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City of Hesperia

Introduction:

The project proposes to develop the currently vacant subject site. The development of the site
includes the construction of an approximate 12,765 square foot building to be utilized as a
Professional Auto Transport facility. The development also consists of the construction of a
parking lot, asphalt paving and perimeter landscaping and improvements. Two driveways are
proposed to provide access to the site. The purpose of this study is to analyze the pre-
development flows, post-development flows and proposed drainage mitigation improvements.

Description:

The project site is approximately 10.08 net acres in size and consists of one parcel: APN 3039-
321-08 located on the west side of Caliente Road, approximately 400 feet north of Joshua
Street, in the City of Hesperia. The site is currently vacant with poor land cover, and it is
populated by Joshua Trees. The site is bounded along the northerly and southerly property
lines with an approximate 6 foot high chain link fence. The site’s northerly boundary is adjacent
to APN 3039-321-03, which is utilized as a manufacturing facility. That site drains north, and it
does not contribute any tributary flows to the subject site. The site’s easterly boundary is
adjacent to the right of way for Caliente Road, which also drains north. The site’s westerly
boundary is adjacent to APN 3039-321-05 & 07. These two properties drain west, then
northeast in a drainage wash before entering the Oro Grande Wash and the Mojave River. The
project site’s southerly boundary is adjacent to APN 3039-321-09. This site is partially
developed, and it is utilized as a manufacturing facility. The easterly portion of the property
(developed portion) is graded to retain drainage onsite. The westerly portion is undeveloped,
and it is tributary to the subject site. It is included in this study.

Caliente Road is a partially improved roadway with asphalt concrete pavement adjacent to the
project site. The street consists of curb, gutter, & sidewalk directly south of the project site, and
curb & gutter directly north of the project site. The development proposes to improve the
project frontage by dedicating additional right of way, and constructing a new concrete curb,
gutter, & sidewalk, along with two new concrete driveway approaches.

The existing site drains as sheet flow from the southwest corner to the northeast corner of the
site at an approximate grade of 2.1%. The majority of the flows from the site enter APN 3039-
321-03 and Caliente Road right of way. Combined flows at Caliente Road are directed north
along an existing curb & gutter on Caliente Road, then east toward Highway 395, then north
before entering the aforementioned drainage wash, Oro Grande Wash, and ultimately entering
the Mojave River. A small tributary area of the west side of the project site drains west to the
existing drainage wash, similar to APN 3039-321-05 & 07, as mentioned above.
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The proposed development of the site includes the construction of a proposed Professional
Auto Transport facility with related parking, paved access and landscaping. The majority of post
development flows will be directed via ribbon gutter or curb & gutter to a proposed catch basin
located at the northeasterly corner of the site. Flows will then be directed via storm drain to a
detention tank. The tank will be connected to a drywell system, which will allow flows to
infiltrate for water quality treatment. Uninfiltrated flows from back to back 100-year storms
will leave the site via an overflow pipe to the Caliente Road gutter via an under sidewalk drain
near the northerly property line. The southeasterly portion of the site, which contains the
proposed building and associated parking, will drain to two proposed above ground infiltration
basins. Uninfiltrated flows will overflow through a proposed under sidewalk drain located
between the two proposed driveways on Caliente Road. Flows from the area to remain natural
on the west side of the site will be allowed to enter the two adjacent properties that drain
toward the drainage wash as they do historically. Flows from the landscaped area along the
north side of the site adjacent to Caliente Road will be allowed to enter Caliente Road.
Tributary flows from APN 3039-321-09 will be captured by a proposed concrete v-ditch and
directed to a proposed parkway drain to allow flows to enter Caliente Road as they have
historically.

Purpose

The purpose of this study is to analyze the flows to and through the site, both pre-development
and post-development. Further, the mitigation measures proposed will be discussed to
demonstrate that the additional flows from the development will not have a negative impact
on the downstream properties.

Analysis

To achieve the desired goal the following steps will be taken:

¢ Determine the 10 and 100 year, 24-hour pre-development flows and volumes. Note
the pre-development flows currently drain into Caliente Road, APN 3039-321-03,
and the drainage wash to the west. The portion of APN 3039-321-09 that is tributary
to the project site is also included.

¢ Determine the 10 and 100 year, 24-hour post-development flows and
volumes. Note the post-development flows will be directed to four areas. The first
area (Area A) includes the developed portion of the site that drains to the proposed
catch basin at the northeast corner of the site. The second area (Area B & C) includes
the developed portion on the southeasterly portion of the site. The third area (Area
D) includes the landscaped areas adjacent to Caliente Road right of way, which will
be allowed to drain into the public right of way. The fourth area (Area E) includes
the area to remain natural along the west property line allowed to enter the
drainage wash.
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e Identify the proposed mitigation and discuss the potential impacts the development
of the site would have on the downstream properties.

Results
Rainfall Values (per reference NOAA Precipitation Frequency, Figure 6.1):
Y10=0.816
Y100 = 1.36

Soil Group (per reference Soil Group Map in appendix, Figure 6.2): B
1A. PRE-DEVELOPMENT FLOWS- (NODE 1 TO NODE 2)

10-year peak flows: Q10 = 13.65 CFS
10-year time of concentration: Tcio= 17.44 min
24-hour runoff Volume = 60,984 CF

100-year peak flows: Qigo = 27.01 CFS
100-year time of concentration: Tcigo= 17.44min
24-hour runoff Volume = 187,744 CF

1B. PRE-DEVELOPMENT FLOWS- (NODE 3 TO NODE 4)

10-year peak flows: Q10 = 0.92 CFS
10-year time of concentration: Tcio= 5.00 min

100-year peak flows: Qigo = 1.63 CFS
100-year time of concentration: Tcigo= 5.00min

1C. PRE-DEVELOPMENT FLOWS - APN 3039-321-09 (NODE 5 TO NODE 6)

10-year peak flows: Qi = 5.35 CFS
10-year time of concentration: Tcio= 12.17 min

100-year peak flows: Q1o = 10.12 CFS
100-year time of concentration: Tcigo= 12.17 min

2A. POST-DEVELOPMENT FLOWS- (NODES 1 TO NODE 2)
10-year peak flows: Q1o = 20.98 CFS

10-year time of concentration: Tcio= 10.94 min
24-hour runoff Volume = 101,059 CF
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100-year peak flows: Qo0 = 35.27 CFS
100-year time of concentration: Tcioo= 10.27 min
24-hour runoff Volume = 182,081 CF

2B. POST-DEVELOPMENT FLOWS- (AREA B, NODE 3 TO NODE 4)

10-year peak flows: Q10 = 2.67 CFS
10-year time of concentration: Tcio= 5.31 min

100-year peak flows: Qigo = 4.45 CFS
100-year time of concentration: Tcigo= 5.31 min

2C. POST-DEVELOPMENT FLOWS- (AREA C, NODE 5 TO NODE 6)

10-year peak flows: Q10 = 1.71 CFS
10-year time of concentration: Tcio= 5.67 min
24-hour runoff Volume = 10,019 CF

100-year peak flows: Q100 = 2.86 CFS
100-year time of concentration: Tcico= 5.67 min
24-hour runoff Volume = 20,909 CF

2D. POST-DEVELOPMENT FLOWS- LANDSCAPED AREA (NODE 7 TO NODE
8)

10-year peak flows: Qo = 0.43 CFS

10-year time of concentration: Tcio= 5.00 min

24-hour runoff Volume = 436 CF

100-year peak flows: Qigo = 0.80 CFS
100-year time of concentration: Tcigo= 5.00 min
24-hour runoff Volume = 1,743 CF

DRAINAGE IMPACTS

e Pre-development: The site currently drains into Caliente Road Right of
Way, APN 3039-321-03, and west drainage wash. Tributary flows from
APN 3039-321-09 enter the project site as sheet flow, and they continue
through the site as sheet flow until they ultimately enter Caliente Road.

¢ Post-development: Area A will be directed to an underground detention
tank and drywells sized for water quality purposes. The full capacity of
that system is 47,923 cubic feet, which includes the 43,110 cubic feet
detention tank and 4,813 cubic feet from the drywell system.
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Post-development: Area B and Area C will drain to the proposed above
ground basins on the east side of the site. They provide a retention
volume of 2,827 cubic feet.

