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Introduction:

The project proposes to develop the currently vacant subject site. The development of
the site includes relocating the existing property line through a Tentative Parcel Map to
accommodate the proposed site layout. Each of the two proposed parcels will be
developed with an industrial warehouse building. Parcel 1 will include a 295,031 square
foot building, and Parcel 2 will include a 101,244 square foot building. The development
also includes the construction of a parking lot, asphalt paving, perimeter landscaping,
and other related improvements. Three driveways are proposed along Alessandro
Boulevard to provide access to the parking and facilities for the two buildings. The
purpose of this study is to analyze the pre-development and post-development flows
and proposed drainage mitigation improvements.

Description:

The project site is currently approximately 17.67 net acres in size. The project site, APN
297-170-002 & 003, is located on the south side of Alessandro Boulevard in the middle
of the block between Frederick Street, to the west, and Graham Street, to the east, in
the City of Moreno Valley. The project proposes to dedicate areas for the use of public
sidewalk proposed behind the three proposed driveways, which will drain to the street.
The dedication will decrease the parcel size to 17.65 net acres. The existing property line
between the two parcels will be relocated, per Tentative Parcel Map No. 37944. The
site’s westerly boundary is adjacent to APN 297-170-034, which is vacant. The site’s
northerly boundary is adjacent to the Alessandro Boulevard right of way. The site’s
easterly boundary is adjacent to APN 297-170-004, which is vacant. The site’s southerly
boundary is adjacent to APN 297-170-088 & 089, which is fully developed with industrial
warehouse facilities.

The area south of the site (APN 297-170-088 & 089) consists of the aforementioned
industrial warehouse facilities. The properties drain south; however, there is a portion
of landscape that drains to the project site. This small area is included in the study.

The area west of the site (APN 297-170-034) is vacant. The property drains
southeasterly and contributes minor tributary flows to the subject site. These flows are
included in this study.

The area east of the site (APN 297-170-004) is vacant. The property drains

southwesterly and contributes tributary flows to the subject site. These flows are
included in this study.
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Alessandro Boulevard is currently a partially improved roadway with a paved roadway,
curb, gutter, and sidewalk along the north side. The street is divided by an existing
raised center median. The south side of the street, adjacent to the project site, is
currently unimproved. Flows from the south side of Alessandro Boulevard currently
drain south onto the subject site, and these tributary flows are included in this study.
The development proposes to improve Alessandro Boulevard across the project
frontage with curb, gutter, and sidewalk. The improvements will nearly mirror the
improvements on the north side of the street, which contains two separate catch basins.
The improvements will include modified under sidewalk drains, which will allow street
flows to enter a proposed bioretention swale sized for water quality treatment
purposes. The proposed bioretention swales will discharge treated flows to two
proposed catch basins connected to the City’s storm drain system, which will be
extended as part of this development. The two proposed catch basins will also act as an
overflow for the bioretention swale.

The proposed development of the site includes the construction of two industrial
warehouse buildings with related parking, paved access, and landscaping. Post-
development flows from the property will be directed via sheet flow, ribbon gutter, curb
and gutter, and an underground storm drain system to one of two proposed
underground detention tanks onsite. A proposed sump and pump will pump flows from
the detention tank to a proposed Modular Wetland biotreatment unit for water quality
treatment. The Modular Wetland biotreatment units will discharge treated flows into a
private storm drain system that is being installed as part of this development. Each of
the two parcels will have its own Modular Wetlands unit and detention tank, and both
are located on the south side of the proposed buildings. A separate proposed sump and
pump will discharge flows in excess of water quality volumes from the detention tank to
the aforementioned private storm drain system. There will be no increase in flows or
intensity from historic storm events.

Offsite Drainage Impacts

As mentioned above, as part of this development, there will be improvements to the
City’s public storm drain facilities. There are currently two storm drain pipes that
discharge flows from the north side of Alessandro Boulevard onto the subject site. The
westerly line is known as “Line A,” and the easterly line is known as “Line E.” As part of
the project, those two storm drain pipes will be improved, and two proposed catch
basins will be installed on the south side of Alessandro Boulevard. The proposed catch
basins will receive the flows conveyed by Line A and Line E and also intercept street
flows adjacent to the project site via the bioretention swale mentioned above. From the
two proposed catch basins, flows will be routed through the project site (separately) in a
proposed storm drain and connect to Riverside County’s future storm drain facilities
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located in an existing storm drain easement on the two properties to the south (APN
297-170-088 & 089). Based on City Drawing No. 4-888, sheet 8A, the “Future
Construction” drawing of Line A, preliminary calculations have been prepared to
demonstrate how the line could be installed to accommodate the proposed
development. According to the Hydrology Map prepared by Huitt-Zollars, Inc. in their
report for Moreno Valley Centerpointe (Project No. 11-0244-01), the 100-year flow
discharging from Line A is 78.84 CFS. Flows generated from the proposed street
improvements would add an additional 3.09 CFS. Given the start and end inverts shown
on sheet 8A, Drawing No. 4-888, a slope of 0.0069 ft/ft can be achieved by Line A (see
Figure 5.2 for proposed Line A alignment). Therefore, a 42” pipe will be required to
convey the 81.93 CFS through the site in Line A. According to the Hydrology Map
prepared by Huitt-Zollars Inc., 100-year flows discharging from Line E are 32.01 CFS.
Additional street flows adjacent to the project ad another 1.86 CFS. Based on the invert
elevation of Line E shown on Drawing No. 4-992, sheet 3, and survey information of Line
E discharging onto the north side of the project site, a pipe slope of 0.0170 ft/ft can be
achieved by Line E (see Figure 5.2 for proposed Line E alignment). Therefore, a 30” pipe
will be required to convey the 33.87 CFS through the site in Line E. Preliminary pipe
sizing calculations for Line A and Line E are included in the appendix of this report
(Figure 4.1 and 4.2).

The existing storm drain system, located south of the project site, is currently
maintained by the City on an interim basis. As part of this project, the developer will be
required to enter into a Cooperative Agreement with the City of Moreno Valley and
Riverside County Flood Control & Water Conservation District for the future
maintenance by Riverside County Flood Control & Water Conservation District of
proposed storm drain Line “A” as well as the existing storm drain located on APN 297-
170-088.

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.
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Analysis

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

Results

1. Determine the 10 and 100 year pre-development flows. Note the pre-

development flows currently drain southerly to three locations. A portion of
the site flows south then west to APN 297-170-034. This area is denoted as
Area A. Area B flows to an existing inlet structure located on the subject site
(APN 291-170-002). The inlet structure will be removed as part of the
expansion of the interim City’s storm drain system. Area C and Area D flow to
an existing inlet structure on APN 297-170-089.

Determine the 10 and 100 year post-development flows. Note the post-
development analysis is broken up by drainage area. Area 0, Area 1, and Area
2 are located in Alessandro Boulevard, and flows from these areas will be
directed to bioretention swales located within the right of way as previously
discussed. Area 3 and Area 4 are directed to the proposed underground
detention tank located in APN 297-170-002. Area 5, Area 6, and Area 7 are
directed to the proposed underground detention tank in APN 297-170-003.
Identify the proposed mitigation and discuss the potential impacts the
development of the site would have on the downstream properties.

