeded) .

SAN BERNARDINO COUNTY
HYDROLOGY MANUAL

CURVE NUMBERS

FOR

PERVIOUS AREAS

806

Figure C-3 (lof2)
;J\\b



CN Value for AMCIII

TABLE C.1. CURVE NUMBER RELATIONSHIPS

CN for Corresponding CN for AMC Condition

AMC
Condition Il 1 111
100 100 100
95 87 99
90 78 98
85 70 97
80 63 94
75 57 91
70 51 87
65 45 &3
60 40 79
55 35 75
50 31 70
45 27 65
40 23 60
35 19 55
30 33 15 » 53 50
25 12 45
20 9 39
15 7 33
10 4 26
5 2 17
0 0 0

C.6. ESTIMATION OF LOSS RATES

In estimating loss rates for design hydrology, a watershed curve number
(CN) is determined for each soil-cover complex within the watershed using
Figure C-3. The working range of CN values is between 0 and 98, where a
low CN indicates low runoff potential (high infiltration), and a high CN
indicates high runoff potential (low infiltration). Selection of a CN takes into
account the major factors affecting loss rates on pervious surfaces including
the hydrologic soil group, cover type and quality, and antecedent moisture
condition (AMC).

Also included in the CN selection are the effects of "initial abstraction" (Ia)
which represents the combined effects of other effective rainfall losses
including depression storage, vegetation interception, evaporation, and trans-

piration, among other factors.

c-10
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C.6.1.

Estimation of Initial Abstraction (la)

The initial abstraction (la) for an area is a function of land use,
treatment, and condition; interception; infiltration; depression storage; and

antecedent soil moisture. An estimate for la is given by the SCS as
la=0.2*8.87 = 1.77 la = 0.25 (C.1)
where S is an estimate of total soil capacity given by

100
S=(1000/53) - 10 = 8.87 = EFQ - 10 (C.2)

where CN is the area curve number.

C.6.2. Estimation of Storm Runoff Yield

=0.216

Given the CN for a subarea Aj, the corresponding 24-hour storm runoff

yield fraction, Yj, is estimated by

(qu - 1a)2
Yy (Poy -1a + S)Pyy (.3
where
Yj =  24-hour storm runoff yield fraction for
Y] =(5.79-1.77)"2/((5.79-1.77+8.87)*(5.79)) subarea Aj
P2y = 24-hour storm rainfall
la = initial abstraction from (C.1)
S = see (C.2)

It is noted that should la be greater than Py in (C.3), then Y;j is defined to be
zero. In this manual, the notation Y and Y;j will represent the runoff yield

fraction, rather than the volume of runoff.

If the area under study contains several (say m) CN designations, then the

yield, Y, for the total area must represent the net effect of the several curve

Cc-11
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numbers. By weighting each of the subarea yield values according to the

respective areas,
Y = (Y[A] + o+ YA /(A + Ag +e4Ap) (C.4)
where each Yj follows from (C.3).

C.6.3. Low Loss Rate, F*

In design storm runoff hydrograph studies, the following formula is used

to estimate that portion of rainfall to be attributed to watershed losses:

Y=1-Y (C.5)
where

catchment low loss fraction

Ybar=1-0.216
=0.784

<
il

catchment 24-hour storm runoff yield

fraction computed from (C.4)

Using the low loss fraction, Y, the corresponding low loss rate, F¥, is given
by
F* = ?’I (C.G)

where 1 is the rainfall intensity and F* has units of inches/hour. Use of F*
enables the design storm 2&4-~hour storm runoff yield to approximate the yield

values obtained from the CN approach (see Figure C-5).

C.6.4. Infiltration Rates

Soil infiltration rates have been estimated for each of the soil groups by
laboratory studies and measurements. These measurements show that an
initially dry soil will have an associated infiltration rate which essentially
decreases with time as the soil becomes wetted. As the soil is subjected to
continual heavy rainfall, this infiltration rate approaches a minimum (usually
within about 30 minutes) which represents the infiltration capacity of the

soil.

c-12
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Fm Value

TABLE C.2. Fm (in/hr) VALUES
FOR TYPICAL COVER TYPES

SOIL GROUP
COVER TYPE Apll) A B C D
NATURAL:
Barren 1.0 0.41 0.27 0.18 0.14
Row Crops (good) 1.0 0.59 0.41 0.29 0.22
Grass (fair) 1.0 0.32 0.56 0.40 0.31
Orchards (fair) 1.0 0.88 0.62 0.43 0.34
Woodland (fair) 1.0 0.95 0.69 0.50 0.40
URBAN:
Residential (1 DU/AC) 0.80 0.78 0.60 0.45 0.37
Residential (2 DU/AC) 0.70 0.68 0.53 0.39 0.32
Residential (4 DU/AC) 0.60 0.58 0.45 0.34 0.28
Residential (10 DU/AC) 0.40 0.39 0.30 0.22 0.18
Condominium 0.35 0.34 0.26 0.20 0.16
Mobile Home Park 0.25 0.24 0.19 0.14 0.12
Apartments 0.20 0.19 0.15 0.11 0.09
Proposed Commercial/Industrial 0.10 0.10 0.08 0.06 0.05
NOTES:

(1) Recommended aj, values from Figure C-4
(2) AMC Il assumed for all Fm values

(3) CN values obtained from Figure C-3

(#) DU/AC=dwelling unit per acre

C-16
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D.4.

D.5.

It is noted that the Tc computation procedure is based upon the summation of
an initial subarea time of concentration with the several travel times
estimated by normal depth flow-velocities of the peak flow rates through

subsequent subareas.

INTENSITY-DURATION CURVES

Rainfall intensity (I) is determined using intensity-duration curves

which are appropriate for the study watershed.

San Bernardino County has prepared isohyetal maps corresponding to l0-year
l-hour and 100-year l-hour return frequency precipitation. Point rainfall for
intermediate return periods can be determined from Figure D-2. Intensity
duration curves for a particular area can be developed using the log-log paper
of Figure D-3, plotting the l-hour point rainfall value for the desired return
period, and drawing a straight line through the l-hour value parallel to the
required slope. The slope of the intensity duration curve is assumed to be 0.6
for watersheds in the southwest portion of the County. For desert and
mountain watersheds, the slope of the intensity duration curves is assumed to
be 0.7. These slope values may be modified if rainfall data record analysis
indicates that such modifications are appropriate. Any modifications of the
slope values must be approved by the County prior to submittal of a study for

County review.

RUNOFF COEFFICIENT

The runoff coefficient (C) is the ratio of rate of runoff to the rate of
rainfall at an average intensity (I) when the total drainage area is
contributing. The selection of the runoff coefficient depends on rainfall
intensity, drainage area slope, type and amount of vegetative cover, infiltra-

tion capacity of the ground surface, and various other factors.

Since one acre-inch/hour is equal to 1.008 cfs, the rational formula is used to
estimate a peak flowrate in cfs. The runoff coefficient is assumed to be a

function of the impervious and pervious area fractions, an infiltration rate,

S
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