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surrounding areas are either developed or planned for development. See Figure 1b —
Vicinity/Location Map and Figure 1c — Aerial Map.

The site ranges in elevation from approximately 919 feet above mean sea level in the far
westerly corner of the site to approximately 885 feet above mean sea level at the frontage along
Temescal Canyon Road.

With the City of Corona being a co-permitee on the County of Riverside's MS4 permit, certain post
development water quality features need to be designed into the project for water quality treatment
of daily nuisance flows and first flush storm flows after the project is constructed and operated.

PROJECT LOCATION

Figure 1b: Vicinity Map
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way west of the project site. Downstream of these two pipes the discharges (13.04 cfs. and 12.83
cfs. ) follow natural drainage courses within PN 282-121-009 and APN 282-121-008 and adding a
sub-area of 3.1 acres before merging (34.0 cfs.) with the gutter flow on Temescal Canyon Road.
The project has proposed a drainage inlet in front of these two properties to help intercept the
discharge form these two systems 5 and 6. The Hydrologic calculations assumed these two
properties are commercial.

See Results - for Rational Method Hydrology Calculations (Existing Condition)
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Hydrology - Proposed Condition:

The Project is providing two pipes to intercept the discharges from systems 5 and 6 and running
them thru the proposed development. The on-site runoff from the project is conveyed to the
front of the project where it will be intercepted by an underground bicfiliration BMP before it is
discharge into one of the proposed pipes that is picking up the offsite discharges and continues
to the north east corner of the project where it will confluence with the other pipe before
connecting to the existing storm drain in Temescal Canyon Road.

See below for Rational Method Hydrology Calculations (Existing & Proposed Conditions).
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RATIONAL METHOD HYDROLOGY COMPUTER PRCOGEAM BASED ON
RIVERSIDE COUNTY PFLCOCD CONTRCL & WATER CONSERVATION DISTRICT
{RCFC&WCD) 1978 HYDROLOGY MANUAL
{c) Copyright 1982-2016 Advanced Engineering Software (aes)
{Rational Tabling Versicn 23.0)
Release Date: 07/01/2016 License ID 1542

hnalysis prepared by:

dokrodk ok ok ok ok ok d ok ok ok ke ok ko ok ke e ok DESCRIPTION OF STUDY LR AR A I A L B

* TEMESCAL 100 YEAR HYDROLOGY - DEVELCOPED CONDITION
*

*
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FILE NAME: DEV.DAT
TIME/DATE COF STUDY: 14:35 12/27/2022

USER SPECIFIED STCRM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE{INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TC USE FOR FRICTION SLOPE = 0.85
2-YEAR, 1-HCOUR PRECIPITATICN (INCH)} = 0.600

100-YEAR, 1-HOUR PRECIPITATION (INCH)} = 1.400

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HQUR} = 1.400

SLOPE OF INTENSITY DURATICN CURVE = 0.4500

RCFCe&WCD HYDROLOGY MANUAL "C"-VALUES USED FCR RATICNAL METHCD

NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TC RCEC&WCD HYDROLOGY MANUAL
AND IGNCRE CTHER CONFLUENCE COMBINATICNS FOR DOWHNSTREAM ANALYSES

*USER-DEFINED STREET-SECTICNS FOR COUPLED PIPEFLCOW AND STREETFLCW MODEL*

HALF- CRCWN TC  STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CRCSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP EIKE FACTOR
NO. (FT) (FT} SIDE / SIDE/ WAY (E'T) (FT}  (FT)  (FT) (r)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 €0.167 0.0150

GLCBAL STREET FLOW-DEPTH COMNSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. {Depth)*{Velocity} Constraint = 6.0 (FT*FT/S3)
*31IZE PIPE WITH & FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTEEAM TRIBUTARY PIPE. *
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FLOW PROCESS FRCOM NCDE 11.00 TC NODE 12.00 IS CODE = 22

ASSUMED INITIAL SUBAREA UNIFCERM
DEVELCPMENT IS COMMERCIAL
USER SPECIFIED Tc (MIN.) = 5.000




100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 4.283
*USER SPECIFIED (SUBAREA) :

CCMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = .38%00
SUBARER RUNCEF (CFS) = 0.32
TOTAL AREA{ACRES) = 0.08 TOTAL RUNCFF {CF3) = 0.32
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FLOW PROCESS FROM NCDE 12.00 TC NODE 13.00 I5 CCODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) =  918.00 DOWNSTREAM(FEET) =  917.80
FLOW LENGTH (FEET) = 26.00  MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) =  3.64

PIPE FLOW VELOCITY = {TOTAL FLOW)/ (PIPE CROSS SECTION ARER)

GTVEN PTPE DIAMETER(TNCH) =  4.00 NUMBER OF PTIPES = 1
PIPE-FLOW(CFS) = 0.32

PIPE TRAVEL TIME (MIN.) = (.12 Te (MIN.} = 5.12

LONGEST FLOWPATH FROM NODE 11.00 TO NODE 13.00 = 26.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 13.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.238
*USER SPECIFIED {(SUBAREZX) :
COMMERCIAL DEVELOPMENT RUNCFE COEFFICIENT = ,.8900
SUBAREA AREA (ACRES) = 0.03 SUBAREA RUNOEF {CFS) = 0.12
TOTAL AREA (ACRES) = 0.1 TOTAL RUNOFFE {CEF5} = 0.44

TC(MIN.) = 5.12
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FLOW PROCESS EFROM MNCDE 13.00 TC NODE 16.00 Is CODE = 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<C<
»>>>>>U8ING COMPUTER-ESTIMATED PIPESIZE (NCN-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) =  904.50 DOWNSTREAM(FEET) =  903.60
FLOW LENGTH(FEET) = 119.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  2.64

ESTIMATED PIPE DIAMETER{INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.44

PIPE TRAVEL TIME(MIN.) = 0.75 Te (MIN.) = 5.87

LONGEST FLOWPATH FROM NODE 11.00 TO NODE 16.00 = 145,00 FEET.

Rk kR ko kR ok kk ko ko k ok ko ko w kR ko k ok ko kR ke b vk ok kv ok kR kR ok ks ok R e ko ke Rk

FLOW PROCESS FROM MNODE 16.00 TO NODE 16.00 I35 CODE = E1

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 3.985

COMMERCTAL DEVELOPMENT RUNOFF COEFFICIENT = .8813

SOIL CLASSIFICATION IS "B™

SUBAREA AREA (ACRES) = g.12 SUBAREA RUNCFE {CF5} = 0.44
TOTAL AREA (ACRES) = 0.2 TOTAL RUNOFF (CFS} = 0.88

TC(MIN.} = 5.87
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 I8 CODE = 10
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PLOW PROCESS FROM NODE 14.00 TO NODE 15.00 I5 CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 45%.00
UPSTREAM ELEVATION(FEET) = 808.30
DOWNSTREAM ELEVATICN{(FEET) = 907.50
ELEVATION DIFFERENCE ({FEET)} = 0.80
TC = 0.303*[{48.00**3) /¢ 0.80)]**.2 = 3.274
COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.283
COMMERCIAL DEVELOPMENT RUNOEFF COEFFICIENT = .8823
SOIL CLASSIFICATIOCW IS "B™
SUBAREA RUNOFF {(CFS5} = 0.22
TOTAL AREA{ACRES) = 0.06 TOTAL RUNOFF {CF3) = 0.22
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PLOW PROCESS FROM NODE 15.00 TO NODE 16.00 I8 CODE = 82

»>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 207.50
DOWNETREAM NODE ELEVATION(FEET) = 806.60
CHANNEL LENGTH THRU SUBAREA{FEET) = 119.00

"V GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE({(FEET) = 0.125
PAVEMENT LIP(FEET) = 0.010 MENNING'S N = .0130
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMOM DEPTH{FEET} = 0.14

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.914
COMMERCIAL DEVELOPMENT RUNOCEFF COEFFICIENT = ,8810
SOIL CLASSIFICATION 15 "B™
TrRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = 0.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 1.79
AVERAGE FLOW DEPTH({FEET} = 0.14 FLOOD WIDTH(FEET) = 3.68
"y* GUTTER FLOW TRAVEL TIME (MIN.) = 1.11 Te (MIN.}) = 6.11
SUBAREAR AREA (ACRES) = 0.12 SUBAREA RUNOFF {CES) = 0.43
TOTAL AREA (ACRES) = 0.2 PEAK FLOW RATE (CFS5) = 0.64
** PIPE S5IZED TO MAXIMIZE V-GUTTER FLOW AT DOWNSTREAM NODE **
ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMEER OF PIPES = 1
DEFTH OF FLOW IN 6.0 INCH PIPE IS5 3.0 INCHES

