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Project:

The 4.5 Acre site is located at the southwest corner of Hercules St and | Avenue, (APN 0410-072-06).
The existing land is vacant and will be developed into proposed storage and a 3,500 SF office building.
FEMA reports the property is in Zone “X". The storage and office building will be on the east side of the
site, along with offsite parking. Improvements will consist of curb gutter and sidewalk on the south side
of Hercules St and west side of | Avenue with two drive approaches. An underground ADS Stormtech
chamber is proposed to capture increased runoff volume.. There is approximately 1.6 acres at the

southwest portion of the property that will not be utilized and will remain undisturbed.

Existing Impervious Area = 0 Acres

Proposed Impervious Area = 109,910 SF (2.52 Acres)

Page 3



Existing Drainage:

The existing onsite drainage flows from the southwest to the northeast at about 1.2%, which follows the
overall drainage of the area. No drainage courses flow through the site, however there is offsite flows

on the southwest portion of the property.
Proposed Drainage:

The proposed site maintains a high point at the southwesterly area of the site. Hercules Street will flow
from west to east, while | Avenue will flow from south to north. The onsite flows will be sheet flow to
vegetated swales at the north and east side of the site, until it drains into an onsite in ground Stormtech
chamber at the northeast area of the site, which meets not only water quality standards, but also

increased onsite runoff. See the proposed drainage exhibit in this report.

Offsite flow will be managed by a swale and undersidewalk drain on the west edge of the site, as well as
two PVC drain pipes to collect flow from the undeveloped portion of the site and discharge it through

the curb face on the south side of Hercules St.

Drainage Design:

The following factors were used in the design:

Existing Drainage: 100 year Storm Event

Proposed Drainage: 100 year Storm Event

Rainfall Information was gathered from NOAA's precipitation data frequency server per the County

Drainage Addendum.

The Rational Method was prepared using AES software. Appropriate charts and references are included

in this report.
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Conclusion:

Onsite hydrology indicates the following:

Existing 100 year peak flow rate of 6.41 CFS and 31,399 CF of runoff.

Proposed 100 year peak flow rate of 11.72 CFS and 42,350 CF of runoff.

An in ground infiltration basin will provide 14,343 CF of storage and will reduce the discharge volume to

27,997 CF. This brings runoff below 90% of pre project runoff (28,260 CF).

The proposed development of the site adequately handles runoff produced by onsite development and
will not adversely affect downstream facilities. Impacts to any existing downstream properties are less

than or equal to existing conditions.

This report is a preliminary assessment to illustrate how onsite an offsite flow will be managed. The
report has demonstrated proposed flows will be reduced to less than existing, and drainage
infrastructure is adequately sized to safely convey offsite flows through the site. A more detailed
drainage report will be provided with the final design. Calculations and exhibits accompany this

discussion to illustrate these findings.
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License ID 1501

Analysis prepared by:

kkhkkhkhkkhkhkhkhkhkkhk khkhkhrkhrkhkhkkhkk,khkhrhkxkhk*k DESCRIPTION OF STUDY khkkkhkkhkhkkhkhkhkhkhkhkkhk kA hrhkrkhkkhkkxx
* APN 0410-072-06
* Offsite Existing Condition
* 100 Year Storm Event
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FILE NAME: PUMPOF.DAT
TIME/DATE OF STUDY: 15:24 10/17/2024

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--—

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN))
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.1300

0.7000

*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 0.0312 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
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FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<K<L<L<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 980.00
ELEVATION DATA: UPSTREAM(FEET) = 3127.00 DOWNSTREAM(FEET) = 3104.50



Tc = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 17.557

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.671

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

NATURAL POOR COVER

"GRASS" C 2.92 0.27 1.000 86 17.56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 6.30

TOTAL AREA (ACRES) = 2.92 PEAK FLOW RATE (CFS) = 6.30
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FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 825.00
ELEVATION DATA: UPSTREAM(FEET) = 3120.00 DOWNSTREAM(FEET) = 3102.70

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 16.689

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.768

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

NATURAL POOR COVER

"GRASS" C 3.52 0.27 1.000 86 16.69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 7.91

TOTAL AREA (ACRES) = 3.52 PEAK FLOW RATE (CFS) = 7.91
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FLOW PROCESS FROM NODE 40.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<K<L<L<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 345.00
ELEVATION DATA: UPSTREAM(FEET) = 3105.30 DOWNSTREAM(FEET) = 3100.60

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 12.836

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.326

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

NATURAL POOR COVER

"GRASS" C 1.03 0.27 1.000 86 12.84

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 2.83

TOTAL AREA (ACRES) = 1.03 PEAK FLOW RATE (CFS) = 2.83

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 1.0 TC(MIN.) = 12.84




EFFECTIVE AREA (ACRES) = 1.03 AREA-AVERAGED Fm(INCH/HR)= 0.27
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE (CFS) = 2.83