Post-development: Area D will drain into the Caliente Road Right of way.
Area E will drain to the drainage wash to the west. Flows from APN 3039-
321-09 will be directed around the proposed development via a proposed
concrete v-ditch along the project site’s south property line that will
direct flows through a proposed parkway drain to Caliente Road.

The pre-development and post-development flow volumes from the
project site tributary to the Caliente Road right of way are summarized in
the following table. Associated calculations can be found in the
appendix. The total onsite storage volume provided is 50,750 cubic feet.
As shown on the table, additional flows generated from the development
will be contained onsite.

Pre-development | Post-development Difference

10-year volume 60,984 cubic feet 111,514 cubic feet | 50,530 cubic feet

100-year volume | 187,744 cubic feet | 204,733 cubic feet | 16,989 cubic feet

Conclusion

The increased post-development flow volumes from the development area will
be contained within the proposed underground detention tank and above ground
basins. Therefore, there will be no increased flows leaving the site. If large back to back
storm occur before flows infiltrate, an overflow has been provided to direct flows to
Caliente Road. Additionally, pre-development flows entering the property to the north
(APN 3039-321-03) have been mitigated completely in the post-development condition
as a result of the development. Flows from APN 3039-321-09 will enter Caliente Road as
they have historically.

Prepared By:

Reviewed By:

Rob Lane, E.I.T. 157676 Patrick C. Flanagan, Jr., P.E.

RCE 86046 Exp 9/30/20

Page 6 0of 6



Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7

Figure 4.8

APPENDIX
PRE-DEVELOPMENT FLOW CALCULATIONS — 10-YEAR STORM
PRE-DEVELOPMENT FLOW CALCULATIONS — 100-YEAR STORM
POST-DEVELOPMENT FLOW CALCULATIONS — 10-YEAR STORM
POST-DEVELOPMENT FLOW CALCULATIONS — 100-YEAR STORM
PRE-DEVELOPMENT LOW LOSS — 10-YEAR STORM
PRE-DEVELOPMENT LOW LOSS — 100-YEAR STORM
POST-DEVELOPMENT LOW LOSS (AREA A) — 10-YEAR STORM
POST-DEVELOPMENT LOW LOSS (AREA A) — 100-YEAR STORM
POST-DEVELOPMENT LOW LOSS (AREA B & C) — 10-YEAR STORM
POST-DEVELOPMENT LOW LOSS (AREA B & C) — 100-YEAR STORM
POST-DEVELOPMENT LOW LOSS (AREA D) — 10-YEAR STORM
POST-DEVELOPMENT LOW LOSS (AREA D) — 100-YEAR STORM
PRE-DEVELOPMENT HYDROGRAPH — 10-YEAR STORM
PRE-DEVELOPMENT HYDROGRAPH — 100-YEAR STORM
POST-DEVELOPMENT HYDROGRAPH (AREA A) — 10-YEAR STORM

POST-DEVELOPMENT HYDROGRAPH (AREA A) — 100-YEAR STORM

POST-DEVELOPMENT HYDROGRAPH (AREA B & C) — 10-YEAR STORM

POST-DEVELOPMENT HYDROGRAPH (AREA B & C) — 100-YEAR STORM

POST-DEVELOPMENT HYDROGRAPH (AREA D) — 10-YEAR STORM

POST-DEVELOPMENT HYDROGRAPH (AREA D) — 100-YEAR STORM



Figure 5.1
Figure 6.1
Figure 6.2
Figure 7.1

Figure 7.2

DRYWELL DETAIL

NOAA ATLAS 14, VOLUME 6, VERSION 2 POINT PRECIPITATION
SOIL GROUP

PRE-DEVELOPMENT TRIBUTARY MAP

POST-DEVELOPMENT TRIBUTARY MAP



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

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 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

*hkkkkkkhkkhkkhkkkhkkkhkkhkkkxkkkrx DESCRIPTION OF STUDY hhkkhkkhkkhkhkkhkhkhkkrkkhkkkhhrhkkhk

* APN 3039-321-08 *
* PRE-DEVELOPMENT DRAINAGE STUDY *
* 10-YEAR STORM EVENT *

Khkhkhhkhdkhhkhdkkdkhdhhhdhhhkkhkhkkkkhkhkhkhhkhdhhkhhkdkhdhhhhhrhhokhkhhkhkhhkhkrhhhkdhhhhkk

FILE NAME: 173001PR.DAT
TIME/DATE OF STUDY: 14:08 07/27/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE{(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.816
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.360
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.8242

SLOPE OF INTENSITY DURATION CURVE = 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 (ET) (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

Figure 1.1
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<KKLK

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 903.00

ELEVATION DATA: UPSTREAM(FEET) = 90.20 DOWNSTREAM(FEET) = 72.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 17.440

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.957

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

NATURAL POOR COVER

"GRASS" B 9.84 0.42 1.000 78 17.44

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 13.65

TOTAL AREA(ACRES) = 9.84 PEAK FLOW RATE(CFS) = 13.65

hhkhkhhkhhkkhkhkhkhkhkhhhhhhhrhhkhhhhdhbhhrhkhkhkhkkhbhkhbhhhdhhbhkhkhkdkhkdhkhkhkhrhkkhkdkdkhkhkhkhhkhhkhkdhxhkrhhkk

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LL<L
>>USE TIME-OF-CONCENTRATION NOMOCGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 55.00
ELEVATION DATA: UPSTREAM (FEET) = 82.00 DOWNSTREAM (FEET) = 73.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 10 YEAR RAINFALL INTENSITY({INCH/HR) = 4.693
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
"GRASS" B 0.24 0.42 1.000 78 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF(CFS) = 0.92
TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) = 0.92

hhkhkhkdhkhkhhhhkhkhhhkhhkhkrrkhkrAhrhkdrhkhkhkhkhhkhkhkhkhhhkkhkhkddhkrrdrrhhhhhhkhhhhhhhhkdhhhhkhhhkhkkhk

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 386.00
ELEVATION DATA: UPSTREAM(FEET) = 98.00 DOWNSTREAM({FEET) = 89.40

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

Figure 1.1
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SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.168

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.518
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" B 2.83 0.42 1.000 78 12.17
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CFS) = 5.35
TOTAL AREA(ACRES) = 2.83 PEAK FLOW RATE(CFS) = 5.35
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.8 TC(MIN.) = 12.17
EFFECTIVE AREA (ACRES) = 2.83 AREA-AVERAGED Fm(INCH/HR)= 0.42
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE (CFS) = 5.35
END OF RATIONAL METHOD ANALYSIS
Figure 1.1
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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 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

hkhkkhkhkhkhkhhkhkrkxkrkhkkdhkhkhkhkkhhk DESCRIPTION QF STUDY khkhkhkhkhkhkhkhkhkhkrhkkkhhkdhhkhhhhk

* APN 3039-321-08 *
* PRE-DEVELOPMENT DRAINAGE STUDY *
* 100-YEAR STORM EVENT *

Ak k ko kAR IR AR ARAKIA I A IR IR AR AR Ik I R IAA IR AR Ah Ak h Ak hr kA dhkkdkdhkhkhhkhkkkhkhkhihhd

FILE NAME: 173001PR.DAT
TIME/DATE OF STUDY: 14:09 07/27/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

~=*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 0.816

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.360

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.3600

SLOPE OF INTENSITY DURATION CURVE = 0.7000

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S) !
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

Figure 1.2
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<KLKKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH(FEET) = 903.00
ELEVATION DATA: UPSTREAM(FEET) = 90.20 DOWNSTREAM(FEET) = 72.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 17.440

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.230

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

NATURAL POOR COVER

"GRASS" B 9.84 0.18 1.000 93 17.44

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 27.01

TOTAL AREA(ACRES) = 9.84 PEAK FLOW RATE(CFS) = 27.01

hhkkhkhkhkhkhkhkhhkhkhkdhhhddhhhdrrrdhhrrrrhrhhkhhbhhkhhrhkhkhhhkhkhhhdhhkhhhohkhhrkrdhohkkhhhhhhhk

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 55.00 .
ELEVATION DATA: UPSTREAM (FEET) = 82.00 DOWNSTREAM(FEET) = 73.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 7.744