The 10 and 100 year pre-development flows were determined utilizing
the Rational Method per Riverside County Hydrology Manual. AES 2016
Software was utilized for the calculations and they can be found in the
appendix of this report. The variables used were:

Rainfall Values (per Duration Curves, Sunnymead - Moreno, Figure 4.1):
10-year storm 10-minute intensity = 1.65
10-year storm 60-minute intensity = 0.73
100-year storm 10-minute intensity = 2.72
100-year storm 60-minute intensity =1.21

Soil Group: C (Figure 4.2)
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1A. PRE-DEVELOPMENT FLOWS
AREA A

10-year peak flows: Q10 = 1.68 CFS
10-year time of concentration: Tcio= 21.45 min

.\ 3
10-year volume produced = (Q)(TC)(60 min )(Ej

= (1.68cfs)(21.45min)(60min)(3/2) = 3,244 cubic feet
100-year peak flows: Q100 = 3.15 CFS
100-year time of concentration: Tcigo= 21.45min

.\ 3
100-year volume produced = (Q)(TC)(GO min {E]

= (3.15cfs)(21.45min)(60min)(3/2) = 6,082 cubic feet
AREA B

10-year peak flows: Qi0 = 4.75 CFS

10-year time of concentration: Tcio= 22.37 min

.\ 3
10-year volume produced = (Q)(Tc)(60 min )(Ej

= (4.75cfs)(22.37min)(60min)(3/2) = 9,564 cubic feet

100-year peak flows: Q10 = 8.94 CFS
100-year time of concentration: Tcigo= 22.37min

.\ 3
100-year volume produced = (Q)(Tc )60 min {E]
= (8.94cfs)(22.37min)(60min)(3/2) = 17,999 cubic feet

AREA C & AREA D, CONFLUENCE @ NODE 6

10-year peak flows: Qi0 = 7.71 CFS
10-year time of concentration: Tcio= 28.56 min

.\ 3
10-year volume produced = (Q)(TC)(6O min )(Ej

= (7.71cfs)(28.56min)(60min)(3/2) = 19,818 cubic feet
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100-year peak flows: Qioo = 14.67 CFS
100-year time of concentration: Tcigo= 28.56min

.\ 3
100-year volume produced = (Q)(TC)(6O min {Ej

= (14.67cfs)(28.56min)(60min)(3/2) = 37,708 cubic feet

2A. POST-DEVELOPMENT FLOWS
AREA 0
10-year peak flows: Qi0 = 0.94 CFS
10-year time of concentration: Tcio= 9.81 min

.\ 3
10-year volume produced = (Q)(Tc)(60min )(Ej

= (0.94cfs)(9.81min)(60min)(3/2) = 830 cubic feet

100-year peak flows: Q100 = 1.55 CFS
100-year time of concentration: Tcigo= 9.81 min

.\ 3
100-year volume produced = (Q)(Tc)60min {Ej

= (1.55cfs)(9.81min)(60min)(3/2) = 1,369 cubic feet
AREA 1

10-year peak flows: Qi0 = 0.93 CFS

10-year time of concentration: Tcio= 10.02 min

.\ 3
10-year volume produced = (Q)(TC)(GO min )(Ej

= (0.93cfs)(10.02min)(60min)(3/2) = 839 cubic feet

100-year peak flows: Q100 = 1.54 CFS
100-year time of concentration: Tcigo= 10.02 min

.\ 3
100-year volume produced = (Q)Tc)(60min {Ej

= (1.54cfs)(10.02min)(60min)(3/2) = 1,389 cubic feet
AREA 2

10-year peak flows: Q10 = 1.13 CFS

10-year time of concentration: Tcio= 10.74 min

.\ 3
10-year volume produced = (Q)(TC)(GO min )(Ej

= (1.13cfs)(10.74min)(60min)(3/2) = 1,093 cubic feet
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100-year peak flows: Q100 = 1.86 CFS
100-year time of concentration: Tcigo= 10.74 min

.\ 3
100-year volume produced = (Q)(TC)(6O min {Ej

= (1.86cfs)(10.74min)(60min)(3/2) = 1,798 cubic feet
AREA 3 & AREA 4, CONFLUENCE @ NODE 7

10-year peak flows: Q10 = 18.46 CFS
10-year time of concentration: Tcio= 9.04 min

.\ 3
10-year volume produced = (Q)(Tc)(60min )(Ej

= (18.46c¢fs)(9.04min)(60min)(3/2) = 15,020 cubic feet

100-year peak flows: Qi00 = 30.38 CFS
100-year time of concentration: Tcioo= 9.04 min

.\ 3
100-year volume produced = (Q)(Tc)60min {Ej

= (30.34cfs)(9.04min)(60min)(3/2) = 24,685 cubic feet
AREA 5, AREA 6, & AREA 7, CONFLUENCE @ NODE 10

10-year peak flows: Q10 = 8.24 CFS
10-year time of concentration: Tcio= 10.12 min

.\ 3
10-year volume produced = (Q)(TC)(60 min )(Ej

= (8.24cfs)(10.12min)(60min)(3/2) = 7,505 cubic feet

100-year peak flows: Qio0 = 13.77 CFS
100-year time of concentration: Tcigoo= 10.12 min

.\ 3
100-year volume produced = (Q)(TC)(GO min {Ej

=(13.77cfs)(10.12min)(60min)(3/2) = 12,542 cubic feet
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3. DRAINAGE IMPACTS

Pre-development: A portion of the site currently drains to APN 297-
170-034. The majority of the site drains south to the two existing
inlet structures located near the southerly property line.
Post-development: Flows from Alessandro Boulevard will be directed
to a proposed bioretention swale for treatment, then to proposed
catch basins that will connect to the city’s storm drain. In the event
of back to back 100-year storms, the proposed catch basins will
capture flows not captured by the proposed bioretention swale. Pre-
development flows going to APN 297-170-034 will be mitigated
completely due to the development of the site.

Onsite flows from the site will be directed to one of two proposed
underground detention tanks. The required treatment volume will
be pumped from the detention tank to a proposed Modular
Wetlands unit for water quality treatment purposes. The modular
wetlands will discharge treated flows to the private storm drain
system. Flows in excess of the water quality treatment volumes will
be pumped from the detention tank to the private storm drain
system. The total capacity of the detention tank on Parcel 1 is 58,464
cubic feet. The total volume of water expected from a 100-year
storm from Parcel 1 is 24,685 cubic feet, which is less than half of the
capacity of the tank. The proposed tank will handle back to back 100-
year storms, but in the event the basin reaches capacity, it will
overflow via the proposed sump and pump to the private storm
drain system.

The total capacity of the detention tank on Parcel 2 is 24,394
cubic feet. The total volume of water expected from a 100-year
storm from Parcel 2 is 12,542 cubic feet, which is slightly over half of
the capacity of the system. The proposed tank will handle back to
back 100-year storms, but in the event the basin reaches capacity, it
will overflow via the proposed sump and pump to the city’s storm
drain. The table below summarizes pre development flows, which
set the requirements for flows leaving the site post development.

Pre-development
10-year flows 14.14 cfs

10-year volume 32,626 cubic feet
100-year flows 26.76 cfs

100-year volume | 61,789 cubic feet
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Conclusion
The increased post-development flow volumes from the development

area will be contained within the proposed underground detention tanks.
Treated flows and flows in excess of water quality treatment volumes will be
discharged from the detention tanks to the private storm drain system at a rate
equal to or less than the pre-development condition. Emergency overflow is
provided for large back to back storms, which will leave the underground basin
via sump and pump to the city’s storm drain system, which is being expanded as
part of this project. The post-development flow volumes allowed to enter APN
297-170-034 will be completely mitigated as a result of this development. Flows
generated onsite from back to back 100-year storms will be contained within the
proposed underground detention tanks. Therefore, there will be no increase in
flows as a result of the proposed development.

The proposed storm drain Line “A” will connect to the future RCFC&WCD
maintained Line “A”, at the southwest corner of the project site, which is
currently maintained on an interim basis by City and how the proposed private
storm drain Line “E” will connect to the existing City maintained Line “E” located
at the southeast corner of the project site.