PIPE-FLOW VELOCITY((FEET/SEC.) = 2.23

PIPE-FLOW(CEFE) = 0.22

PIPEFLOW TRAVEL TIME (MIN.} = 0.89 Tc (MIN.) = 5.89

100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 3.979

SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFFE(CFS) = 0.43
TOTAL AREA (ACRES) = 0.2 PEAK FLOW RATE(CF5) = 0.65

*NOTE: V-GUTTER CAPACITY MAY BE EXCEEDED*
V-GUTTER HYDRAULICS BASED ON MAINLINE Tc:
V-GUTTER HYDRAULICS COMPUTED USING ESTIMATED FLOW({CEFS) = 0.43



END OF SUBAREZA "V GUTTER HYDRAULICS:

DEPTH(FEET} = (.14 FLOOD WIDTH(FEET) = 3.69
FLOW VELOCITY (FEET/SEC.) = 1.81 DEPTH*VELOCITY (FT*ET/SEC) = 0.26
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 16.00 = 168.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NQODE 16.00 I5 CODE = 11

** MAINSTREAM CONEFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREL
NUMBER (CES) (MIN.) (INCH/HOUR} (ACRE}

1 0.65 6.11 3.914 0.18
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 16.00 = 168.00 FEET.

¥** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) MIN.} INCH/HOUR) {ACRE)

1 0.88 5.87 3.985 0.23
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 16.00 = 145.00 FEET.
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IN THIS CCMPUTER PROGEAM, THE CONFLUENCE VALUE USED IS5 BASED
ON THE RCFC&WCD FCRMULA COF PLATE D-1 AS DEFAULT VALUE. THIS FORMULZ
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TAEBLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CES) (MIN.) (INCH/HOUR)
1 1.50 5.87 3.985
2 1.51 6.11 3.914

COMPUTED CONEFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 1.50 Te (MIN.) = 5.87
TOTAL AREA (ACRES) = 0.4
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FLOW PROCESS FROM NODE 16.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>U5ING CCMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) =  903.60 DOWNSTREAM(FEET) =  903.00

FLOW LENGTH (FEET) = 30.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE I§ 5.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  5.28

ESTIMATED PIPE DIAMETER (INCH) =  9.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.50

PIPE TRAVEL TIME(MIN.) =  0.09 Te (MIN.) = 5.97

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 20,00 = 198.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 10

>>>>>MATN-S5TREAM MEMORY CCPIED ONTC MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 14.00 TO NODE 1%3.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTE (FEET) = 54.00

UPSTREAM ELEVATION(FEET) = 908. 30

DOWNSTREAM ELEVATION(FEET) = 907.50

ELEVATION DIFFERENCE (FEET) = 0.80

TC = 0.303%[( 54.00%*3) /¢ 0.80)]**.2 = 3.471

COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.283

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8823

S50IL CLASSIFICATION IS "B"

SUBAREA RUNOFF (CFS) = 0.16

TOTAL ARER (ACRES) = 0.04  TOTAL RUNOFF{CFS) = 0.16
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FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 92

>>>>>COMPUTE "V GUTTER FLCOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREEAM NODE ELEVATION(FEET) = 207.50
DOWNSTREAM NODE ELEVATION(FEET) = 906.30
CHANNEL LENGTH THRU SUBAREA(FEET) = 60.00

" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET} = §.120
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH({FEET) = 0.14

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.115
COMMERCIAL DEVELOPMENT RUNOEFF COEFFICIENT = ,8817
SOIL CLASSIFICATION IS5 "B™
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CES) = 0.30
TRAVEL TIME THRU SUBAREA BASED OW VELOCITY({FEET/SEC.) = 2.14
AVERAGE FLOW DEPTH({FEET} = 0.12 FLOOD WIDTH({FEET} = 3.400
" GUTTER FLOW TRAVEL TIME (MIN.) = 0.47 Te (MIN.} = 5.47
SUBAREA AREA (ACRES) = 0.08 SUBAREZA RUNOFFE (CF5) = 0.28
T'OTAL ARFA (ACRES) = 0.1 PEAK FLOW RATE (CF3) = 0.44