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License ID 1501

Analysis prepared by:

kkhkkhkhkkhkhkhkhkhkkhk khkhkhrkhrkhkhkkhkk,khkhrhkxkhk*k DESCRIPTION OF STUDY khkkkhkkhkhkkhkhkhkhkhkhkkhk kA hrhkrkhkkhkkxx
* APN 0410-072-06
* Predeveloped Condition
* 100 Year Storm Event
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FILE NAME: PUMPEX.DAT
TIME/DATE OF STUDY: 15:18 10/17/2024

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--—

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN))
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.1300

0.7000

*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
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FLOW PROCESS FROM NODE 0.00 TO NODE 1.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<K<L<L<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 580.00
ELEVATION DATA: UPSTREAM(FEET) = 3103.00 DOWNSTREAM(FEET) = 3096.50



Tc = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 16.430

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.798

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

NATURAL POOR COVER

"GRASS" C 2.82 0.27 1.000 86 16.43

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 6.41

TOTAL AREA (ACRES) = 2.82 PEAK FLOW RATE (CFS) = 6.41

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 2.8 TC(MIN.) = 16.43

EFFECTIVE AREA (ACRES) = 2.82 AREA-AVERAGED Fm(INCH/HR)= 0.27

AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 6.41

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License ID 1501

Analysis prepared by:

khkkhkhkhkhkhkhkhkkhk hkhkhkhrkhkhkkhkk,khhrhxkhk*k DESCRIPTION OF STUDY khkkkhkkhkhkkhkhkhkhkhkhkhkhkhkhrhrhkrkhkhkkxx
* APN 0410-072-06
* Developed Condition
* 100 Year Storm Event
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FILE NAME: PUMP.DAT
TIME/DATE OF STUDY: 13:51 10/24/2024

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--—

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN))
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.1300

0.7000

*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 0.0312 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
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FLOW PROCESS FROM NODE 10.00 TO NODE 12.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<<L<L<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 447.00
ELEVATION DATA: UPSTREAM(FEET) = 3101.90 DOWNSTREAM(FEET) = 3095.50



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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.163

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.566

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

COMMERCIAL C 0.66 0.57 0.100

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.57

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.68

TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 2.

68

S

CS

CN

69

Tc
(MIN.)
8.16
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE

1

>>>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.16

RAINFALL INTENSITY (INCH/HR) = 4.57

AREA-AVERAGED Fm(INCH/HR) = 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.57

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.66

TOTAL STREAM AREA (ACRES) = 0.66

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.68
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21

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

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 389.00

ELEVATION DATA: UPSTREAM(FEET) = 3104.28 DOWNSTREAM(FEET) = 3095.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.049

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.059

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

COMMERCIAL C 1.04 0.57 0.100 69 7.05

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.57

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.68

TOTAL AREA (ACRES) = 1.04 PEAK FLOW RATE (CFS) = 4.68
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE

1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.05

RAINFALL INTENSITY (INCH/HR) = 5.06

AREA-AVERAGED Fm(INCH/HR) = 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.57



AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.04
TOTAL STREAM AREA (ACRES) = 1.04

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.68

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.68 8.16 4.566 0.57( 0.06) 0.10 0.7 10.00
2 4.68 7.05 5.059 0.57( 0.06) 0.10 1.0 11.00

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 7.25 7.05 5.059 0.57( 0.06) 0.10 1.6 11.00
2 6.90 8.16 4.566 0.57( 0.06) 0.10 1.7 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 7.25 Tc (MIN.) = 7.05

EFFECTIVE AREA (ACRES) = 1.61 AREA-AVERAGED Fm (INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.57 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.7

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 447.00 FEET.

R R I i b i b I b i b I b i b b b S b I IR I b I IR S b I SR S b I 2R S b I b S SR I SR S b b b S b I b I b S b S S b S b I b I b A b S b 3 b S b i

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 3093.50 DOWNSTREAM(FEET) = 3087.50
FLOW LENGTH (FEET) = 12.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 26.77

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.25

PIPE TRAVEL TIME (MIN.) = 0.01 Tc (MIN.) = 7.06

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 459.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 7.06

RAINFALL INTENSITY (INCH/HR) = 5.06

AREA-AVERAGED Fm (INCH/HR) = 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.57

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.61

TOTAL STREAM AREA (ACRES) = 1.70

PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.25

R R i b i b I b i b I b b b i b S b S R S b I R S b I R S b S I S b I S R I b S I b b b I b b b b b b I I e S I I b b b 2 O b S i

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<K<L<L<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 190.00
ELEVATION DATA: UPSTREAM(FEET) = 3107.00 DOWNSTREAM(FEET) = 3101.90

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.112

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 6.335

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

COMMERCIAL C 0.18 0.57 0.100 69 5.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.57

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.02

TOTAL AREA (ACRES) = 0.18 PEAK FLOW RATE (CFS) = 1.02

R R I i b i b b b i b I b b b i b S b I R I b I 2R S b I IR S b I 2R S b I R S R I SR S 2R S b S b i b I b I b S R S b S b I b 3 b A b S b 3 b S b i

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 52

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

ELEVATION DATA: UPSTREAM(FEET) = 3101.90 DOWNSTREAM(FEET) = 3097.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 304.00 CHANNEL SLOPE = 0.0145
CHANNEL FLOW THRU SUBAREA (CFS) = 1.02

FLOW VELOCITY (FEET/SEC) = 1.81 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.80 Tc (MIN.) = 7.91

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 16.00 = 494.00 FEET.