Prepared By:

Rob Lane, E.I.T. 157676 Patrick C. Flanagan, Jr., P.E.
RCE 86046 Exp 9/30/22
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT

(RCFC&WCD) 1978 HYDROLOGY MANUAL

(c) Copyright 1982-2016 Advanced Engineering Software (aes)

(Rational Tabling Version 23.0)

Release Date: 07/01/2016é 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
Kkkkkk kK xkkkkkxkkkkkkk**x** DESCRIPTION OF STUDY ****kkkkkhhkkhhhkhhhkkhhhhrhsk
* APN 297-170-002 & 003 *
* PRE-DEVELOPMENT DRAINAGE STUDY *

* 10-YEAR STORM EVENT

*

hhk ARk hkhkAkdkhhkddhhAkdhhhdrdrhhbhhrhdhdrhhhhdhhdddrhdhhhhhhhhhkhhbhkhokhkhkhkhkhkhhdhkhkrhkhhid

FILE NAME:

162012PR.DAT

TIME/DATE OF STUDY: 14:09 04/01/2020

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
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 1.650

10~-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.734

100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.720

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1,210

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.4520815

SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.4520759

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT =

10.00 1-HOUR INTENSITY(INCH/HOUR) = 0.741

SLOPE OF INTENSITY DURATION CURVE = 0.4521

RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*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)
{Depth)* (Velocity) Constraint = 6.0 (FT*EFT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

Figure 1.1
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OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 545.00

UPSTREAM ELEVATION (FEET) = 82.50

DOWNSTREAM ELEVATION (FEET) = 76.10

ELEVATION DIFFERENCE (FEET) = 6.40

TC = 0.709*[( 545.00%*3)/( 6.40)1**.2 = 21.453
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.180

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5970

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 1.68

TOTAL AREA (ACRES) = 2.38 TOTAL RUNOFF(CFS) = 1.68

kA IR AI AR AAA KA A Ak kA hhhhhhdhhdhhbhhhhdhdhhkhhhhrhhhhhkhhkhhhhhhhkhkhkhkhkhkhkhhkhhhrdhd

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

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**,2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 689.00

UPSTREAM ELEVATION (FEET) = 82.50

DOWNSTREAM ELEVATION(FEET) = 72.00

ELEVATION DIFFERENCE (FEET) = 10.50

TC = 0.709*[( 689.00**3)/( 10.50)]**.2 = 22.366
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.158

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5932

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 4.75

TOTAL AREA (ACRES) = 6.92 TOTAL RUNOFF (CFS) = 4.75

IARIEKIEAKE KA AKARAKAAAKRKIAAR TR AR AT kAT Tk kkhkhkkhkhkhkhhkhkhhkhkhhhdrhhhhhhdhkhhhhkdi

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<KL<LK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 666.00

UPSTREAM ELEVATION (FEET) = 81.50

DOWNSTREAM ELEVATION (FEET) = 74.50

ELEVATION DIFFERENCE (FEET) = 7.00

TC = 0.709*[( 666.00*%*3)/( 7.00)]1*%*.2 = 23.766
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.127

Figure 1.1
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UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5876

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 1.74

TOTAL AREA(ACRES) = 2.63 TOTAL RUNOFF (CFS) = 1.74

kA KIKR I KA IR IR IR AA IR IR IR I A A IR AR I ARk kA hhkhrhhhhhhhhhhkhhhhhkhkhhkhkhkrhhhh ik

FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 23.77
RAINFALL INTENSITY (INCH/HR) = 1.13

TOTAL STREAM AREA (ACRES) = 2.63

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.74

AR AR A KKA A AR AKARAKR KA KAk kAR Ik dhkd Ak bk Ak hkhkkkhkkhkkhhkhhhkhhkhkhkhkhhkhkhdhdbhhhdrdrhhhhd

FLOW PROCESS FROM NODE 7.00 TO NODE 6.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<LLK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]*%*.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1058.00
UPSTREAM ELEVATION (FEET) = 83.00
DOWNSTREAM ELEVATION (FEET) = 71.80

ELEVATION DIFFERENCE (FEET) 11.20
TC = 0.709*[( 1058.00**3)/( 11.20)1**.2 = 28.559
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.037
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5705
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF(CFS)} = 6.11
TOTAL AREA(ACRES) = 10.33 TOTAL RUNOFF(CFS) = 6.11

KAkKIAK AR Ikhkdhhhkhhkhkhkhhhkdhdrhdhhhhhrrhrbhrhrhkrhkhrrdhhrhddrhkhhhkhhhhhhhkhkhhkhkhkrhhhhhhhkx

FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 1

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

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

TIME OF CONCENTRATION (MIN.) = 28.56
RAINFALL INTENSITY (INCH/HR) = 1.04

TOTAL STREAM AREA (ACRES) = 10.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.11

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.74 23.77 1.127 2.63
2 6.11 28.56 1.037 10.33

Figure 1.1
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*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

Ahkhkhkhkhkhhkkhhkkhkhhkhkhhhhhrhhhkhhkhhkhhdhhhdhhkhkhkhhhrrhhhkhhkkhhkhhkhhkhhhkrddhhhkhhhhhkhkd

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

*%* PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 6.83 23.77 1.127
2 7.71 28.56 1.037
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 7.71 Tc(MIN.) = 28.56
TOTAL AREA(ACRES) = 13.0
LONGEST FLOWPATH FROM NODE 7.00 TO NODE 6.00 = 1058.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES)
PEAK FLOW RATE (CFS)

13.0 TC(MIN.) = 28.56
7.71

I

I

END OF RATIONAL METHOD ANALYSIS

Figure 1.1
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RATIONAIL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
(Rational Tabling Version 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

khkkkkkkkkkhkhkkhkhkhkkkkkkkkxx*x DESCRIPTION OF STUDY hhkkhkkhkhkhkhkdhhkhkhkkhkhhkkkhkkkkkdk

* APN 297-170-002 & 003
* PRE-DEVELOPMENT DRAINAGE STUDY
* 100-YEAR STORM EVENT

hkhkk Ak Ak hhkhkdkAhkhhArA T ARk khhkhkhkhhhhkhhhhkhhhkhkhhhkhkhdkhhhdkhhdrhkhhkhhkdkhhkkhhkhkkhhkhhkhkkhk

*

FILE NAME: 162012PR.DAT
TIME/DATE OF STUDY: 14:10 04/01/2020

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
10-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 1.650

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.734

100-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 2.720

100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) 1.210
SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.4520815
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.4520759
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.210
SLOPE OF INTENSITY DURATION CURVE = 0.4521
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*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

Figure 1.2
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OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Ahkkk Ak d A I A A A A A AR bRk kA khhkkhh kb hkhhhArhkhkrhkhhhhkhkhkhkhhhkhkhdhrhdhhhdhbhrrhhrhd

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L<K
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 545.00

UPSTREAM ELEVATION (FEET) = 82.50

DOWNSTREAM ELEVATION(FEET) = 76.10

ELEVATION DIFFERENCE (FEET) = 6.40

TC = 0.709*%[( 545.00%*3)/( 6.40)1**.2 = 21.453
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.926

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6865

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 3.15

TOTAL AREA(ACRES) = 2.38 TOTAL RUNOFF(CFS) = 3.15

% % % Je Kk Kk Kk Kk e de ke Tk e Rk e K S ok ok o e ok ok o ok bk ke ke kT T ok e ok o ok e ok e e %k e ok ok ke ok vk ok ok ok ke sk ke ok ok ok ok ok ok e e ke e ke ok

FLOW PROCESS FROM NODE 3.00 TO NODE 4,00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<KL<LKL
ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 689.00
UPSTREAM ELEVATION(FEET) = 82.50
DOWNSTREAM ELEVATION (FEET) = 72.00
ELEVATION DIFFERENCE (FEET) = 10.50

TC = 0.709*%[( 689.00**3)/( 10.50)1**.2 = 22.366
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.890
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6834
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 8.94
TOTAL AREA(ACRES) = 6.92 TOTAL RUNOFF(CFS) = 8.94

khkkdhkhkhkkhhkhkkhhkhbhkhkdhhbhkdbhdhhhkhhkhdkhbhhhAhhkhhkhhhbhhkhhhhkhhkhkhhhkhhkhkrrhkhkdhkhkhkdkhkdxhkhdhdrtih

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

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 666.00

UPSTREAM ELEVATION(FEET) = 81.50

DOWNSTREAM ELEVATION (FEET) = 74.50

ELEVATION DIFFERENCE (FEET) = 7.00

TC = 0.709*[( 666.00%*3)/( 7.00)]**.2 = 23.766
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.839

Figure 1.2
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UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6789