NOTE: TRAVEL TIME ESTIMATES BASED ON NORMAL
DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP]

END OF SUBAREZA "W GUTTER HYDRAUOLICS:

DEPTH{FEET} = 0.13 FLOOD WIDTH(FEET) = 3.00

FLOW VELOCITY{(FEET/SEC.) = 2.36 DEPTH*VELOCITY {CT*FT/SEC) = 0.31

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 20.00 = 114.00 FEET.
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FPLOW PROCESS FROM NCDE 20.00 TO NODE 20.00 IS CODE = 11

** MAINSTREAM CONFLUENCE DATA **
STREAM RUNOFT Te INTENSITY AREA
NUMBER (CF3S) {(MIN.}) (INCH/HOUR} (ACRE)



1 0.44 5.47 4.115 0.12
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 20.00

114.00 FEET.

¥** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY ARER
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 1.50 5.97 3.956 0.41
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 20.00 = 198.00 FEET.
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IN THI5 COMPUTER PROGEAM, THE CONPFLUENCE VALUE USED IS5 BASED
ON THE RCFC&WCD FCORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY ERESULT IN THE MAXIMUM VALUE OF PEAK FLOW.

RS SR SR ESE S LSRR E LSS LRSS SRR EEEE R R R R R R R R R R R

** PEAK FLOW RATE TAELE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) {MTN. ) (TNCH/HOURS
1 1.81 5.47 4.115
2 1.82 5.97 3.895¢

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CF5) = 1.92 Te (MIN,}) = 5.97
TOTAL AREA (ARCRES) = 0.5
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CCDE = 10
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FLOW PROCESS FROM NCDE 17.00 TC NODE 18.00 I5 CODE = 21

ASSUMED TNTITTAI SUBAREA UNTFORM
DEVELOPMENT IS COMMERCIAL
TC = K*[ (LENGTH**3}/ {(ELEVATION CHANGE)] **.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 106.00
UPSTREAM ELEVATION (FEET) = §20.50

DOWNSTREAM ELEVATION{(FEET) = 520.00

ELEVATION DIFFERENCE ({FEET) = 0.50

TC = 0.303*[(106.00**3}/{ 0.50)]**.2 = 5.714

100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 4.033
*USER SPECIFIED (SUBAREA) :

COMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = .9900
SUBARER RUNCEF (CF3) = 0.25
TOTAL AREA (ACRES) = 0.06 TOTAL RUNCEE (CEF5) = 0.25
B A A A A A A A A A A A R A R A R A R A R e A i e
FLOW PROCESS FROM NCDE 18.00 TC NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

»>>>2>U8ING COMPUTER-ESTIMATED PIPESIZE (NCON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM (FEET) = 503.50 DOWNSTREAM(FEET} = 503.00
FLOW LENGTH({FEET) = 55.00 MANNING'S N = 0.013

DEPTH CF FLCOW IN 6.0 INCH PIPE IS 3.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.51




ESTIMATED PIPE DIAMETER({INCH) = 6.00 NUMBER OF PIPES = 1

PIPE-FLOW({(CES) = 0.25
PIPE TRAVEL TIME (MIN.) = 0.37 Tc (MIN,} = £.08
LONGEST FLCOWPATH FROM NODE 17.00 TO NODE 20.00 = 161.00 FEET,.
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FLOW PROCESS FROM NCDE 20.00 TO NODE 20.00 IS CCDE = 11

** MAIN STREAM CONELUENCE DATA **

STREAM RUNOFF T INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 0.25 6.08 3.0922 0.06
LONGEST FLOWPATH FROM NODE 17.00 TO NODE 20.00 = 161.00 FEET.

¥** MEMORY BANK # 3 CONFLUENCE DATA *¥

STREAM RUNOFF Te INTENSITY ARER
NUMBER (CFS) (MIN.} (INCH/HOUR) {ACRE}

1 1.92 5.97 3.956 0.53
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 20,00 = 198.00 FEET.