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

NATURAL POOR COVER

"GRASS" B 0.24 ~0.18 1.000 93 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 1.63

TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) = 1.63

hhkhkhhhkhdhhkhhkhkhkh kA dh kAR AR AR A A R AT A A AR AR ARk hhkhkhdkAdhhdhhbhkhhkdhhohkdhkhhhkhdhkhhhkdhkhhkhhxk

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 386.00
ELEVATION DATA: UPSTREAM(FEET) = 98.00 DOWNSTREAM(FEET) = 89.40

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20

Figure 1.2
Page 2 of 3



SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.168

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.155
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.)
NATURAL POOR COVER
"GRASS" B 2.83 0.18 1.000 93 12.17
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CFS) = 10.12
TOTAL AREA(ACRES) = 2.83 PEAK FLOW RATE(CFS) = 10.12
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2.8 TC(MIN.) = 12.17
EFFECTIVE AREA(ACRES) = 2.83 AREA-AVERAGED Fm(INCH/HR)= 0.18
AREA-AVERAGED Fp(INCH/HR) = 0.18 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE (CFS) = 10.12
END OF RATIONAL METHOD ANALYSIS
Figure 1.2
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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 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

*hkkhkkkkhkkkhkkkkkkxkhkkkkkkdxkkx DESCRIPTION OF STUDY hhkkkhkhkhkhkhkhkkhhhhkhkhkkkhkkhkhkhhk

* APN 3039-321-08 *
* POST-DEVELOPMENT DRAINAGE STUDY *
* 10-YEAR STORM EVENT *

KKK AKIAKRKNKAAKRA KAk h Ak hhh bk kA Ak Ak A Ak Ak Ak Ak hkhhhkhkhhhkkkkkhkhdhhkhkhhkhkrhkrhkhhkkhkhhxhihx

FILE NAME: 173001PO.DAT
TIME/DATE OF STUDY: 09:55 07/28/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 0.816
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.360
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.8242

SLOPE OF INTENSITY DURATION CURVE = 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

Figure 2.1
Page 1of 4



AEKKK KA A A A A IR RAAARARAKRKAKR A KA AAA I A A A h AR AR AR TR h Rk hkhhkhkkhkhkdhkhkhkhkhhddkhkhrdkhhkhkhkhhxkd

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<LL

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1047.00

ELEVATION DATA: UPSTREAM(FEET) = 90.00 DOWNSTREAM(FEET) = 71.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.942

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.712

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

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Bp sSCS Tc

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

COMMERCIAL B 8.84 0.75 0.100 56 10.94

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 20.98

TOTAL AREA (ACRES) = 8.84 PEAK FLOW RATE (CFS) = 20.98

hhkkhkhkhkhkkdhhhkkhkhkhhkhhhhkkrhhhrkdhbhhhhkhhhhkhkhkrhkhrhrbhhhkhbhbrbdrbbohbdhbdbhkhbhkhkdhhhhhhkdhhhddkdk

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<LLKL

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 210.00

ELEVATION DATA: UPSTREAM(FEET) = 83.50 DOWNSTREAM(FEET) = 77.80

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.309

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 4.500

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

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 0.67 0.75 0.100 56 5.31

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 2.67

TOTAL AREA(ACRES) = 0.67 PEAK FLOW RATE(CFS) = 2.67

dhdkhkhkkhkhhkhkhhhhk bk hkhkhhhkkhkk kA Ak kA kA kA b bbb A bk hkhkkhkhkkkhkhkk ko hkkk kA kA Ak Ak hhkhkkk

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L<<

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 187.00

ELEVATION DATA: UPSTREAM (FEET) = 78.90 DOWNSTREAM(FEET) = 76.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.669
* 10 YEAR RAINFALL INTENSITY(INCH/HR) 4.298

Figure 2.1
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SUBAREA Tc AND 1LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.45 0.75 0.100 56 . 5.67
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 1.71
TOTAL AREA (ACRES) = 0.45 PEAK FLOW RATE(CFS) = 1.71

Kk Ak hkhkhkhkhhhhhhhhkhkdhk kA kA AXAAR Ak hhkhh kb hhhhhhhhhhhkdhhkhkhdkhkhkdhhhdrhkhhkkhkhhhdhhd

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLK

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 25.00

ELEVATION DATA: UPSTREAM(FEET) = 72.50 DOWNSTREAM (FEET) = 72.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 4.693

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.)

RESIDENTIAL

".4 DWELLING/ACRE" B 0.12 0.75 0.900 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.900

SUBAREA RUNOFF(CFS) = 0.43

TOTAL AREA(ACRES) = 0.12 PEAK FLOW RATE (CFS) = 0.43

AAE I AT A KA A A AT A AT AT A A Ak khkhkhkhkhhkdhhhkdhkdhhkhdbhdhhhhhhhkkdkhkhhkkkhkdrhhdhkdrrhhrhhkk

FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 896.00
ELEVATION DATA: UPSTREAM(FEET) = 98.00 DOWNSTREAM(FEET) = 89.40

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

SUBAREA ANALYSIS USED MINIMUM Tc{(MIN.) = 20.167

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.768

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

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

NATURAL POOR COVER

"BARREN" B 2.83 0.27 1.000 86 20.17

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 3.81

TOTAL AREA(ACRES) = 2.83 PEAK FLOW RATE(CFS) = 3.81

hhhhkhhh kA AR I A IR AR I AR A I A AR I A AT A AA A I A AT T A ATk kT kb kA h bk hkhkhhkhkhkrhhhdkhhhdhhi

Fig'ure 21
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 55.00
ELEVATION DATA: UPSTREAM(FEET) = 82.00 DOWNSTREAM(FEET) = 73.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 4.693

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" B 0.24 0.42 1.000 78 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 0.92

TOTAL AREA (ACRES) = 0.24 PEAK FLOW RATE(CFS) = 0.92

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.2 TC(MIN.) = 5.00

EFFECTIVE AREA(ACRES) = 0.24 AREA-AVERAGED Fm(INCH/HR)= 0.42
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 0.92

END OF RATIONAL METHOD ANALYSIS

Figure 2.1
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RATIONAL METHOD HYDROLOGY CCMPUTER 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 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 Fax: (909) 748-7776

hkkkhkhkhkhkhkhkhkhkrdkhkdhbrkrhhhkhhdhk DESCRIPTION OF STUDY dhhkhkhkhkhkhhkhkhkhkdkhdhkhddhkhhhhkrk

* APN 3039-321-08 *
* POST-DEVELOPMENT DRAINAGE STUDY *
* 100-YEAR STORM EVENT *

Fhkk kI I AARAKRAAA AR A I KA Ak kA hkhkkhhhhhkkhkhhkhhkhhhhhhddhhhhhhhkhhkhkhkrhkhkkhhkhhrhhk

FILE NAME: 173001PO.DAT
TIME/DATE OF STUDY: 09:54 07/28/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.816

100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.360

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.3600

SLOPE OF INTENSITY DURATION CURVE = 0.7000

*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) (ET) 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

Figure 2.2
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hhkdkhkhkhhkhhhkhhdhhhhhrkhrhkhhkhkdkrhbdhrbhkhbhkhkhrdhhhhrkkkrkkhhbhhkhkhhhhhkhkhkhdhhhhhkhdhdk

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<K<K<LKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 1047.00

ELEVATION DATA: UPSTREAM(FEET) = 90.00 DOWNSTREAM(FEET) = 71.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.942

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.476

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.)

COMMERCIAL B 8.84 0.42 0.100 76 10.94

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 35.27

TOTAL AREA({ACRES) = 8.84 PEAK FLOW RATE(CFS) = 35.27

hhkhkhkhkhhkhhhkhkhkhkhhkhhkhdhhhhdhhdhhhhhkrhkdhhrhkrrhkhhhhhohhhkhkdkhkrhdhhkhdkhrhhdhrbdbrhohrhbbhkrhhhk

FLOW PROCESS FROM NODE 3.00 TO NODE 4,00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<KL<LK

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

INITIAL SUBAREA FLOW-LENGTH({FEET) = 210.00

ELEVATION DATA: UPSTREAM(FEET) = 83.50 DOWNSTREAM(FEET) = 77.80

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.309

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 7.425

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.)