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF(CFS) = 3.28

TOTAL AREA(ACRES) = 2.63 TOTAL RUNOFF(CFS) = 3.28

Kkhkhkkhkkhkkhhkhkhkhkhhrdhhhhhkkrkkkhrkhhkhhhkdhkdhkhhdhhkhhkhkhkkhkhdkhhkhdhhhdkhhhhrhkdkkhkk

FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 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.) = 23.717
RAINFALL INTENSITY(INCH/HR) = 1.84

TOTAL STREAM AREA (ACRES) = 2.63

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.28

Kkkkhkhhkhkkhkdkhkdhhdhhhhhhkkhkhhkkhkhhrkhrkkhkkhkdhkhhhhdhhhdhdhhkhkhkhkhkhhkkhdkdkkhkhhkhrrhhhhhd

FLOW PROCESS FROM NODE 7.00 TO NODE 6.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<<LL

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1058.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 71.80

ELEVATION DIFFERENCE (FEET) = 11.20

TC = 0.709*[( 1058.00**3)/( 11.20)]1**.2 = 28.559
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.693

UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6647

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 11.62

TOTAL AREA (ACRES) = 10.33 TOTAL RUNOFF(CFS) = 11.62

khkkhkhkhhkkhhkhkhkhkhhkhkhkhdhhhhhkhdrbhbhkhkhkhhhkhhddhhdhkhhhhhhhhhkbhhhkhkhrhhhdhbhhkdhkhkrdhhd

FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 28.56
RAINFALL INTENSITY (INCH/HR) = 1.69

TOTAL STREAM AREA (ACRES) = 10.33

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.62

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 3.28 23.77 1.839 2.63
2 11.62 28.56 1.693 10.33

Figure 1.2
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*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

khkhhkhkhhhkrrhk kA kA KkANIAAIAA A I A A I hrhkhhhhdrhhkhhrxhohkdhkkkhkhdhhhhhhhrhbhhkhhkhhhkhhhhhrd

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1 12.96 23.77 1.839
2 14.64 28.56 1.693
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 14.64 Tc(MIN.) = 28.56
TOTAL AREA(ACRES) = 13.0
LONGEST FLOWPATH FROM NODE 7.00 TO NODE 6.00 = 1058.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES)
PEAK FLOW RATE (CFS)

13.0 TC(MIN.) = 28.56
14.64

Il

END OF RATIONAL METHOD ANALYSIS

Figure 1.2
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Akhkhkhkhhhk Ak hkkhkhkhkhkhkhkhhhkhkrhkhhhhkhhhkhkkhkhhhhdhdhhkhhhhkdhkkhhkhkhkhkhkkhkkhkdhrhdhhhkhhhkx

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
(Rational Tabling Version 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

khkkkkkkkkkkhkkkkkkkkkkkx*kx* DESCRIPTION OF STUDY khkkhkhkhkhkhkhkhkhkhhhkhkkhkkhkhhkkhhh*

* APN 297-170-002 & 003 *
* POST-DEVELOPMENT DRAINAGE STUDY *
* 10-YEAR STORM EVENT *

khkhkhkhhkhhhkkkhhkkhkkkrhrhkhrrhrhkhhhhhdhhhkhdhhhdohkhhkhkhkkkrkhkhkhkhhhkhhkhkhhdbhrhdhrdd

FILE NAME: 162012PO.DAT
TIME/DATE OF STUDY: 11:31 07/13/2020

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
10-YEAR STORM 10-MINUTE INTENSITY (INCH/HOUR) = 1.650

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 0.734

100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.720

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.210

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.4520815
SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.4520759
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 10.00 1-HOUR INTENSITY (INCH/HOUR) = 0.741
SLOPE OF INTENSITY DURATION CURVE = 0.4521
RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
*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

Figure 2.1
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OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

A A AKAARARA KA AA A A A A IR I I I I A A AIATAR AR AR A A A kAT T hhkkkkhhokkkdhdhkkkdkkdhkhkhhhkhik

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/ (ELEVATION CHANGE)]**.,2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 427.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.80

ELEVATION DIFFERENCE (FEET) = 2.20

TC = 0.303*[( 427.00%*3)/( 2.20)]1**.2 = 9.803
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.682

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8764

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 0.94

TOTAL AREA (ACRES) = 0.64 TOTAL RUNOFF(CFS) = 0.94

AhKAI A KA I AR AT AKRA IR ARA I AAAA I AA A A AT AT kA h A hdh bk hhkhkdhdhhhhhhhhbhhkhhhhix

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 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.) = 9.80
RAINFALL INTENSITY (INCH/HR) = 1.68

TOTAL STREAM AREA (ACRES) = 0.64

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.94

hkhkhhkhhhhkhhkhkhhkhhhkhkhdhhhkhhhhkhkhhhdhhhhdhrhhhhkhhhhrhrhkhkhhkhkkhhkhhhkhkdkhhrhhhhkhhhhkhhk

FLOW PROCESS FROM NODE 3.00 TO NODE 2.00 IS CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 443.00

UPSTREAM ELEVATION({(FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.80

ELEVATION DIFFERENCE (FEET) = 2.20

TC = 0.303*[( 443.00**3)/( 2.20)]**.2 = 10.022
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.665

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8762
SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 0.93
TOTAL AREA(ACRES) = 0.64 TOTAL RUNOFF (CFS) = 0.93
KAEAAKKAAAAARA A A A A IR A AT A A A A Ak hk Ak h bk ddkhkd kb dkhkddhkdhdhhbhhdhkdhhhbhhkddhkhhkthhihh
FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 1
Figure 2.1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

TIME OF CONCENTRATION(MIN.) = 10.02

RAINFALL INTENSITY (INCH/HR) = 1.66

TOTAL STREAM AREA(ACRES) = 0.64

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.93

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) ({MIN.) {INCH/HOUR) {ACRE)
1 0.94 9.80 1.682 0.64
2 0.93 10.02 1.665 0.64

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

hkkkkhkhkrhkrdhhdhhdhkhkhkhkkkhkhhhdhrhhkkrhkhdhdhhhhhhhhhkhhkhhkhhrhkhkkhkhrhhhrdhkhrhkixhkkik

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 1.86 9.80 1.682
2 1.87 10.02 1.665
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 1.86 Tc(MIN.) = 9.80
TOTAL AREA(ACRES) = 1.3
LONGEST FLOWPATH FROM NODE 3.00 TO NODE 2.00 = 443.00 FEET.

kA AA KA KT A A A A ARRARKRKR A A AR A hhk kA hhhhhhhkhkhhrhdrhrdhkhhhkhkhhkhhhkkhhrhhhhhrdbhbrhbhddrhd

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 551.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.00

ELEVATION DIFFERENCE (FEET) = 3.00

TC = 0.303*[( 551.00**3)/( 3.00)1**.2 = 10.736
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.614

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8756
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF(CFS) = 1.13
Figure 2.1
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TOTAL AREA(ACRES) = 0.80 TOTAL RUNOFF (CFS) = 1.13

kkkhkhk kA hRhhkkkkkhr kA kA d Ak hkhhkrk kb hhkhrhkhkhhkhhkhkhkhhhkhhhhkhhhhhhhddhrkhkhhhhrhhkhrd

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<LLK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 622.00

UPSTREAM ELEVATION (FEET) = 82.20

DOWNSTREAM ELEVATION (FEET) = 72.00

ELEVATION DIFFERENCE (FEET) = 10.20

TC = 0.303*[( 622.00**3)/( 10.20)3**.2 = 9.039
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.744

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8770

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 10.22

TOTAL AREA(ACRES) = 6.68 TOTAL RUNOFF (CFS) = 10.22

Fhkdhkhkhkhkhkhkhhhhhhhhhkhhkhhkbhhhdhhkrrkkkkkkhkhhhhhkhhdhdhhhdhhkrhhhhhhhhkhkhkdkkdhrhkhkk

FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 9.04
RAINFALL INTENSITY (INCH/HR) = 1.74

TOTAL STREAM AREA (ACRES) = 6.68

PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.22

dhkkhkhkhdk kA khhAhkhhkhkhkkhkhkhkhkhkkkkhkhkhkhhhhhhhhhhhhhhkhkhhkhhhhhhdhhhhhkhhhkhkhkhkhkhrkhhhdd