R R R i b b I b i b I b b b i b S b I R S b I R S b I I S b I IR I b b S R b b S b b b b b b b b b b b S e b I b b b S 2 O b S i

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 381

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<KL

MAINLINE Tc (MIN.) = 7.91

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.667

SUBAREA LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL C 0.94 0.57 0.100 69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.57

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.94 SUBAREA RUNOFF (CFS) = 3.90
EFFECTIVE AREA (ACRES) = 1.12 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.57 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.1 PEAK FLOW RATE (CFS) = 4.65

R R R i b i b I b i b I b b b i b S b I R S b I R S b I R S b I IR S b I S R I b S b b b b I b b b S b b I I e S I I b b b 2 O b S i

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 3095.50 DOWNSTREAM(FEET) = 3087.50

FLOW LENGTH (FEET) = 97.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.22

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 4.65



PIPE TRAVEL TIME (MIN.) = 0.13 Tc (MIN.) = 8.04
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 17.00 = 591.00 FEET.

R R b i b b I b i b I b i b b i b S b S R S b I R S b I R S b I IR I b I S R I b S b b b b I b b b b b b I I e S I b b b b 2 I b S i

FLOW PROCESS FROM NODE 17.00 TO NODE 13.00 IS CODE = 1
>>>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<Z
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 8.04
RAINFALL INTENSITY (INCH/HR) = 4.61
AREA-AVERAGED Fm (INCH/HR) 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.57
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.12
TOTAL STREAM AREA (ACRES) = 1.12
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.65
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.25 7.06 5.055 0.57( 0.06) 0.10 .6 11.00
1 6.90 8.17 4.563 0.57( 0.06) 0.10 1 7 10.00
2 4.65 8.04 4.613 0.57( 0.06) 0.10 1.1 14.00
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 11.72 7.06 5.055 0.57( 0.06) 0.10 .6 11.00
2 11.59 8.04 4.613 0.57( 0.06) 0.10 2 8 14.00
3 11.49 8.17 4.563 0.57( 0.06) 0.10 2.8 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 11.72 Tc (MIN.) = 7.06
EFFECTIVE AREA (ACRES) = 2.59 AREA-AVERAGED Fm (INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.57 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.8
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 591.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.8 TC(MIN.) = 7.06
EFFECTIVE AREA (ACRES) = 2.59 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.57 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE (CFS) = 11.72
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 11.72 7.06 5.055 0.57( 0.06) 0.10 .6 11.00
2 11.59 8.04 4.613 0.57( 0.06) 0.10 2 8 14.00
3 11.49 8.17 4.563 0.57( 0.06) 0.10 2.8 10.00

END OF RATIONAL METHOD ANALYSIS
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Predeveloped Condition 100 Year Storm Event

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 4.42 (inches)

SOIL-COVER AREA PERCENTOF SCSCURVE LOSS RATE
TYPE (Acres) PERVIOUSAREA NUMBER Fp(in./hr.) YIELD
1 2.82 100.00 86. 0.272 0.663

TOTAL AREA (Acres) = 2.82

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.272

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.337

RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00

TOTAL CATCHMENT AREA(ACRES) = 2.82

SOIL-LOSS RATE, Fm,(INCH/HR) = 0.272

LOW LOSS FRACTION =0.337

TIME OF CONCENTRATION(MIN.) = 16.43

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) = 0.35
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.86
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.13
3-HOUR POINT RAINFALL VALUE(INCHES) = 1.73
6-HOUR POINT RAINFALL VALUE(INCHES) = 2.32
24-HOUR POINT RAINFALL VALUE(INCHES) = 4.42

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET)= 0.72
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.32

R R R R R R R R R R R R e e R R R R R R R R R R R e R R R R R R R i R R

TIME VOLUME Q 0. 25 50 7.5 10.0
(HOURS) (AF) (CFS)

0.04 0.0000 0.00Q
0.27 0.0015 0.16 Q



0.50
0.72
0.95
1.18
1.41
1.64
1.86
2.09
2.32
2.55
2.78
3.00
3.23
3.46
3.69
3.92
4.14
4.37
4.60
4.83
5.06
5.28
5.51
5.74
5.97
6.20
6.42
6.65
6.88
7.11
7.34
7.56
7.79
8.02
8.25
8.48
8.70
8.93
9.16
9.39
9.62
9.84
10.07
10.30
10.53
10.76
10.98