COMMERCIAL B 0.67 0.42 0.100 76 5.31

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.45

TOTAL AREA(ACRES) = 0.67 PEAK FLOW RATE(CFS) = 4.45

hhkkhkkhhkhkhhkhkhhkhhhdhhkhhhhhhhhhhbhbhkhkhkdhbhhhkhbhhhbhkhdhbhohkhrkdkhhhkhkhbhbhhkhhdkhkhhkhkrhbhdkhkhkdhhkhhkdkdkk

FLOW PRCCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 187.00

ELEVATION DATA: UPSTREAM(FEET) = 78.90 DOWNSTREAM(FEET) = 76.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**(,20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.669
* 100 YEAR RAINFALL INTENSITY{(INCH/HR) = 7.092

Figure 2.2
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SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Bp SCsS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.45 0.42 0.100 76 5.67
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF(CFS) = 2.86
TOTAL AREA(ACRES) = 0.45 PERK FLOW RATE (CFS) = 2.86

dhkkhkhkhkhkhkhhkhkkkhkhkhkhhhdkhhhhkhkhhkhkhkhkhkhkhhkhkhkhkrhhkhkhrhkhrhhkhkkhkhrhhhhhhhhrkhhhkhkhkhhhhhkhhikx

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<LKLK
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 25.00
ELEVATION DATA: UPSTREAM(FEET) = 72.50 DOWNSTREAM(FEET) = 72.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 7.744

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" B 0.12 0.42 0.900 76 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.900

SUBAREA RUNOFF (CFS) = 0.80

TOTAL AREA(ACRES) = 0.12 PEAK FLOW RATE (CFS) = 0.80

R L R R R L f E E R R R L R E R R R R R R IS T

FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 896.00
ELEVATION DATA: UPSTREAM(FEET) = 98.00 DOWNSTREAM(FEET) = 89.40

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 20.167

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.917

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.)

NATURAL POOR COVER

"BARREN" B 2.83 0.11 1.000 97 20.17

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.11

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 7.16

TOTAL AREA (ACRES) = 2.83 PEAK FLOW RATE{CFS) = 7.16
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Figure 2.2
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 55.00
ELEVATION DATA: UPSTREAM(FEET) = 82.00 DOWNSTREAM(FEET) = 73.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 7.744

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.)

NATURAL POOR COVER

"GRASS" B 0.24 0.18 1.000 93 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.63

TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) = 1.63

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.2 TC(MIN.) = 5.00

EFFECTIVE AREA(ACRES) = 0.24 AREA-AVERAGED Fm(INCH/HR)= 0.18
AREA-AVERAGED Fp(INCH/HR) = 0.18 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 1.63

END OF RATIONAL METHOD ANALYSIS

Figure 2.2
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****************************************************************************

NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS
(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

hhkhhhhkdhhhhhkkkkkhhhhrhhhhhdhhhhkhhkhkkkhhhhhhhhhhhdhhhhkdhkhkkhkrhkhhhkhkdhhdrhhhhkk

Problem Descriptions:
APN 3039-321-08
PRE-DEVELOPMENT LOW LOSS
10-YEAR, 24 HOUR STORM EVENT

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

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 3.89 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 9.84 100.00 78. 0.416 0.463
TOTAL AREA (Acres) = 9.84
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.416

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.537

Figure 3.1
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSCCIATES, INC.
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Problem Descriptions:
APN 3039-321-08
PRE-DEVELOPMENT LOW LOSS
100-YEAR, 24-HOUR STORM EVENT
*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 6.66 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 9.84 100.00 78. (AMC II) 0.180 0.876
TOTAL AREA (Acres) = 9.84
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.180

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.124

Figure 3.2
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

Ik kkkkdhhkhkrhhhhkdhkrkhkhkhkhdhkhhkhhhhkkhkhhkhhhdhhhhkrhhhhdbhhkhkrhrhdbhhhhkhkhdhhdhkkrxhhdhhkdx

Problem Descriptions:

APN 3039-321-08

PCST-DEVELOPMENT LOW LOSS (AREA A)
10-YEAR, 24-HOUR STORM EVENT

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

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 3.89 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE {(Acres) PERVIQUS AREA NUMBER Fp(in./hr.) YIELD
1 8.35 0.00 98. 0.000 0.940
2 0.49 100.00 56. 0.748 0.136
TOTAL AREA (Acres) = 8.84
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.041

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.105

Figure 3.3
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE

(Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES,

1461 FORD STREET, SUITE 105
REDLANDS, CA 92373

PHONE: (909) 748-7777 FAX: (909) 748-7776

INC.

khkhkhkhkhkkkhhhhhkhkhhhhhhhhkrhhkhhdhhhkhhhdhdrhhhhhhkhhkhkhkhdhhhhhkhhhkhhkhhhhkdrrrhhhrdhhhkhk

Problem Descriptions:
APN 3039-321-08

POST-DEVELOPMENT LOW LOSS
100-YEAR,

(AREA A)
24-HOUR STORM EVENT

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

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 6.66 (inches)

SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 8.35 0.00 98. (AMC II) 0.000 0.964
2 0.49 100.00 56. (AMC II) 0.423 0.594
TOTAL AREA (Acres) = 8.84
AREA-AVERAGED LOSS RATE, fm (in./hr.) = 0.023

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.056

Figure 3.4
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 3039-321-08
POST-DEVELOPMENT LOW LOSS (AREA B & C)
10-YEAR, 24-HOUR STORM EVENT
*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 3.89 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.36 100.00 56. 0.748 0.136
2 0.76 0.00 °8. 0.000 0.940
TOTAL AREA (Acres) = 1.12
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.240

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.319

Figure 3.5
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

Ak hkhhhk Ak krhhhkhhdhkrdrhhkrhdkhkhhkrdkhrhkhkhhhkddhhdrdrrhdkhhhhkhkrhhkkhkhdhrhhhdhhdhrxkh

Problem Descriptions:

APN 3039-321-08

POST-DEVELOPMENT LOW LOSS (AREA B & C)
100-YEAR, 24-HOUR STORM EVENT

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

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 6.66 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp (in./hr.) YIELD
1 0.36 100.00 56. (AMC II) 0.423 0.594
2 0.76 0.00 98. (AMC II) 0.000 0.964
TOTAL AREA (Acres) = 1.12
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.136

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.155

Figure 3.6
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:

APN 3039-321-08

POST-DEVELOPMENT LOW LOSS (AREA D)
10-YEAR, 24-HOUR STORM EVENT

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

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 3.89 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 0.12 100.00 56. 0.748 0.136
TOTAL AREA (Acres) = 0.12
AREA-AVERAGED LOSS RATE, Fm {({in./hr.) = 0.748

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.864

Figure 3.7
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
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Problem Descriptions:
APN 3039-321-08
POST-DEVELOPMENT LOW LOSS (AREA D)
100-YEAR, 24-HOUR STORM EVENT
**% NON-HOMOGENEQUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 6.66 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp (in./hr.) YIELD
1 0.12 100.00 56. (AMC II) 0.423 0.594
TOTAL AREA (Acres) = 0.12
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.423

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.406

Figure 3.8
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Bnalysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776
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Problem Descriptions:
APN 3039-321-08
PRE-DEVELOPMENT HYDRO
10-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 9.84
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.416
LOW LOSS FRACTION = 0.537

TIME OF CONCENTRATION(MIN.) = 17.44

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 10

5-MINUTE POINT RAINFALL VALUE(INCHES) = 0.22
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.57
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.82
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.38
6-HOUR POINT RAINFALL VALUE(INCHES) = 1.96
24-HOUR POINT RAINFALL VALUE (INCHES) = 3.89
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.40
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 1.79

hhkhkhkhkhkhkhkhhhddhhhkhhkhkhkhhk kb hkhkdhdhddhhhkhhhkhhhhkhkhkhhhhhdh kA rkhkhkhdhk kA A Ak Ak Ak hhkkkkkkkk

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)