FLOW PROCESS FROM NODE 8.00 TO NODE 7.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/ (ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 637.00

UPSTREAM ELEVATION (FEET) = 80.50

DOWNSTREAM ELEVATION (FEET) = 73.50

ELEVATION DIFFERENCE (FEET) = 7.00

TC = 0.303*[( 637.00*%*3)/( 7.00)]1**.2 = 9.887
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.675

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8763
SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 9.01
TOTAL AREA(ACRES) = 6.14 TOTAL RUNOFF (CFS) = 9.01
khkdhkhkhhkhhkhhkhkhhkhdrhdhhhrhhkhkhkrhhrdbhhkdhhhbhhhhbdrhhbhbhhrhhhkhdkhbhkhkhdhbhkdhkhhhrbhhhkihhhkkx
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 1
Figure 2.1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<K<<<

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

TIME OF CONCENTRATION (MIN.) = 9.89
RAINFALL INTENSITY(INCH/HR) = 1.68

TOTAL STREAM AREA (ACRES) = 6.14

PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.01

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 10.22 9.04 1.744 6.68
2 9.01 9.89 1.675 6.14

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

dhkhhkdkhhkkkkhkhhkkkhkhkhhkhhkhhkrhkkrhkkhhkhkhhkhkhhkhhhhkhhhhkhkkkkkhkkhkhhhkhkhhhhkhkhkhkhkhhhhkhk

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

** PEAK FLOW RATE TABLE **

STREAM . RUNOFF Tc INTENSITY
NUMBER (CFS) {MIN.) (INCH/HOUR)
1 18.46 9.04 1.744
2 18.83 9.89 1.675
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 18.46 Tc(MIN.) = 9.04
TOTAL AREA(ACRES) = 12.8
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 7.00 = 637.00 FEET.

dhkhkkhkhkhkhhkhkhdhkAkhkdAAIARAI IR AR AT Ak A Ik ddhhhkhhhkhhdkhkhdhdrhdbhhrbhhrhhhhhhhbhhbdhhhhhhk

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<LK

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH{FEET) = 704.00

UPSTREAM ELEVATION (FEET) = 80.20

DOWNSTREAM ELEVATION (FEET) = 71.80

ELEVATION DIFFERENCE (FEET) = 8.40

TC = 0.303*[{ 704.00%**3)/( 8.40)1**.2 = 10.122
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1,657

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8761
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 4.27

Figure 2.1
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TOTAL AREA (ACRES) = 2.94 TOTAL RUNOFF (CFS) = 4.27
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 10.12
RAINFALL INTENSITY (INCH/HR) = 1.66

TOTAL STREAM AREA(ACRES) = 2.94

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4,27

dhkhkhkhkhkhhhkhrdhkhrk Ak Ak r A Ak hkhkhdhhhhhkhhkhkhdhhhkhrhhhhhkhkkhhkhhhkhkhrhhhhhkdbhkrhhrhthhhn

FLOW PROCESS FROM NODE 11.00 TO NODE 10.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 705.00

UPSTREAM ELEVATION(FEET) = 81.20

DOWNSTREAM ELEVATION(FEET) = 10.10

ELEVATION DIFFERENCE (FEET) = 71.10

TC = 0.303*[( 705.00**3)/( 71.10)1**.2 = 6.609
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.010

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8793

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 3.76

TOTAL AREA (ACRES) = 2.13 TOTAL RUNOFF (CFS) = 3.76

AAKII AR I AT A K hA A AT h A A A A IR h Ik hhhhkhkhkhkhkdhkdhdrhhkdhkdhkdhdrhhhkhkhhhkhdhkdhkhhrrrrhrhhhdk

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 6.61
RAINFALL INTENSITY (INCH/HR) = 2.01

TOTAL STREAM AREA (ACRES) = 2.13

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.76

Tk EE I I AR AT KR AIEEA A A A AIAAAKRA KA A KK A A IR I I IRk hdhkkhkhhkkhkhkARdhdhhhhhhhhhhkkkhk

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<K<K<LLK

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
INITIAL SUBAREA FLOW-LENGTH (FEET) = 695.00

Figure 2.1
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UPSTREAM ELEVATION (FEET) = 81.50
DOWNSTREAM ELEVATION (FEET) 71.20
ELEVATION DIFFERENCE (FEET) 10.30
TC = 0.709*[( 695.00**3)/( 10.30)1**.2 = 22.569
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.153
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .5924
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 1.94
TOTAL AREA(ACRES) = 2.84 TOTAL RUNOFF (CFS) = 1.94

Gk khkhkkhkhkrhkkkkkkhkhk kA AR hkhhk ok khkkkkkhkkdkhhkhhhkkhkhdhhdhkhkkhkkhhhhhkdhhhdhhhhkhkdkhx

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 22.57

RAINFALL INTENSITY(INCH/HR) = 1.15

TOTAL STREAM AREA(ACRES) = 2.84

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.94

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 4,27 10.12 1.657 2.94
2 3.76 6.61 2.010 2.13
3 1.94 22.57 1.153 2.84

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

kkhkhkhkhkhkhkhkhhhhrhhhhhkkkdkkkdkkhkhkhhhkhhhkrhkrhdhkhkdhhkhhhhkdhhhhkhkhkhbhhkkhhkhbhhkhhhkdhhkkkk

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 7.12 6.61 2,010
2 8.24 10.12 1.657
3 7.07 22.57 1.153
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 8.24 Tc(MIN.) = 10.12
TOTAL AREA (ACRES) = 7.9
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 10.00 = 705.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 7.9 TC(MIN.) = 10.12
PEAK FLOW RATE (CFS) = 8.24

Figure 2.1
Page 7 of 8



END OF RATIONAL METHOD ANALYSIS

Figure 2.1
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kkkhkhkhkhkhkrkhhkdhhdhhhhkhhhkkhkhkhkhhkrhkdkhkhhhkhhhdhkhhhrdkrhhkhkhhkhkhkhhhhhhkkdhdhkdhhhhdhhhdkhk

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
(RCEFC&WCD) 1978 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
(Rational Tabling Version 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

khkkhkkdkkhkhkhkkkkkkkkkkx**xx DESCRIPTION OF STUDY hhkkhkhkhkhkdkhrhkrkkkkhkkhkkkdhkhdx

* APN 297-170-002 & 003
* POST-DEVELOPMENT DRAINAGE STUDY
* 100-YEAR STORM EVENT

khk kAR AKRAK AR A Kk kkkhkhkhhhdhdhdhhhkhhhhhhkhkhhkhhkhkhhkhkhhkhhkkkkkkkkhkhkhhrhhdhhdhhht

*
*
*

FILE NAME: 162012PO.DAT
TIME/DATE OF STUDY: 11:32 07/13/2020

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
10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 1.650

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.734

100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) = 2.720

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.210

SLOPE OF 10-YEAR INTENSITY-DURATION CURVE = 0.4520815

SLOPE OF 100-YEAR INTENSITY-DURATION CURVE = 0.4520759

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.210

SLOPE OF INTENSITY DURATION CURVE = 0.4521

RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL

AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES

*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 (F'T) (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
Figure 2.2
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OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Kk kkdkkdkdkkkkkhk ARk ArA A A Ak ko hhkhkkkhkhhhkrrhkhhhhhhhhhkkkkkkkhrdhhhhkdhdddrrhkhkkhkkdx

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 427.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.80

ELEVATION DIFFERENCE (FEET) = 2.20

TC = 0.303*[( 427.00**3)/( 2.20)]1**.2 = 9.803
100 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 2.745

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8839

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF(CFS) = 1.55

TOTAL AREA(ACRES) = 0.64 TOTAL RUNOFF(CFS) = 1.55

dkkkkkkhkhkhhkhhkdhhkhhkhhhhhkrkkkkkhkhkkdhhrhhkhkhkrdhhhdhhkhhkkkhhkhkhhrhhhhhkhhhkhhhkkhkx