0.0046
0.0076
0.0107
0.0138
0.0169
0.0201
0.0233
0.0265
0.0297
0.0330
0.0363
0.0396
0.0430
0.0464
0.0498
0.0533
0.0568
0.0603
0.0639
0.0675
0.0711
0.0748
0.0785
0.0823
0.0861
0.0900
0.0939
0.0978
0.1018
0.1059
0.1100
0.1142
0.1184
0.1227
0.1270
0.1315
0.1360
0.1405
0.1452
0.1499
0.1547
0.1596
0.1646
0.1697
0.1749
0.1802
0.1857

0.16 Q
0.16 Q
0.16 Q
0.17 Q
0.17 Q
0.17 Q
0.17 Q
0.17 Q
0.17 Q
0.17 Q
0.18 Q
0.18 Q
0.18 Q
0.18 Q
0.18 Q
0.18 Q
0.19 Q
0.19 Q
0.19 Q
0.19 Q
0.19 Q
0.20 Q
0.20 Q
0.20 Q
0.20 Q
0.21 Q
0.21 Q
0.21 Q
0.21 Q
0.22 Q
0.22 Q
0.22 Q
0.23 Q
0.23 Q
0.23 Q
0.24 Q
0.24 Q
0.25 Q
0.25 Q

0.25 .Q
0.26 .Q
0.26 .Q

0.27 .
0.27 .
0.28 .
0.29 .
0.29 .

o000 0



11.21
11.44
11.67
11.90
12.12
12.35
12.58
12.81
13.04
13.26
13.49
13.72
13.95
14.18
14.40
14.63
14.86
15.09
15.32
15.54
15.77
16.00
16.23
16.46
16.68
16.91
17.14
17.37
17.60
17.82
18.05
18.28
18.51
18.74
18.96
19.19
19.42
19.65
19.88
20.10
20.33
20.56
20.79
21.02
21.24
21.47
21.70

0.1912
0.1969
0.2028
0.2088
0.2149
0.2209
0.2269
0.2332
0.2396
0.2464
0.2535
0.2609
0.2687
0.2770
0.2855
0.2943
0.3039
0.3146
0.3269
0.3413
0.3607
0.3933
0.4745
0.5439
0.5590
0.5699
0.5788
0.5867
0.5942
0.6010
0.6072
0.6133
0.6193
0.6250
0.6305
0.6357
0.6407
0.6455
0.6501
0.6546
0.6590
0.6632
0.6673
0.6713
0.6753
0.6791
0.6828

0.30 .
0.31.
0.32 .
0.32 .
0.33 .
0.31.
0.33 .
0.34 .
0.35.
0.36 .
0.39 .
0.40 .
0.43 .
0.44 .
0.45 .
0.48 .
0.55 .
0.59 .
0.71 .
0.81.
1.25.
222 .
6.41 .
0.96 .
0.64 .
0.51.
0.43 .
0.42 .
0.38 .
0.34 .
0.32 .
0.33 .
0.31.
0.30 .
0.28 .
0.27 .
0.26 .
0.25 .
0.24 Q
0.23 Q
0.23 Q
0.22 Q
0.22 Q
0.21 Q
0.20 Q
0.20 Q
0.20 Q

coOOLbbbbbobbbbbbbbbbbb

DoObbbbbbbbbbdpop

5.769



21.93
22.16
22.38
22.61
22.84
23.07
23.30
23.52
23.75
23.98
24.21
24.44

0.6864
0.6900
0.6935
0.6969
0.7003
0.7036
0.7068
0.7100
0.7131
0.7162
0.7193
0.7208

0.19 Q

0.19 Q

0.18 Q

0.18 Q

0.18 Q

0.17 Q

0.17 Q

0.17 Q

0.16 Q

0.16 Q

016Q . . . .
000Q . . . . 31398.05 28258.24

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)



Proposed Condition 100 Year Storm Event

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 4.42 (inches)
SOIL-COVER AREA PERCENTOF SCSCURVE LOSS RATE
TYPE (Acres) PERVIOUSAREA NUMBER Fp(in./hr.) YIELD
1 0.30 100.00 91. 0.180 0.774
2 2.52 0.00 98. 0.000 0.947
TOTAL AREA (Acres) = 2.82

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.019

AREA-AVERAGED LOW LOSS FRACTION, Y =0.072

RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00

TOTAL CATCHMENT AREA(ACRES) = 2.82

SOIL-LOSS RATE, Fm,(INCH/HR) = 0.019

LOW LOSS FRACTION =0.072

TIME OF CONCENTRATION(MIN.) = 7.06

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) = 0.35
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.86
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.13
3-HOUR POINT RAINFALL VALUE(INCHES) = 1.73
6-HOUR POINT RAINFALL VALUE(INCHES) = 2.32
24-HOUR POINT RAINFALL VALUE(INCHES) = 4.42

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET)= 0.97
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.07

R R R R R R R R R R R R R e R R R R R R R R R R e R R R R R R R R R R R

TIME VOLUME Q 0. 50 10.0 15.0 20.0
(HOURS) (AF) (CFS)