0.01 0.0000 0.00 Q

0.30 0.0040 0.33 .Q

0.59 0.0119 0.33 .0

0.89 0.0199 0.33 .¢Q

1.18 0.0280 0.34 .Q

1.47 0.0362 0.34 .Q

1.76 0.0445 0.35 .Q

Figure 4.1
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18.03 1.1692 0.72 . Q
18.33 1.1856 0.65 . Q
18.62 1.2007 0.61 . Q
18.91 1.2149 0.57 . Q
19.20 1.2283 0.54 . Q
19.49 1.2411 0.52 . Q
19.78 1.2533 0.50 .0
20.07 1.2650 0.48 .Q
20.36 1.2762 0.46 .Q
20.65 1.2871 0.44 .Q .
20.94 1.2976 0.43 .Q
21.23 1.3077 0.42 .Q
21.52 1.3176 0.41 .Q
21.81 1.3272 0.39 .Q
22.10 1.3366 0.38 .Q
22.39 1.3457 0.38 .Q
22.69 1.3546 0.37 .9Q
22.98 1.3633 0.36 .Q
23.27 1.3719 0.35 .Q
23.56 1.3802 0.34 .0
23.85 1.3884 0.34 .Q
24.14 1.3964 0.33 .Q
24.43 1.4004 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% 1447.5

10% 191.8

20% 52.3

30% 17.4

40% 17.4

50% 17.4

60% 17.4

70% 17.4

80% 17.4

90% 17.4

Figure 4.1
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Ver. 23.0 Release Date: 07/01/2016 License ID 1533
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Akhkkhkkkhkhhkhhrhhdrhkhhhkhhkrkhh o hkhkkhhkrhhrhrhhkhhkhhhdhhhdhkkkhkhhkdhkhhrhkdhhhrdrhkdhhk

Problem Descriptions:
APN 3039-321-08
PRE-DEVELOPMENT HYDRO
100-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 9.84

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.180

LOW LOSS FRACTION = 0.124

TIME OF CONCENTRATION(MIN.) = 17.44

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) = 0.36
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.95
1-HOUR POINT RAINFALL VALUE (INCHES) = 1.36
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.29
6-HOUR POINT RAINFALL VALUE (INCHES) = 3.25
24-HOUR POINT RAINFALL VALUE (INCHES) = 6.66
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 4,31
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 1.15
IR EE R R R R R R R R R R RS R R R R R R R R R R R R R SRR SRS RS S SRS R RS ES SRR RS SRS R RS E R LR R SR EEEEES
TIME VOLUME Q 0. 7.5 15.0 22.5 30.0
(HOURS) (AF) (CFS)
0.01 0.0000 0.00 Q@
0.30 0.0134 1.12 o]
0.59 0.0404 1.13 Q
0.89 0.0675 1.13 Q
1.18 0.0950 1.15 Q
1.47 0.1226 1.16 0
1.76 0.1506 1.17 Q
Figure 4.2
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18.03 3.5371 2.24 . Q .
18.33 3.5896 2.13 . Q

18.62 3.6393 2.00 . @

18.91 3.6861 1.89 . Q

19.20 3.7304 1.80 . Q

19.49 3.7728 1.72 . Q

19.78 3.8133 1.65 . Q

20.07 3.8522 1.59 . Q

20.36 3.8898 1.54 . Q

20.65 3.9260 1.49 .¢Q

20.94 3.9612 1.44 .Q

21.23 3.9953 1.40 .Q

21.52 4.0284 1.36 .Q

21.81 4.0607 1.33 .¢Q .
22.10 4.0922 1.29 .¢Q .

22.39 4.1229 1.26 .Q .
22.69 4.1530 1.24 .Q .

22.98 4.1824 1.21 .Q

23.27 4.2112 1.19 .Q

23.56 4.239%4 1.16 .Q

23.85 4.2671 1.14 .Q

24.14 4.2943 1.12 .Q

24.43 4.3077 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% 1447.5

10% 418.6

20% 87.2

30% 52.3

40% 34.9

50% 17.4

60% 17.4

70% 17.4

80% 17.4

90% 17.4

Figure 4.2
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

KAk A I hhhkdk Ak hkkhkhhkdkhkhkhhhkhkk kA khhkhkkhkhkhhdhhhhbhhkhhhhhhhhkhkhkhdhhdhhkrhkhkdhkhhrrhdrdhdx

Problem Descriptions:
APN 3039-321-08
POST-DEVELOPMENT HYDRO (AREA A)
10-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 8.84
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.041
LOW LOSS FRACTION = 0.105

TIME OF CONCENTRATION (MIN.) = 10.94

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 10

S5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.22
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.57
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.82
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.38
6-HOUR POINT RAINFALL VALUE (INCHES) = 1.96
24-HOUR POINT RAINFALL VALUE (INCHES) = 3.89
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 2.32

TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

|
o
(&)
'S

FThhk A hA AR I A IR AA AR A A A AR A A A AR A AR ARk ko kb dhkhk kb hkhhkhkhhkdhhhdhkhhkhkhhhr kb hdkk

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0
(HOURS) (AF) (CF'S)
0.14 0.0032 0.57 Q .
0.32 0.0119 0.57 Q
0.50 0.0205 0.58 Q
0.68 0.0293 0.58 Q
0.87 0.0380 0.58 Q
Figure 4.3
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20.38 2.1158 0.79 Q
20.56 2.1275 0.77 Q
20.74 2.1391 0.76 Q .
20.92 2.1503 0.74 Q
21.11 2.1614 0.73 Q
21.29 2.1723 0.71 Q
21.47 2.1829 0.70 Q
21.65 2.1934 0.69 Q
21.83 2.2037 0.68 Q
22.02 2.2138 0.67 Q
22.20 2.2238 0.66 Q
22.38 2.2337 0.65 Q
22.56 2.2434 0.64 Q
22.75 2.2529 0.63 Q
22.93 2.2623 0.62 Q
23.11 2.2716 0.61 Q
23.29 2.2808 0.60 Q
23.48 2.2898 0.60 Q
23.66 2.2988 0.59 Q .
23.84 2.3076 0.58 Q
24.02 2.3163 0.58 Q
24.20 2.3206 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% 1444.1

10% 251.6

20% 65.6

30% 32.8

40% 21.9

50% 10.9

60% 10.9

70% 10.9

80% 10.9

90% 10.9

Figure 4.3
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Ak khkhhkhkkkhkhhhkhhhhkhhhhrhhdhhkhdhdhkhhdhkdkrhhhkhkhdhhhhkhrhhhkrhdhkdhdhrdhdrddrhkdkkk

SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

Ak kkhhkdh bk hkhkkhkhkhhkhdkhkddhhhh kA hh ok khkhhdkhhkhkdhkrdhhhhrhkhhkdhbdhkhkhkdkrhdkrhdhsk

Problem Descriptions:

APN 3039-321-08

POST-DEVELOPMNET HYDRO (AREA A)
100-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 8.84

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.023

LOW LOSS FRACTION = 0.056

TIME OF CONCENTRATION (MIN.) = 10.94

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) = 0.36
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.95
1-HOUR POINT RAINFALL VALUE (INCHES) = 1.36
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.29
6—-HOUR POINT RAINFALL VALUE (INCHES) = 3.25
24-HOUR POINT RAINFALL VALUE (INCHES) = 6.66
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 4.18

!
o
~
w

TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

khkhkkhkhkdkhkhkhhkhhkhdhhkhkdhhkhhddhdbhdhhbhhdbhkdhhhkhhhkhhhhhdhkhdhdhhdhhhkrdhhhdhhrhhkhhkhkhkdkrkhkdhxx

TIME VOLUME Q 0. 7.5 15.0 22.5 30.0
(HOURS) (AF) (CFS)

0.14 0.0061 1.08 Q

0.32 0.0224 1.08 Q .
0.50 0.0388 1.09 Q

0.68 0.0553 1.10 0

0.87 0.0718 1.10 0

1.05 0.0885 1.11 Q

1.23 0.1053 1.12 Q

Figure 4.4
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21.47 3.9183 1.31 .Q
21.65 3.9380 1.29 .Q
21.83 3.9573 1.27 .Q
22.02 3.9763 1.25 .Q
22.20 3.9951 1.23 .Q
22.38 4.0135 1.22 .Q
22.56 4.0317 1.20 .Q .
22.75 4.0497 1.18 .Q
22.93 4.0674 1.17 .Q
23.11 4.0849 1.15 .Q
23.29 4.1022 1.14 .Q
23.48 4.1193 1.13 .Q
23.66 4.1361 1.11 .9
23.84 4.1528 1.10 .Q
24.02 4.1693 1.09 .Q
24.20 4.1775 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% 1444.1