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 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.) = 9.80
RAINFALL INTENSITY(INCH/HR) = 2.74

TOTAL STREAM AREA (ACRES) = 0.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.55

Ak Ak hh kA hhA kA A A R Ak A hk IR A IR AR AR Ak I A hh kA hhhhhrhkhkhkrhkhdhAkhkhhhbhhhhhhrhhhrhhkhik

FLOW PROCESS FROM NODE 3.00 TO NODE 2.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 443.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION(FEET) = 80.80

ELEVATION DIFFERENCE (FEET) = 2.20

TC = 0.303*[( 443.00**3)/( 2,20)]1**.2 = 10.022
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.717

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8837

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 1.54

TOTAL AREA(ACRES) = 0.64 TOTAL RUNOFF (CFS) = 1.54

Khkdkkhdkkdkhhhhkhhhhhkhhhhhkhhhkkhhhkkkkkkhkkhhkdkkdhkhkkkhkkkhkkhkrkkkh kA k**kkk k%
FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 Is CODE = 1

Figure 2.2
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<L<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

TIME OF CONCENTRATION (MIN.) = 10.02

RAINFALL INTENSITY (INCH/HR) = 2.72

TOTAL STREAM AREA (ACRES) = 0.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.54

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.55 9.80 2.745 0.64
2 1.54 10.02 2.717 0.64

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

hhkhkhkhhkhkhkhkhhhhkhhhhkhkhhhhhhdrhhrhrhhhhkhkhhhhkhhdhhkhkhhhhkhkhhhkhhkrbhhhhkkhdhdkhhkhhkdhxddk

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 3.06 9.80 2.745
2 3.07 10.02 2.717
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 3.06 Tc(MIN.) = 9.80
TOTAL AREA(ACRES) = 1.3
LONGEST FLOWPATH FROM NODE 3.00 TO NODE 2.00 = 443.00 FEET.

(22 2SS SR RS s st sRRaRst et e atet b i s s st R eSSt L RS SRR

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**,2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 551.00

UPSTREAM ELEVATION (FEET) = 83.00

DOWNSTREAM ELEVATION (FEET) = 80.00

ELEVATION DIFFERENCE (FEET) = 3.00

TC = 0.303*[( 551.00%*3)/( 3.00)]1**.2 = 10.736
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.634

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8833

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 1.86
Figure 2.2
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TOTAL AREA (ACRES) = 0.80 TOTAL RUNOFF (CFS) = 1.86

Ahk A A I AR ARA I IRk R Ak hkhh kA hhkhk kA hkdhkhhhkArhdh kT hdhhhkhkhkh bk hkhhhhhhbhhhkhhhkhhkhdx

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 622.00

UPSTREAM ELEVATION(FEET) = 82.20

DOWNSTREAM ELEVATION (FEET) = 72.00

ELEVATION DIFFERENCE (FEET) = 10.20

TC = 0.303*[( 622.00**3)/( 10.20)1**.2 = 9.039
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.847

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8844

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 16.82

TOTAL AREA (ACRES) = 6.68 TOTAL RUNOFF (CFS) = 16.82

dhkhkhkhkkhkhhhhhkhkrhkhhkrkrkrrkkhkhkrkkhkhkhkhhkhhkhhrhhdhdkhkhhkdhhhhdhhhhddbrhdhhrhhdhkrdhhhrhhhhdd

FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 9.04
RAINFALL INTENSITY (INCH/HR) = 2.85

TOTAL STREAM AREA (ACRES) = 6.68

PEAK FLOW RATE (CFS) AT CONFLUENCE = 16.82

AR KEKR A A A AR A A AR AR AR AR AR ARNKI AR AR A A AR A Ak A A A h kA k kb dhkhkhkkh bk hhkdkhdhkhkhkddhhhkhdd

FLOW PROCESS FROM NODE 8.00 TO NODE 7.00 IS CODE = 21

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**,k2

INITIAL SUBAREA FLOW-LENGTH(FEET) = 637.00

UPSTREAM ELEVATION(FEET) = 80.50

DOWNSTREAM ELEVATION (FEET) = 73.50

ELEVATION DIFFERENCE (FEET) = 7.00

TC = 0.303*[( 637.00**3)/(" 7.00)]**.2 = 9.887
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.734

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8838

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 14.84

TOTAL AREA (ACRES) = 6.14 TOTAL RUNOFF (CFS) = 14.84

hhkkkkkhkhhhhkhhhhkdhhhkhkhkdhdhhkhkhkhkhkhkdkhkdhhhbhrhhhhkrhhkhhkhkhkhkkhkkhkhhkhkhkhkhhhrbhkhhbhkhhhhhhkhhhdhk
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 1
Figure 2.2
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

TIME OF CONCENTRATION (MIN.) = 9.89

RAINFALL INTENSITY(INCH/HR) = 2.73

TOTAL STREAM AREA (ACRES) = 6.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.84

** CONFLUENCE DATA *¥*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) {(INCH/HOUR) {ACRE)
1 16.82 9.04 2.847 6.68
2 14.84 9.89 2.734 6.14

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

Ak I KA AT A AT A AT I ARIARAIA N A I Ak Ak hkhkhhhhkhkhkhhhhhhhkkkhhkhkhkdhhhkrhkhhrhbhhrhhkhhkhhx

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 30.38 9.04 2.847
2 30.99 9.89 2.734
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 30.38 Tc(MIN.) = 9.04
TOTAL AREA (ACRES) = 12.8
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 7.00 = 637.00 FEET.

hhkhkhkhkhkhkhhkhkdhhkhhhhdhkhkhhhhhhhkhdhhhhhohdrhkhhhkhkhkdrhhhbrhkhkhkrhkhkhkhhkhhkhkihhhhdhhhkhhhhhhd

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

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**, 2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 704.00

UPSTREAM ELEVATION (FEET) = 80.20

DOWNSTREAM ELEVATION (FEET) = 71.80

ELEVATION DIFFERENCE (FEET) = 8.40

TC = 0.303*[( 704.00%*3)/( 8.40)]1**.2 = 10.122
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.705

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8837
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF (CFS) = 7.03

Figure 2.2
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TOTAL AREA(ACRES) = 2.94 TOTAL RUNOFF(CFS) = 7.03

dkk kR krhkhkh R I A I Ak Ak Ik Ak hkhkkkk ok kA bk hkkkhkkkkdhhhhhkhkhkdhkhkrdkhrhkkxhkhhhkrhhrrhhdhtx

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 10.12
RAINFALL INTENSITY(INCH/HR) = 2.71

TOTAL STREAM AREA (ACRES) = 2.94

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.03

hhkkdkhdhhdhhhkhhhhkhhkhhhhhhdhhkhhkrkhkhkhhhkhhhkhhdhhhhhhdhhkhhkhhhkhhkrrkhhkhrhhhrhhhhhhk

FLOW PROCESS FROM NODE 11.00 TO NODE 10.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<KLL

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3)/{(ELEVATION CHANGE)]**,k2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 705.00

UPSTREAM ELEVATION (FEET) = 81.20

DOWNSTREAM ELEVATION(FEET) = 10.10

ELEVATION DIFFERENCE (FEET) = 71.10

TC = 0.303*%[( 705.00*%*3)/( 71.10)1**.2 = 6.609
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.280

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8861

SOIL CLASSIFICATION IS "C"

SUBAREA RUNOFF (CFS) = 6.19

TOTAL AREA (ACRES) = 2.13 TOTAL RUNOFF (CFS) = 6.19

EAKAKKKREKRKRIKRKRKRARA Ak A Ak Ak hkhkhkhkkhkhhhhhhhdhhhhhhhdbhhhhohhhdhkhdhhdkhkkkhhkhhhhhhhhhhhdkhhkk

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 6.61
RAINFALL INTENSITY(INCH/HR) = 3.28

TOTAL STREAM AREA (ACRES) = 2.13

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.19

dhkhkhhkhkhkhkhkdhhhddhhhhhhbdhhhdhhhhhhdrhddbhhhhhhddbhhhdrhhhdhhbdkhhhbrhAhdk kb dkhkrhkhkkkhk