0.07
0.15
0.24
0.32
0.41
0.49
0.58
0.66
0.74
0.83
0.91
1.00
1.08
1.17
1.25
1.33
1.42
1.50
1.59
1.67
1.76
1.84
1.92
2.01
2.09
2.18
2.26
2.35
2.43
2,51
2.60
2.68
2.77
2.85
2.94
3.02
3.10
3.19
3.27
3.36
3.44
3.53
3.61
3.69

0.0007
0.0022
0.0038
0.0054
0.0069
0.0085
0.0101
0.0117
0.0133
0.0149
0.0165
0.0181
0.0197
0.0213
0.0230
0.0246
0.0262
0.0279
0.0295
0.0311
0.0328
0.0345
0.0361
0.0378
0.0395
0.0412
0.0428
0.0445
0.0462
0.0479
0.0496
0.0514
0.0531
0.0548
0.0565
0.0583
0.0600
0.0618
0.0635
0.0653
0.0670
0.0688
0.0706
0.0724

0.22 Q
0.22 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.23 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.24 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q
0.26 Q
0.26 Q
0.26 Q



3.78
3.86
3.95
4.03
4.12
4.20
4.28
4.37
4.45
4.54
4.62
4.71
4.79
4.87
4.96
5.04
5.13
5.21
5.30
5.38
5.46
5.55
5.63
5.72
5.80
5.89
5.97
6.05
6.14
6.22
6.31
6.39
6.48
6.56
6.64
6.73
6.81
6.90
6.98
7.07
7.15
7.23
7.32
7.40
7.49

0.0742
0.0760
0.0778
0.0796
0.0814
0.0833
0.0851
0.0869
0.0888
0.0906
0.0925
0.0944
0.0963
0.0981
0.1000
0.1019
0.1038
0.1058
0.1077
0.1096
0.1116
0.1135
0.1155
0.1174
0.1194
0.1214
0.1234
0.1254
0.1274
0.1294
0.1314
0.1335
0.1355
0.1376
0.1396
0.1417
0.1438
0.1459
0.1480
0.1501
0.1523
0.1544
0.1566
0.1587
0.1609

0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.28 Q
0.28 Q
0.28 Q
0.28 Q
0.28 Q
0.28 Q
0.28 Q
0.28 Q
0.29 Q
0.29 Q
0.29 Q
0.29 Q
0.29 Q
0.29 Q
0.29 Q
0.29 Q
0.30 Q
0.30 Q
0.30 Q
0.30 Q
0.30 Q
0.30 Q
0.30 Q
0.31 Q
0.31 Q
0.31 Q
0.31 Q
0.31 Q



7.57
7.66
7.74
7.82
7.91
7.99
8.08
8.16
8.25
8.33
8.41
8.50
8.58
8.67
8.75
8.84
8.92
9.00
9.09
9.17
9.26
9.34
9.43
9.51
9.59
9.68
9.76
9.85
9.93
10.02
10.10
10.18
10.27
10.35
10.44
10.52
10.61
10.69
10.77
10.86
10.94
11.03
11.11
11.20
11.28

0.1631
0.1653
0.1675
0.1697
0.1719
0.1742
0.1764
0.1787
0.1810
0.1833
0.1856
0.1879
0.1902
0.1926
0.1950
0.1973
0.1997
0.2021
0.2046
0.2070
0.2095
0.2119
0.2144
0.2169
0.2195
0.2220
0.2246
0.2271
0.2297
0.2323
0.2350
0.2376
0.2403
0.2430
0.2457
0.2485
0.2512
0.2540
0.2568
0.2597
0.2625
0.2654
0.2683
0.2712
0.2742

0.31 Q
0.32 Q
0.32 Q
0.32 Q
0.32 Q
0.32 Q
0.32 Q
0.33 Q
0.33 Q
0.33 Q
0.33 Q
0.33 Q
0.34 Q
0.34 Q
0.34 Q
0.34 Q
0.34 Q
0.35 Q
0.35 Q
0.35 Q
0.35 Q
0.36 Q
0.36 Q
0.36 Q
0.36 Q
0.37 Q
0.37 Q
0.37 Q
0.37 Q
0.38 Q
0.38 Q
0.38 Q
0.39 Q
0.39 Q
0.39 Q
0.40 Q
0.40 Q
0.40 Q
0.40 Q
041 Q
041 Q
0.42 Q
0.42 Q
0.42 Q
0.43 Q



11.36
11.45
11.53
11.62
11.70
11.79
11.87
11.95
12.04
12.12
12.21
12.29
12.38
12.46
12.54
12.63
12.71
12.80
12.88
12.97
13.05
13.13
13.22
13.30
13.39
13.47
13.56
13.64
13.72
13.81
13.89
13.98
14.06
14.15
14.23
14.31
14.40
14.48
14.57
14.65
14.74
14.82
14.90
14.99
15.07