10% 262.6

20% 65.6

30% 32.8

40% 21.9

50% 10.9

60% 10.9

70% 10.9

80% 10.9

90% 10.9

Figure 4.4
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

hkhkkhkkkhkhhkhhkhkhkhkhhhkhkhkhhAhhkhhhkhdhhhdhhdhhddhhhhhhkhrohhhkhkhhkhkahhkhdrhdhddhhdrdhhhkrhdhdhkhbrrrhhkx

Problem Descriptions:

APN 3039-321-08

POST-DEVELOPMENT HYDRO (AREA B & C)
10-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 1.12
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.240
LOW LOSS FRACTION = 0.319

TIME OF CONCENTRATION(MIN.) = 5.67

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

RETURN FREQUENCY (YEARS) = 10
5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.22
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.57
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.82
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.38
6—-HOUR POINT RAINFALL VALUE (INCHES) = 1.96
24-HOUR POINT RAINFALL VALUE (INCHES) = 3.89
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.23
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.14
****************************************************************************
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
{HOURS) (AF) (CFS)
0.03 0.0000 0.00 @
0.12 0.0002 0.06 OQ
0.22 0.0006 0.06 Q
0.31 0.0011 0.06 Q
0.41 0.0015 0.06 Q
0.50 0.0019 0.06 Q
0.60 0.0024 0.06 Q
Figure 4.5
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11.09 0.0644 0.10 Q
11.18 0.0652 0.10 Q
11.27 0.0660 0.10 Q
11.37 0.0668 0.10 Q@
11.46 0.0676 0.10 Q
11.56 0.0684 0.10 Q@
11.65 0.0692 0.11 9Q
11.75 0.0700 0.11 Q
11.84 0.0709 0.11 Q
11.94 0.0717 0.11 Q
12.03 0.0726 0.11 Q
12.13 0.0734 0.11 ©Q
12.22 0.0743 0.12 0
12.31 0.0752 0.12 9Q
12.41 0.0762 0.12 ¢
12.50 0.0771 0.12 Q
12.60 0.0780 0.12 Q
12.69 0.0790 0.12 ¢
12.79 0.0800 0.12 Q
12.88 0.0810 0.13 @
12.98 0.0819 0.13 Q
13.07 0.0830 0.13 Q
13.16 0.0840 0.13 0
13.26 0.0850 0.14 9
13.35 0.0861 0.14 0
13.45 0.0872 0.14 0
13.54 0.0883 0.14 @
13.64 0.0894 0.15 Q
13.73 0.0905 0.15 Q
13.83 0.0917 0.15 9Q
13.92 0.0929 0.15 Q
14.02 0.0941 0.16 Q
14.11 0.0953 0.15 Q
14.20 0.0965 0.16 Q
14.30 0.0978 0.16 Q
14.39 0.0991 0.17 Q
14.49 0.1004 0.17 Q
14.58 0.1017 0.18 Q
14.68 0.1031 0.18 0 .
14.77 0.1046 0.19 Q@
14.87 0.1061 0.19 Q
14.96 0.1076 0.21 Q
15.05 0.1093 0.21 Q
15.15 0.1110 0.23 Q
15.24 0.1128 0.24 9
15.34 0.1147 0.26 .Q
15.43 0.1168 0.28 .Q
15.53 0.1192 0.32 .Q
15.62 0.1218 0.34 .9Q
15.72 0.1247 0.40 .Q
15.81 0.1280 0.45 .Q
15.91 0.1323 0.63 . Q
16.00 0.1382 0.88 . Q .
16.09 0.1504 2.25 . Q .
16.19 0.1611 0.51 . Q

Figure 4.5
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21.48 0.2132 0.07 Q
21.58 0.2137 0.07 0@
21.67 0.2142 0.07 Q
21.76 0.2148 0.07 Q
21.86 0.2153 0.06 Q
21.95 0.2158 0.06 Q
22.05 0.2163 0.06 Q
22.14 0.2168 0.06 Q .
22.24 0.2173 0.06 Q .
22.33 0.2177 0.06 Q
22.43 0.2182 0.06 Q
22.52 0.2187 0.06 Q
22.61 0.2192 0.06 Q
22.71 0.2197 0.06 Q
22.80 0.2201 0.06 Q
22.90 0.2206 0.06 ©Q
22.99 0.2211 0.06 O
23.09 0.2215 0.06 Q
23.18 0.2220 0.06 Q
23.28 0.2224 0.06 Q
23.37 0.2229 0.06 Q
23.47 0.2233 0.06 Q
23.56 0.2238 0.06 Q
23.65 0.2242 0.06 Q
23.75 0.2247 0.06 0Q
23.84 0.2251 0.06 Q
23.94 0.2255 0.06 0Q
24.03 0.2260 0.06 Q
24.13 0.2262 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% 1440.2

10% 85.1

20% 28.4

30% 11.3

40% 5.7

50% 5.7

60% 5.7

70% 5.7

80% 5.7

90% 5.7

Figure 4.5
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

AhkhkhkhhkrkrkAk kA hhhhkdhkhkrrhkbkhkhkrkkhdbhhdhkrhhrhdhhbhdhhkhhddhhhkhkhkhhhkhkhkhkdrhhdhhhdhhhhddt

Problem Descriptions:

APN 3039-321-08

POST-DEVELOPMENT HYDRO (AREA B & C)
100-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 1.12
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.136
LOW LOSS FRACTION = 0.155

TIME OF CONCENTRATION (MIN.) = 5.67

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) = 0.36
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.95
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.36
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.29
6~-HOUR POINT RAINFALL VALUE (INCHES) = 3.25
24-HOUR POINT RAINFALL VALUE (INCHES) = 6.66
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.48
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.15
IS A RS A S SRS EEE SR RS E RS LSRR SRR EEEE RS EE RS EE S E RS LR R R RS EEELEEE LR RS RS R ER LS AL RN R
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.03 0.0000 0.00 Q
0.12 0.0005 0.12 ¢
0.22 0.0014 0.12 @ .
0.31 0.0024 0.12 ¢Q
0.41 0.0034 0.12 ¢Q
0.50 0.0043 0.12 ¢
0.60 0.0053 0.12 ¢
Figure 4.6
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21.48 0.4468 0.15 Q

21.58 0.4479 0.15 Q

21.67 0.44091 0.15 Q

21.76 0.4502 0.14 Q

21.86 0.4513 0.14 0

21.95 0.4524 0.14 Q

22.05 0.4535 0.14 Q

22.14 0.4546 0.14 Q

22.24 0.4557 0.14 Q .
22.33 0.4568 0.14 Q

22.43 0.4579 0.14 Q

22.52 0.4589 0.14 Q

22.61 0.4600 0.13 0

22.71 0.4610 0.13 Q

22.80 0.4621 0.13 Q

22.90 0.4631 0.13 Q

22.99 0.4642 0.13 Q

23.09 0.4652 0.13 0 .
23.18 0.4662 0.13 Q

23.28 0.4672 0.13 Q

23.37 0.4682 0.13 Q

23.47 0.4692 0.13 Q

23.56 0.4702 0.13 Q

23.65 0.4712 0.13 Q@

23.75 0.4721 0.12 Q

23.84 0.4731 0.12 Q

23.94 0.4741 0.12 Q

24.03 0.4750 0.12 Q .
24.13 0.4755 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% 1440.2

10% 107.7

20% 34.0

30% 17.0

40% 11.3

50% 5.7

60% 5.7

70% 5.7

80% 5.7

90% 5.7

Figure 4.6
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

khkhkhhhkhkhkhkhhhhhkhkhkhhkhhkhhkhkhkhkhkhhkhkhdhhkhhkhkdhhkdhhhhhhdhhkhhhhhkhhhkhhhhhkrhkhkdkhkhrdkhkhkhbhhhidx

Problem Descriptions:
APN 3039-321-08
POST-DEVELOPMENT HYDRO (AREA D)
10-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.12
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.748
LOW LOSS FRACTION = 0.864