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

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<KL<LK

ASSUMED INITIAL SUBAREA UNIFORM

DEVELOPMENT IS: UNDEVELOPED WITH FAIR COVER
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**,2
INITIAL SUBAREA FLOW-LENGTH(FEET) = 695.00

Figure 2.2
Page 6 of 8



UPSTREAM ELEVATION(FEET) = 81.50
DOWNSTREAM ELEVATION (FEET) = 71.20
ELEVATION DIFFERENCE (FEET) 10.30
TC = 0.709*[( 695.00**3)/( 10.30)]1**.2 22.569
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.883
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6828
SOIL CLASSIFICATION IS "C"
SUBAREA RUNOFF(CFS) = 3.65
TOTAL AREA(ACRES) = 2.84 TOTAL RUNOFF(CFS) = 3.65

I

Ik kA A r R IA IR IR I AT A AR I A Ik hh bk Ak kkhkkhhkhkhhdbhkhhkhkhkdkdhkhhhhkhdkhdhhrrbhdhhhkdhdd

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOQOUS CONFLUENCED STREAM VALUES<K<<<K

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 22.57
RAINFALL INTENSITY (INCH/HR) = 1.88

TOTAL STREAM AREA(ACRES) = 2.84

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.65

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER {CFS) {MIN.) (INCH/HOUR) (ACRE)
1 7.03 10.12 2.705 2.94
2 6.19 6.61 3.280 2.13
3 3.65 22.57 1.883 2.84

*********************************WARNING**********************************

IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

hhkhkkhkkkhkdk A kA hARAdAIAAA Ak AR A A Ak dkh ok hkhkdhhkhrhhddhhhhkhhrhhkhkhhhkhhdhhhbhkrhhhkhkhhdhdx

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

1 11.85 6.61 3.280

2 13.77 10.12 2.705

3 12.09 22.57 1.883
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 13.77 Tc(MIN.) = 10.12
TOTAL AREA(ACRES) = 7.9
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 10.00 = 705.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 7.9 TC(MIN.) = 10.12
PEAK FLOW RATE (CFS) = 13.77

Figure 2.2
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END OF RATIONAL METHOD ANALYSIS

Figure 2.2
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3/17/2020 Precipitation Frequency Data Server
NOAA Atlas 14, Volume 6, Version 2

Location name: Moreno Valley, California, USA* 4
Latitude: 33.9159°, Longitude: -117.2492° Q-’ A
Elevation: 1566.65 ft** § ;’

* source: ESRI Maps K
** source: USGS e

POINT PRECIPITATION FREQUENCY ESTIMATES

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

NOAA, National Wealher Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_& aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)’ L
- [ Average recurrence interval (years) l
Duration T =
T e s s e e T 500 || 1000 |
§-min 1.06 1.42 1.90 2.30 2.87 3.32 3.79 4.30 4.99 5.56
(0.876-1.27) || (1.18-1.72) || (1.57-2.30) || (1.90-2.82) || (2.28-3.64) || (2.59-4.31) || (2.88-5.04) || (3.17-5.88) || (3.53-7.14) || (3.78-8.23)
10-min 0.756 1.01 1.36 1.65 2.06 2.38 272 3.07 3.58 3.98
(0.630-0.918) | (0.846-1.23) || (1.13-1.65) || (1.36-2.02) || (1.64-2.61) || (1.85-3.08) || (2.06-3.61) || (2.27-4.21) || (2.53-5.11) || (2.71-5.90)
15:mitn 0.608 0.816 1.10 1.33 1.66 1.92 219 2.48 288 . 3.21
(0.508-0.740)|(0.680-0.988) | {0.912-1.33) || (1.10-1.63) |} (1.32-2.10) |} (1.50-2.49) || (1.66-2.91) || (1.83-3.40) || (2.04-4.12) ||.(2.19-4.76)
30-min 0.480 0.642 0.862 1.05 1.30 1.51 1.72 1.95 2.27 2.52
(0.400-0.580) |(0.536-0.778) || {0.716-1.05) || (0.862-1.28) || (1.04-1.65) i| (1.18-1.96) || (1.31-2.29) || (1.44-2.67) || (1.60-3.24) || (1.72-3.74)
60-min 0.337 0.451 0.605 0.734 0.915 1.06 1.21 1.37 1.59 1.77
(0.281.0.408) |(0.376-0.546) ||(0.503-0.735)!{(0.605-0.900) || (0.729-1.16) || (0.825-1.37) || (0.918-1.61) || (1.01-1.87) || (1.13-2.28) || (1.21-2.63)
2.hr 0.246 0.321 0.420 0.503 0.616 0.706 0.796 0.892 1.02 1.13
(0.206-0.298)(0.268-0.389)||(0.350-0.511) ||(0.414-0.618){(0.491-0.782) |{(0.550-0.914) | (0.605-1.06) || (0.658-1.22) || {0.722-1.46) || (0.768-1.67)
3-hr 0.201 0.260 0.338 0.402 0.490 0.558 0.627 0.700 0.799 . 0.876
(0.168-0.243)1((0.217-0.315)||(0.281-0.411) |(0.331-0.493) |(0.390-0.621)||(0.435-0.723)}|(0.477-0.834)|(0.516-0.958) |} (0.6564-1.14) || (0.597-1.30)
6-hr 0.139 0.179 0.231 0.274 0.332 0.377 0.422 0.469 0.532 0.581
(0.116-0.169)(0.148-0.217)|(0.193-0.281) {(0.226-0.336) ||(0.265-0.422) |{(0.294-0.489) ||(0.321-0.562) ||(0.346-0.642) |(0.376-0.761)||(0.396-0.862)
12-hr 0.090 0.1186 0.151 || 0.180 0.218 0.248 0.277 0.308 0.349 0.381
(0.075-0.108){{(0.097-0.141){/(0.126-0.184)|{(0.148-0.220) ||{0.174-0.277)1|(0.193-0.321) {(0.211-0.369) | |(0.227-0.422) (0.247-0.499) ||(0.260-0.565)
24-hr 0.058 0.077 0.101 0.121 0.148 0.168 0.189 0.210 0.239 0.261
(0.051-0.067)!|(0.068-0.088)(0.089-0.117)}](0.106-0.141)(0.125-0.178)(0.139-0.207)||(0.153-0.238) ||{0.166-0.272)}(0.181-0.322) (0. 191-0.364)
2-da 0.034 0.046 0.061 0.074 0.091 0.104 0.117 0.131 0.148 0.163
y (0.030-0.039)|{(0.040-0.053)!|(0.054-0.071)(0.064-0.086) {|(0.077-0.109)||(0.086-0.128) | (0.095-0.147)}(0.103-0.169)|(0.113-0.201) ||(0.120-0.228)
1.da 0.024 0.033 0.044 0.054 0.067 0.076 0.087 0.097 0.111 0.122
Y (0.021-0.028)|(0.029-0.038)|}(0.039-0.051)!/(0.047-0.063) ||(0.056-0.080)|}(0.063-0.094) }{(0.070-0.109}}/(0.076-0.125)|(0.084-0.150) ||(0.089-0.170)
4-day 0.020 0.027 0.037 0.044 0.055 0.064 0.072 0.081 0.093 0.103
(0.017-0.023)1{(0.024-0.031){|(0.032-0.042)!/(0.039-0.052) |}(0.047-0.067)|(0.053-0.078)|/(0.059-0.091)|(0.064-0.105)||(0.071-0.126) ||(0.075-0.143)
7-day i 0.012 0.017 0.024 || 0.029 0.037 0.042 0.048 0.054 0.063 0.069
11(0.011-0.014){(0.015-0.020)/(0.021-0.028)|(0.026-0.034)|(0.031-0.044)|(0.035-0.052)|(0.039-0.061)||{0.043-0.070) | |(0.048-0.085)|(0.051-0.097)
10-day 0.009 0.013 0.018 0.022 0.028 0.032 0.037 0.041 0.048 0.053
(0.008-0.010}{(0.011-0.015)/(0.016-0.021) ||(0.019-0.026) |(0.023-0.033) {|(0.027-0.039) |{(0.030-0.046)}|(0.033-0.054) ||(0.036-0.065) ||(0.039-0.074)
20-day 0.005 0.008 0.011 0.013 0.017 0.020 0.023 0.026 0.030 0.034
(0.005-0.006)|(0.007-0.009)}(0.008-0.012)||(0.012-0.015)}|(0.014-0.020)/(0.016-0.024)|/(0.018-0.029)||(0.020-0.034) |(0.023-0.041) }|(0.025-0.047)
30-day 0.004 0.006 0.008 0.010 0.013 0.016 0.018 0.021 0.024 0.027
{0.004-0.005)||(0.005-0.007)}|(0.007-0.010)|/(0.009-0.012)/(0.011-0.016) {(0.013-0.019)/(0.015-0.023)||(0.016-0.027) /|(0.018-0.033) }|{(0.020-0.038)
45.day 0.003 0.005 0.0086 0.008 0.010 0.012 0.014 0.016 0.019 0.022
(0.003-0.004) |[{(0.004-0.005)|(0.0056-0.007) |}(0.007-0.009)|{{0.009-0.012){(0.010-0.015){(0.011-0.018} }/(0.013-0.021)1(0.015-0.028) 1(0.016-0.030)
60-day 0.003 0.004 0.005 0.007 0.009 0.010 0.012 0.014 0.016 0.019
(0.002-0.C03)}/(0.003-0.004){(0.005-0.008)|(0.006-0.008) }(0.007-0.010){(0.009-0.013)1{0.010-0.015){{(0.011-0.018) |{(0.012-0.022) |(0.014-0.026)
' Precipitation frequency (PF) estimaltes in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF eslimates 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 Allas 14 document for more information.