0.2772
0.2802
0.2833
0.2863
0.2894
0.2926
0.2958
0.2990
0.3022
0.3053
0.3083
0.3114
0.3145
0.3176
0.3208
0.3241
0.3273
0.3307
0.3340
0.3375
0.3409
0.3445
0.3481
0.3517
0.3555
0.3593
0.3631
0.3671
0.3711
0.3752
0.3794
0.3837
0.3879
0.3921
0.3964
0.4007
0.4052
0.4098
0.4146
0.4195
0.4247
0.4301
0.4357
0.4415
0.4477

0.43 Q
0.43 Q
0.44 Q
0.44 Q
0.45 Q
0.45 Q
0.46 Q
0.46 Q
0.46 Q
0.43 Q
0.44 Q
0.44 Q
0.45 Q
0.45 Q
0.46 Q
0.47 Q
0.48 Q
0.48 Q
0.49 Q
0.49 Q
0.51 .
0.51 .
0.52 .
0.53 .
0.54 .
0.55 .
0.56 .
0.57 .
0.58 .
0.59 .
0.61 .
0.62 .
0.61 .
0.60 .
0.62 .
0.63 .
0.66 .
0.67 .
0.70 .
0.72 .
0.76 .
0.78 .
0.83 .
0.86 .
0.92 .
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15.16
15.24
15.33
15.41
15.49
15.58
15.66
15.75
15.83
15.92
16.00
16.08
16.17
16.25
16.34
16.42
16.51
16.59
16.67
16.76
16.84
16.93
17.01
17.10
17.18
17.26
17.35
17.43
17.52
17.60
17.69
17.77
17.85
17.94
18.02
18.11
18.19
18.28
18.36
18.44
18.53
18.61
18.70
18.78
18.87

0.4543
0.4612
0.4686
0.4767
0.4855
0.4952
0.5059
0.5200
0.5381
0.5605
0.5903
0.6480
0.6997
0.7167
0.7276
0.7364
0.7439
0.7504
0.7563
0.7617
0.7667
0.7713
0.7757
0.7800
0.7843
0.7884
0.7923
0.7961
0.7998
0.8033
0.8067
0.8100
0.8133
0.8164
0.8195
0.8226
0.8258
0.8290
0.8321
0.8351
0.8380
0.8409
0.8438
0.8466
0.8494

0.96 .
1.04 .
1.09 .
122 .
1.30 .
1.48 .
161 .
2.44 .
2.74 .
371.
4.84 .
11.72 .
3.12.
1.76 .
1.38 .
114 .
1.00 .
0.89 .
0.80 .
0.74 .
0.69 .
0.64 .
0.61 .
0.63 .
0.60 .
0.58 .
0.55 .
0.53 .
0.52 .
0.50 Q
0.48 Q
0.47 Q
0.46 Q
0.45 Q
0.43 Q
0.47 Q
0.46 Q
0.45 Q
0.44 Q
0.43 Q
0.42 Q
0.41 Q
0.41 Q
0.40 Q
0.39 Q
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18.95
19.03
19.12
19.20
19.29
19.37
19.46
19.54
19.62
19.71
19.79
19.88
19.96
20.05
20.13
20.21
20.30
20.38
20.47
20.55
20.64
20.72
20.80
20.89
20.97
21.06
21.14
21.23
21.31
21.39
21.48
21.56
21.65
21.73
21.82
21.90
21.98
22.07
22.15
22.24
22.32
22.41
22.49
22.57
22.66

0.8521
0.8548
0.8574
0.8600
0.8626
0.8651
0.8676
0.8700
0.8725
0.8749
0.8772
0.8796
0.8819
0.8841
0.8864
0.8886
0.8908
0.8930
0.8952
0.8973
0.8994
0.9015
0.9036
0.9057
0.9077
0.9097
0.9117
0.9137
0.9157
0.9176
0.9196
0.9215
0.9234
0.9253
0.9271
0.9290
0.9308
0.9327
0.9345
0.9363
0.9381
0.9398
0.9416
0.9434
0.9451

0.39 Q
0.38 Q
0.38 Q
0.37 Q
0.36 Q
0.36 Q
0.36 Q
0.35Q
0.35Q
0.34 Q
0.34 Q
0.33Q
0.33Q
0.33Q
0.32 Q
0.32 Q
0.32 Q
031 Q
031 Q
0.31 Q
0.30 Q
0.30 Q
0.30 Q
0.29 Q
0.29 Q
0.29 Q
0.29 Q
0.28 Q
0.28 Q
0.28 Q
0.28 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.27 Q
0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.26 Q
0.25 Q
0.25 Q
0.25 Q
0.25 Q



22.74
22.83
2291
23.00
23.08
23.16
23.25
23.33
23.42
23.50
23.59
23.67
23.75
23.84
23.92
24.01
24.09

0.9468
0.9485
0.9502
0.9519
0.9536
0.9553
0.9569
0.9586
0.9602
0.9619
0.9635
0.9651
0.9667
0.9683
0.9699
0.9714
0.9722