TIME OF CONCENTRATION{MIN.) = 5.00

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 10

5-MINUTE POINT RAINFALL VALUE (INCHES) 0.22
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.57
1-HOUR POINT RAINFALL VALUE (INCHES) = 0.82
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.38
6—-HOUR POINT RAINFALL VALUE (INCHES) = 1.96
24-HOUR POINT RAINFALL VALUE (INCHES) = 3.89
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.01
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.03
IEE AR SRS S S S EER R R RS R R R R R R R R R R R R R R R R R R R R I I IR U I T I R Y
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.08 0.0000 0.00 Q
0.17 0.0000 0.00 ¢
0.25 0.0000 0.00 Q
0.33 0.0000 0.00 Q@
0.42 0.0000 0.00 0
0.50 0.0000 0.00 9
0.58 0.0001 0.00 9
Figure 4.7
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23.58 0.0060 0.00 Q
23.67 0.0060 0.00 Q
23.75 0.0061 0.00 Q
23.83 0.0061 0.00 Q
23.92 0.0061 0.00 Q
24.00 0.0061 0.00 Q
24.08 0.0061 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% 1440.0

10% 10.0

20% 10.0

30% 5.0

40% 5.0

50% 5.0

60% 5.0

70% 5.0

80% 5.0

90% 5.0
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1533

Analysis prepared by:

THATCHER ENGINEERING & ASSOCIATES, INC.
1461 FORD STREET, SUITE 105
REDLANDS, CA 92373
PHONE: (909) 748-7777 FAX: (909) 748-7776

Ahkkkkhkhkhkhkhkhkhkdhhhkhhhhhkhrhkhkdhhkhkhhhbhdhhhdrhhkhhkhhkhkhhkhkhkhkkdkdhhhhrhdhhhbhhhhdhhhkhdhkhtk

Problem Descriptions:
APN 3039-321-08
POST-DEVELOPMENT HYDRO (AREA D)
100-YEAR, 24-HOUR STORM EVENT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 0.12

SOIL-LOSS RATE, Fm, (INCH/HR) 0.423

LOW LOSS FRACTION = 0.406

TIME OF CONCENTRATION (MIN.) = 5.00

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) = 0.36
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.95
1-HOUR POINT RAINFALL VALUE (INCHES) = 1.36
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.29
6-HOUR POINT RAINFALL VALUE (INCHES) = 3.25
24-HOUR POINT RAINFALL VALUE (INCHES) = 6.66
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.04

TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

]
o
o
w

IEA S A R L E RS AR SRR RS SRS SERSERS R s R s R EXE R R R R AR SRR R R SRR RS R R R R R R R R R

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.08 0.0000 0.01 Q
0.17 0.0001 0.01 Q
0.25 0.0002 0.01 0
0.33 0.0002 0.01 Q
0.42 0.0003 0.01 ¢
0.50 0.0004 0.01 ¢ .
0.58 0.0004 0.01 Q
Figure 4.8
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23.58 0.0365 0.01 Q
23.67 0.0366 0.01 Q
23.75 0.0366 0.01 Q
23.83 0.0367 0.01 Q
23.92 0.0368 0.01 Q
24.00 0.0368 0.01 9
24.08 0.0369 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% 1440.0

10% 60.0

20% 20.0

30% 10.0

40% 5.0

50% 5.0

60% 5.0

70% 5.0

80% 5.0

90% 5.0

Figure 4.8
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MANHOLE CONE - MODIFIED FLAT BOTTOM.

BOLTED RING & GRATE/COVER - DIAMETER & TYPE AS SHOWN. CLEAN CAST IRON WITH WORDING
"STORM WATER ONLY" IN RAISED LETTERS. BOLTED IN 2 LOCATIONS AND SECURED TO CONE WITH
MORTAR. RIM ELEVATICN 0.02' OF PLANS.

STABILIZED BACKFILL - TWO-SACK SLURRY MIX.

PRE-CAST LINER - 4000 PS| CONCRETE 48" ID. X 54" OD. CENTER IN HOLE AND ALIGN SECTIONS TO
MAXIMIZE BEARING SURFACE.

INLET PIPE (BY OTHERS). SEE SEPARATE PLAN FOR INVERT ELEVATIONS.
GRADED BASIN OR PAVING (BY OTHERS).
COMPACTED BASE MATERIAL, IF REQUIRED (BY OTHERS).

FREEBOARD DEPTH VARIES WITH INLET PIPE ELEVATION. INCREASE PRIMARY AND SECONDARY
CHAMBER DEPTHS AS NEEDED TO MAINTAIN ALL INLET PIPE ELEVATIONS ABOVE RISER PIPE.

NON-WOVEN GEOTEXTILE SLEEVE - MIRAF! 140 NL. MIN. 6 FT @. HELD APPROX. 10 FEET OFF THE
BOTTOM OF EXCAVATION.

PUREFLO® DEBRIS SHIELD - ROLLED 16 GA. STEEL X 24" LENGTH WITH VENTED ANTI-SIPHON AND
INTERNAL 0.265" MAX. SWO FLATTENED EXPANDED STEEL SCREEN X 12" LENGTH. FUSION BONDED
EPOXY COATED.

MIN. 6' @ DRILLED SHAFT.

RISER PIPE - SCH. 40 PVC MATED TO DRAINAGE PIPE AT BASE SEAL.

DRAINAGE PIPE - ADS HIGHWAY GRADE OR SCH. 40 PVC WITH TRI-A COUPLER. SUSPEND PIPE
DURING BACKFILL OPERATIONS. DIAMETER AS NOTED.

ROCK - WASHED, SIZED BETWEEN 3/8" AND 1-1/2".

FLOFAST® DRAINAGE SCREEN - SCH. 40 PVC 0.120" SLOTTED WELL SCREEN WITH 32 SLOTS PER
ROW/FT. WITH TRI-B COUPLER. OVERALL LENGTH VARIES, UP TO 120" WITH TRI-B COUPLER.

ABSORBENT - HYDROPHOBIC PETROCHEMICAL SPONGE. MIN. 128 OZ. CAPACITY. TYPICAL, 2 PER
CHAMBER.

FABRIC SEAL - U.V. RESISTANT GEOTEXTILE - TO BE REMOVED BY CUSTOMER AT PROJECT
COMPLETION. GRATED ONLY.

MIN. 6’ @ DRILLED SHAFT.
BASE SEAL - CONCRETE SLURRY.
6 PERFORATIONS MINIMUM PER FOOT, 2 ROWS MINIMUM.

NOT USED.

. INTAKE SCREEN - 4" @ SCH. 40 PVC 0.120" MODIFIED SLOTTED WELL SCREEN WITH 32 SLOTS PER

ROW/FT, 48" OVERALL LENGTH WITH TRI-C END CAP.
VENTED ANTI-SIPHON INTAKE WITH FLOW REGULATOR.

CONNECTOR PIPE - 4" @ SCH. 40 PVC,

Manufactured and Installed by %7' r
&
TORRENT

RESOURCES
An evolution of McGuckin Drilling
www.torrentresources.com
CALIFORNIA 909-829-0740
ARIZONA 602-268-0785




712712020 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Hesperia, California, USA*
Latitude: 34.4094°, Longitude: -117.4047°
Elevation: 3681.9 ft**

* source: ESRI Maps .
** source: USGS Tt orC
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POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Paviovic, 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 | PF_graphical | Maps_&_aerials