Back to Top

PF graphical

FieuRe 3.l

https://hdsc.nws.noaa.gov/hdsc/pfds/pids_printpage.html?lat=33.9159&lon=-117.2492&data=intensity&units=english&series=pds
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HYDRAULIC ELEMENTS - | PROGRAM PACKAGE
(C) Copyright 1982-2016 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

TIME/DATE OF STUDY: 09:54 09/28/2020

Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DRAINAGE STUDY
STORM DRAIN PIPE SIZING (LINE A)

3 3 ke ok sk 3k ok ke 3k 3k 3k s ok 2k 2k ok ok k¢ 3k 2k ok e 3k ok ok ke 2k 2k ok 3k 3k sk 3k 3k 3k ke 30 b ke 3k B¢ ke 3k o e 30 Ak 3k ok 3k sk 3k ok 3k 3k k¢ S ok 3k ke k6 ke ok 3k 3k 3k 2k Ak ok ok ak 3k Ak ok ok %k

>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<

PIPE SLOPE(FEET/FEET) = 0.0069
PIPEFLOW(CFS) = 81.93
MANNINGS FRICTION FACTOR = 0.013000

>>>>>SOFFIT-FLOW PIPE DIAMETER(FEET) = 3.472, USE 3.5’

Figure 4.1
Page1of1l



3k 3k 3 2k 3k o 3 ke 20 3k ok ok 3¢ ok ok ok e 3k ok ok s k ok ok 3 e e ke sk sk ok e 3k sk ok ok 36 3k 3k ok sk ke sk sk 3k ok ke ok sk sk ke ok Sk o 3k e ok 3k sk ok ke 2k sk ok ke ok ok ok ok ok ok ok ok ok ok

HYDRAULIC ELEMENTS - | PROGRAM PACKAGE
(C) Copyright 1982-2016 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: (809) 748-7777 FAX: (909) 748-7776

TIME/DATE OF STUDY: 10:13 09/28/2020

Problem Descriptions:
APN 297-170-002 & 003
POST-DEVELOPMENT DRAINAGE STUDY
STORM DRAIN PIPE SIZING (LINE E)

o e ok ale ok ok ok 2k sk ok ok o 3k ok o ke ok 2k ok sk ok 3k 9k o ok e 3k ok sk ok ok 3k 3k s ok 3k 2k 38 o 3k ok ke ok o ok ol ok ok o 3 sk ok sk ok ok k¢ 3k ok ok o ok 3k o o ke ke ok ke o ok ke ok ke ok ok ok

>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<

PIPE SLOPE(FEET/FEET) = 0.0170
PIPEFLOW(CFS) = 33.87

MANNINGS FRICTION FACTOR = 0.013000

>>>>>SOFFIT-FLOW PIPE DIAMETER(FEET) = 2.106, USE 2.5’

Figure 4.2
Page 1of1



FastCast™ Drycast
PreGasketed
Stormwater Storage

Lift Holes - 2 1/2" Diameter

\| I_ g?apb

s Ew )
I I \
Span Wall
Rise &
Y /
\ p-
1—Bmmm *|*C
Slab

Typical Section

Standard Box Dimensions

Bottom
Slab

Top

Slab Wall

Weight

Span |Rise

pan

Standard Box Dimensions

Top
Slab

Bottom
Slab

Rise Wall | Weight

Span

Standard Box Dimensions

Bottom
Slab

Top

Rise | Slab Wall | Weight

(Ft) |(Ft) | (n) | (n) | (n) [(Lbsie) W (Ft) [(F) | (n) | (n) | (In) |(LbsJft) (Ft) [(Ft) [ n) | (n) | (n.) |(Lbs./tt)
sl2! 7| 6 |4/ s g |2 |88 |8 |28 1114 | 11| 11 |11 | 5010
3lal 7] & | 4|95 8 |4 | 8| 8 | 8 |2859 11 {5 | 11| 11 |11 | 5204

1 8 |5 8| 8 | 8 |3066 11 | & | #1| 11 |11 ] 5578
P R 2l e TR g l6| 8| 8 |8 |are 11 |7 11| 11 |11 | 5862
£ 19 T del 6 o|3B N HaTh 8 {7 |8l 8 | B |adm 118 | 11| 11 |11 |6146
4 1417 6 |5 |1405 g8 |s| 8| 8 | 8 |3686 71009 A -1 | 11| 6480
Hiiel 11l 11 111 | 718
ci2 3y T e e lafal 9 | o |ssi 11 11 [ 11| 11 |11 | 6999
S 13181 7 161169 |g |5 9| 9 |9 |3744
S L N R 9|6 | 9| 9 |9 3976 12 |4 | 12| 12 |12 | 5856
S a8 |7 612006} Jq |z lalkia | g |[4208 12 |5 | 12| 12 |12 | 6166
slals !l 7 [ 7 1821 g tafale |9 4449 12|86 | 12| 12 |12 | 6476
sl3lsasl 7 171200 g la el 9 |9 4574 1217 | 12| 12 |12 | 6786
128 | 12| 12 |12 | 7096
61418 7 | 71218 1494 | 10| 10 | 10| 4228 1219 112] 12 |12 | 7406
6 5| 8| 7 | 7|234
1015 |10 10 | 10 | 4486 12 {10 | 12| 12 |12 | 7718
6 |68 | 7 |7 |2545 10| 10 | 10 | 4745
10 16 12-laieS12 12 ‘| 12-]-8028
7|2 | 8| 8 |8 |238]| |10]|7 |10} 10 |10 5003 12 |12 | 12| 12 |12 | 8336
7 3 8 8 8 | 2446 10 | 8 10 10 10 | 5261
21lal s | 8 | s logs2| |10]9 |10] 10 | 10]5520
7 5 8 8 8 | 2859 10 {10 | 10 10 10 | 5778
7|16 | 8| 8 |8 |3066
70 | e d e asianrs
Note: e A = Wall thickness Figure 4.3
e C=2"for4" 5" and 6" wall -No Scale-
e C =4"for 7" and greater wall All dimensions subject to allowable
e Contact manufacturer for standard joint lengths. specification tolerances.
TITLE PLANT STATE | SECTION.PAGE DATE : a
Reinforced Concrete Grand Prairie Bio &/ C’ean
: ™| 4.1 |11-12-15
Precast Box Section Houston A Forterra Company
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