0.25 Q

0.25 Q

0.24 Q

0.24 Q

0.24 Q

0.24 Q

0.24 Q

0.24 Q

0.23 Q

0.23 Q

0.23 Q

0.23 Q

0.23 Q

0.23 Q

0.23 Q

0.23 Q . . . .
0.00 Q . . . . 42349.03 14090.79

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)



Proposed Condition 100 Year Storm Event Routed

FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) = 5.062
DEAD STORAGE(AF)=  0.00

SPECIFIED DEAD STORAGE(AF) FILLED=  0.00

ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00

INFLOW
I

|

|

\" __effective depth
————————————— | (andvolume)
I I
| detention | |...V..ooeel
| basin |<-->| outflow

| | storage | basinoutlet

OUTFLOW

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 3

*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW *
* (FEET) (ACRE-FEET) (CFS) ** (FEET) (ACRE-FEET) (CFS) *

*0.000 0.000 0.000** 3.000 0.160 0.000*

* 6.000 0.320 8.000**

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2}
NUMBER (FEET) (ACRE-FEET) (ACRE-FEET)
1 0.00 0.00000 0.00000
2 3.00 0.16000 0.16000
3 6.00 0.29211 0.34789
WHERE S=STORAGE(AF);0=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.)



DETENTION BASIN ROUTING RESULTS:

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF)

0.055 0.000 0.22 0.03 0.00 0.002
0.139 0.000 0.22 0.06 0.00 0.003
0.223 0.000 0.23 0.09 0.00 0.005
0.308 0.000 0.23 0.12 0.00 0.006
0.392 0.000 0.23 0.15 0.00 0.008
0.477 0.000 0.23 0.18 0.00 0.009
0.561 0.000 0.23 0.21 0.00 0.011
0.645 0.000 0.23 0.24 0.00 0.013
0.730 0.000 0.23 0.27 0.00 0.014
0.814 0.000 0.23 0.30 0.00 0.016
0.898 0.000 0.23 0.33 0.00 0.017
0.983 0.000 0.23 0.36 0.00 0.019
1.067 0.000 0.23 0.39 0.00 0.021
1.151 0.000 0.23 0.42 0.00 0.022
1.236 0.000 0.23 0.45 0.00 0.024
1.320 0.000 0.23 0.48 0.00 0.026
1.405 0.000 0.23 0.51 0.00 0.027
1489 0.000 0.24 0.54 0.00 0.029
1.573 0.000 0.24 0.57 0.00 0.030
1.658 0.000 0.24 0.60 0.00 0.032
1.742 0.000 0.24 0.63 0.00 0.034
1.826 0.000 0.24 0.66 0.00 0.035
1911 0.000 0.24 0.70 0.00 0.037
1.995 0.000 0.24 0.73 0.00 0.039
2.080 0.000 0.24 0.76 0.00 0.040
2.164 0.000 0.24 0.79 0.00 0.042
2.248 0.000 0.24 0.82 0.00 0.044
2.333 0.000 0.24 0.85 0.00 0.046
2.417 0.000 0.24 0.89 0.00 0.047
2.501 0.000 0.24 0.92 0.00 0.049
2.586 0.000 0.25 0.95 0.00 0.051
2.670 0.000 0.25 0.98 0.00 0.052
2.754 0.000 0.25 1.01 0.00 0.054
2.839 0.000 0.25 1.05 0.00 0.056
2.923 0.000 0.25 1.08 0.00 0.058
3.008 0.000 0.25 1.11 0.00 0.059



3.092
3.176
3.261
3.345
3.429
3.514
3.598
3.682
3.767
3.851
3.936
4.020
4.104
4.189
4.273
4.357
4.442
4.526
4.611
4.695
4.779
4.864
4.948
5.032
5.117
5.201
5.285
5.370
5.454
5.539
5.623
5.707
5.792
5.876
5.960
6.045
6.129
6.213
6.298
6.382
6.467
6.551
6.635
6.720
6.804

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.25
0.25
0.25
0.25
0.25
0.25
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.30
0.30
0.30
0.30

1.14
1.18
1.21
1.24
1.28
1.31
1.34
1.38
141
1.44
1.48
1.51
1.55
1.58
1.62
1.65
1.69
1.72
1.76
1.79
1.83
1.86
1.90
1.93
1.97
2.00
2.04
2.08
2.11
2.15
2.19
2.22
2.26
2.30
2.34
2.37
241
2.45
2.49
2.53
2.56
2.60
2.64
2.68
2.72

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.061
0.063
0.065
0.066
0.068
0.070
0.072
0.073
0.075
0.077
0.079
0.081
0.083
0.084
0.086
0.088
0.090
0.092
0.094
0.095
0.097
0.099
0.101
0.103
0.105
0.107
0.109
0.111
0.113
0.115
0.117
0.119
0.121
0.123
0.125
0.127
0.129
0.131
0.133
0.135
0.137
0.139
0.141
0.143
0.145