PF tabular

L PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)? I

) Average recurrence interval (years) |
Duration 5 y 1
1 || 2 [ 5 | 10 [ 25 | s0 || 100 | 200 | 500 1000
S.min 0.091 0.128 0.177 0.218 0.274 0.318 0.364 0.411 0.477 0.529
(0.075-0.111) |{(0.106-0.156){(0.146-0.217){{(0.178-0.269) |(0.217-0.350) {{{0.247-0.415) ||(0.275-0.486) {(0.302-0.565) | |(0.336-0.684) | |{(0.360-0.785)
10-min 0.130 0.183 0.254 0313 || 0393 0.456 0.521 0.589 0.683 0.758
(0.108-0.159) |1(0.152-0.224){1(0.210-0.311) 11(0.256-0.386) |/(0.311-0.502) }|(0.353-0.595) ||(0.394-0.697) |(0.433-0.810) |(0.482-0.980) || (0.516-1.13)
15-min 0.157 0.222 0.307 0.378 || 0476 0.552 0.631 - 0.713 0.827 0.916
(0.130-0.192)|{(0.183-0.271) }(0.253-0.377) |(0.309-0.467) ||(0.376-0.607} ||(0.427-0.720) |(0.476-0.843) ||{0.524-0,980) || (0.582-1.19) || (0.624-1.36)
30-min 0.237 0.334 0.463 0.569 0.716 0.831 0.949 1.07 1.24 1.38
(0.196-0.289) |{(0.276-0.408)|(0.382-0.567)|1(0.465-0.703) /(0.566-0.914) | {0.643-1.08) || (0.717-1.27) || (0.788-1.48) || (0.877-1.78) || (0.939-2.05)
60-min 0.339 0.478 ! 0.663 0.816 1.03 1.19 1.36 1.54 1.78 1.98
(0.281-0.414) 1(0.396-0.584) ||(0.547-0.812) | (0.667-1.01) {§ (0.812-1.31) || (0.922-1.55) | (1.03-1.82) | (1.13-2.12) || (1.26-2.56) || (1.35-2.94)
2.hr 0.504 0.683 0.923 1.13 1.41 1.63 1.86 21 2.45 273
(0.417-0.615)1{(0.565-0.834) |} (0.762-1.13) || (0.920-1.39) || (1.11-1.80) | (1.26-2.13) || (1.41-2.49) || (1.55-2.90) || (1.73-3.52) || (1.86-4.05)
3-hr 0.636 0.850 1.14 1.38 1.73 2.00 2.29 2.59 3.03 3.37
(0.527-0.776) || (0.703-1.04) || {0.940-1.40) || (1.13-1.71) || (1.37-2.21) || (1.55-2.61) || (1.73-3.06) || (1.91-3.57) || (2.13-4.34) || (2.30-5.01)
6-hr 0.916 1.21 1.62 1.96 i 2.44 2.84 3.25 3.69 433 4.85
(0.758-1.12) || (1.00-1.48) || (1.33-1.98) || (1.60-2.42) || (1.93-3.12) || (2.20-3.70) || (2.46-4.34) || (2.71-5.08) || (3.05-6.21) || (3.30-7.19)
12-hr 1.21 1.64 2.22 2.7 3.41 3.97 4.56 5.19 6.10 6.84
(1.00-1.48) || (1.36-2.00) || (1.83-2.72) || (2.22-3.35) || (2.69-4.35) || (3.07-5.17) || (3.44-6.09) || (3.81-7.14) || (4.30-8.74) || (4.65-10.1)
24-hr 1.64 2.28 3.16 3.89 4.93 5.77 6.66 7.60 8.95 10.0
(1.45-1.89) || (2.02-2.63) || (2.79-3.65) || (3.41-4.54) || (4.18-5.94) || (4.79-7.10) | (5.39-8.39) | (5.99-9.85) || (6.76-12.1) || (7.34-14.0)
2-day 1.92 2.69 3.74 4.64 5.93 6.98 8.10 9.31 11.0 12.5
(1.70-2.21) || (2.38-3.10) || (3.30-4.32) || (4.06-5.40) || (5.02-7.14) | (5.79-8.58) || (6.56-10.2) || (7.33-12.1) || (8.35-14.9) || (9.12-17.4)
3.da 2.06 2.89 4.03 5.02 6.45 7.62 8.87 10.2 12.2 13.9
y (1.83-2.37) || (2.56-3.33) || (3.56-4.66) || (4.39-5.85) || (5.46-7.76) || (6.32-9.36) || (7.19-11.2) || (8.07-13.3) || (9.24-16.5) || (10.1-19.4)
4-day 222 312 4.36 5.43 6.99 8.27 9.65 1.2 13.3 15.2
(1.97-2.56) || (2.76-3.59) || (3.85-5.04) || (4.76-6.33) || (5.92-8.42) || (6.86-10.2) || (7.81-12.2) || (8.79-14.4) || (10.1-18.0) || (11.1-21.2)
7-da 2.50 3.49 4.87 6.06 7.79 9.21 10.7 124 14.8 16.9
Y (2.21-2.87) || (3.09-4.02) || (4.30-5.63) || (5.31-7.06) || (6.60-9.38) || (7.64-11.3) || (8.70-13.5) || (9.78-16.1) || (11.2-20.0) || (12.3-23.6)
10-day 2.67 3.72 5.19 6.45 8.27 9.78 1.4 13.2 15.7 17.9
(2.37-3.07) || (3.30-4.29) || (4.58-5.99) || (5.65-7.51) || (7.01-9.96) || (8.11-12.0) || (9.23-14.4) || (10.4-17.0) || (11.9-21.2) || (13.0-24.9)
20-da 3.19 4.44 6.18 7.68 9.85 11.6 13.6 15.7 18.7 21.3
Y || (2.83-3.67) || (3.93-5.12) || (5.46-7.14) || (6.73-8.95) || (8.35-11.9) || (9.66-14.3) || (11.0-17.1) || (12.3-20.3) || (14.2-25.3) || (15.6-29.8)
30-da 3.76 5.22 7.23 8.97 1.5 13.6 15.8 18.3 219 249
Y || (3.33-4.33) || 4.626.01) || (6.39-8.36) || (7.86-10.5) || (9.74-13.8) || (11.3-16.7) || (12.8-19.9) || (14.4-23.7) || (16.6-29.5) || (18.2-34.8)
45-day 4.49 6.16 8.46 10.5 13.3 15.7 18.3 21.2 25.4 28.9
(3.98-5.17) || (5.45-7.10) || (7.47-9.78) || (9.16-12.2) || (11.3-16.1) || (13.1-19.3) || (14.8-23.1) || (16.7-27.4) || (19.2-34.3) || (21.1-40.4)
60-day 5.14 6.94 9.42 11.6 14.7 17.3 20.1 23.2 27.8 31.8
(4.56-5.92) || (6.14-8.00) || (8.32-10.9) || (10.1-13.5) || (12.4-17.7) || (14.3-21.2) || (16.3-25.3) || (18.3-30.1) || (21.0-37.6) || (23.2-44.4)

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

Figuve 6, |

hitps://hdsc.nws.noaa.gov/hdscipfds/pfds_printpage.html?lat=34.4094&lon=-117.4047 &data=depth&units=english&series=pds 1/4
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DESCRIBED BY COAST AND GEODETIC SURVEY 1960. 5.9 MI W FROM HESPERIA. 4.6 MILES WEST ALONG
MAIN STREET FROM THE POST OFFICE AT HESPERIA, THENCE |.25 MILES WEST ALONG PHELAN ROAD,
THENCE 0.05 MILE NORTH ALONG U.S. HIGHWAY 395, AT THE JUNCTION OF PHELAN ROAD WEST, AT A
RIGHT-ANGLE TURN IN A POWER LINE, 65 FEET EAST OF THE CENTER LINE OF THE HIGHWAY, 42 FEET NORTH
OF THE EXTENDED CENTER LINE OF THE ROAD, 10.6 FEET WEST OF A FENCE, | |/2 FEET NORTH OF POWER

POLE 226304, | .| FEET EAST OF A WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY, AND SET IN THE TOFP
OF A CONCRETE POST PROJECTING 0.4 FOOT ABOVE THE GROUND.

ELEVATION = 3565.40'

BASIS OF BEARING

THE NORTH LINE OF S/E 1/4 NW /4 NE 1/4 SECTION 28, T4N, R5W. 5.B.B.
BEARING BEING N&9°56'00"E PER RS 57/98.
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PROPOSED CAR HAULING FACILITY
APN 3039-321-08
WEST SIDE OF CALIENTE ROAD
CITY OF HESPERIA

« land planning

PATRICK C.
FLANAGAN, JR.

No. 86046

PROPERTY OWNER:

JOHN DAVID FLOYD AND MICKI
LYNN FLOYD, TRUSTEES OF THE
FLOYD FAMILY TRUST

/O FROFESSIONAL AUTO TRANSFORT
ATTN: MR. DAVID FLOYD
4513 PARKHURST STREET
JURUFA VALLEY, CA 91752
(888) 839-7077 X.225

« civil engineering
* landscape architecture

phone 909.748.7777
fax 909.748.7776

thatcher engineering & associates, inc.
1461 ford stre\elt, suite 105, redlands, ca 92373
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