6.888
6.973
7.057
7.142
7.226
7.310
7.395
7.479
7.563
7.648
7.732
7.816
7.901
7.985
8.070
8.154
8.238
8.323
8.407
8.491
8.576
8.660
8.744
8.829
8.913
8.998
9.082
9.166
9.251
9.335
9.419
9.504
9.588
9.673
9.757
9.841
9.926
10.010
10.094
10.179
10.263
10.347
10.432
10.516
10.601

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.30
0.30
0.30
0.31
0.31
0.31
0.31
0.31
0.31
0.32
0.32
0.32
0.32
0.32
0.32
0.33
0.33
0.33
0.33
0.33
0.34
0.34
0.34
0.34
0.34
0.35
0.35
0.35
0.35
0.36
0.36
0.36
0.36
0.37
0.37
0.37
0.37
0.38
0.38
0.38
0.38
0.39
0.39
0.40
0.40

2.76
2.80
2.84
2.88
2.92
2.96
3.00
3.03
3.06
3.08
3.09
3.10
3.10
3.11
3.11
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.15
3.15

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.13
0.18
0.22
0.25
0.27
0.29
0.30
0.31
0.31
0.32
0.32
0.32
0.33
0.33
0.33
0.34
0.34
0.34
0.34
0.34
0.35
0.35
0.35
0.35
0.36
0.36
0.36
0.36
0.37
0.37
0.37
0.37
0.38
0.38
0.38
0.39
0.39

0.147
0.149
0.151
0.154
0.156
0.158
0.160
0.162
0.163
0.164
0.165
0.165
0.166
0.166
0.166
0.166
0.166
0.166
0.166
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.167
0.168
0.168
0.168
0.168
0.168
0.168



10.685
10.769
10.854
10.938
11.022
11.107
11.191
11.275
11.360
11.444
11.529
11.613
11.697
11.782
11.866
11.950
12.035
12.119
12.204
12.288
12.372
12.457
12.541
12.625
12.710
12.794
12.878
12.963
13.047
13.132
13.216
13.300
13.385
13.469
13.553
13.638
13.722
13.806
13.891
13.975
14.060
14.144
14.228
14.313
14.397

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.40
0.40
0.41
0.41
0.42
0.42
0.42
0.43
0.43
0.43
0.44
0.44
0.45
0.45
0.46
0.46
0.46
0.43
0.44
0.44
0.45
0.45
0.46
0.47
0.47
0.48
0.49
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.61
0.62
0.61
0.60
0.62
0.63
0.66

3.15
3.15
3.15
3.15
3.15
3.15
3.16
3.16
3.16
3.16
3.16
3.16
3.16
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.18
3.18
3.18
3.18
3.19
3.19
3.19
3.19
3.20
3.20
3.21
3.21
3.21
3.22
3.22
3.22
3.22
3.23
3.23
3.23

0.39
0.40
0.40
0.40
0.41
0.41
0.41
0.42
0.42
0.42
0.43
0.43
0.44
0.44
0.45
0.45
0.45
0.45
0.45
0.44
0.44
0.45
0.45
0.45
0.46
0.46
0.47
0.48
0.48
0.49
0.50
0.51
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.59
0.59
0.60
0.60
0.61
0.62

0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.169
0.170
0.170
0.170
0.170
0.170
0.170
0.171
0.171
0.171
0.171
0.171
0.172
0.172
0.172
0.172
0.172
0.172
0.172



14.481
14.566
14.650
14.734
14.819
14.903
14.988
15.072
15.156
15.241
15.325
15.409
15.494
15.578
15.663
15.747
15.831
15.916
16.000
16.084
16.169
16.253
16.337
16.422
16.506
16.591
16.675
16.759
16.844
16.928
17.012
17.097
17.181
17.266
17.350
17.434
17.519
17.603
17.687
17.772
17.856
17.940
18.025
18.109
18.194

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.67
0.70
0.72
0.76
0.78
0.83
0.86
0.92
0.96
1.04
1.09
1.22
1.30
1.48
1.60
2.44
2.74
3.71
4.84
11.72
3.12
1.75
1.38
1.14
0.99
0.89
0.80
0.74
0.68
0.64
0.61
0.63
0.60
0.58
0.55
0.53
0.52
0.50
0.48
0.47
0.46
0.45
0.43
0.47
0.46

3.24
3.25
3.25
3.26
3.27
3.28
3.29
3.31
3.32
3.34
3.36
3.39
3.42
3.46
3.50
3.62
3.74
3.94
4.20
5.15
4.86
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

MAP LEGEND
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Background
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: San Bernardino County, California, Mojave
River Area
Survey Area Data: Version 16, Aug 30, 2024

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 17, 2022—Jun
12, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
106 BRYMAN LOAMY FINE C 20.8 100.0%
SAND, 2 TO 5
PERCENT SLOPES
Totals for Area of Interest 20.8 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Natural Resources Web Soil Survey 10/15/2024
Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—San Bernardino County, California, Mojave River Area

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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