FhFhd ARk kT E ok kA Rk w kA AT AN A PTRARNTHOF o kkr kb kb d b bk kv d ok kwh kv b b

IN THIS CCMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS5 BASED
ON THE RCFC&WCD FCEMULZ OF PLATE D-1 AS DEFAULT VALUE. THIS FORMOULZ
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CEF35) {MIN.) {INCH/HOUR)
1 2.1%6 5.97 3.856
2 2.15 6.08 3.922

COMPUTED CONEFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 2.16  Te(MIN.) = 5.97
TOTAL ARER(ACRES) = 0.6
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FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 15 CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  903.00 DOWNSTREAM(FEET} =  902.50

FLOW LENGTH (FEET) = 28.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.56

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

PIPE-FLOW (CEFS) = 2.16

PIPE TRAVEL TIME({MIN.) = 0.08 Te (MIN.) = 6.05

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 21.00 = 226.00 FEET.
R A R R R R R S A e i A R e S A

FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.931



CCMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = ,8811
SOIL CLASSIFICATICHW IS5 "B™

SUBAREA AREAR (RCRES) = 0.03 SUBAREA RUNOFF (CES) = 0.11
T'OTAL AREA (ACRES) = 0.6 TOTAL RUNOFF (CES) = 2.27
TC{MIN.}) = 6.05
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FLOW PROCESS FROM NODE 21.00 TO NODE 61.00 I5 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>U5ING COMPUTER-ESTIMATED FIPESIZE (NOW-PRESSURE PLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) =  902.50 DOWNSTREAM{(FEET} = 883.00
FLOW LENGTH(FEET) = 177.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCHE PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.16

ESTIMATED PIPE DIAMETER (INCH) =  9.00 NUMBER OF PIPES = 1

PTPE-FLOW (CFS) = 2.27

PIPE TRAVEL TIME (MIN.) = 0.26 Te (MIN.) = £.31

LONGEST FLOWPATH FROM NODE 14.00 TO NODE £1.00 = 403.00 FEET.
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FLOW PROCESS FROM NODE 61.00 TC NODE 61.00 IS CODE = 12
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FPLOW PROCESS FROM NODE 61.00 TO NODE 61.00 I5 CODE = 12
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FPLOW PROCESS FROM WODE 61.00 TO NODE 61.00 Is CODE = 12
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FLOW PROCESS FROM NODE 61.00 TO NODE 61.00 Is CODE = 10
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FLOW PROCESS FROM WODE 60.00 TO NODE 61.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 206.00
UPSTREAM ELEVATION (FEET) = 8907.00

DOWNSTREAM ELEVATION(FEET) = 886.00

ELEVATION DIFFERENCE (FEET) = 21.00

TC = 0.303*[{ 206.00%*%3} /¢ 21.00)]**.2 = 4.031

COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.283



COMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = L8823

SOIL CLASSIFICATICW IS5 "B™

SUBARER RUNCEFE {(CFS) = 0.42

T'OTAL AREA (ACRES) = 0.11 TOTAL RUMOEFE (CF3) = 0.42
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FLOW PROCESS FROM NCDE 61.00 TC NODE 61.00 I5 CODE 11

** MAIN STREAM CONELUENCE DATAR **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 0.42 5.00 4,283

LONGEST FLCWPATH FRCM NODE 60.00 TO NODE

¥** MEMORY BANK # 1 CONFLUENCE DATR *¥

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.} (INCH/HOUR)
1 2.27 6.31 3.856

LONGEST FLOWFATH FROM NODE 14.00 TO NODE

ARER
(ACRE)
0.11

61.00 206.00 FEET.

ARER
{ACRE}
0.62

£1.00

403.00 FEET.
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IM THIS COMPUTER PRCGRAM, THE CONFLUENCE VALUE USED IS BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMOULZ
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TAELE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CEFS) {MIN.) {INCH/HQOUR)
1 2.22 5.00 4.283
2 2.66 6.31 3.856

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE{(CFS) 2.66  To(MIN.)
TOTAL AREA (ACRES) 0.7

6.31
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FLOW PROCESS FROM NCDE 6£1.00 TO NODE 61.00 IS5 CODE 12

b A S A A S S SRR AR SRR A S A SRS A S ASEES S A A AR A IS A A A A A A A A

FLOW PROCESS FROM NCDE 61.00 TO NODE 64.00 IS CODE 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<
»»»>»>05ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

883.00

ELEVATION DATA: UPSTREAM(FEET) = DOWNSTREAM(FEET) =  882.90
FLOW LENGTH(FEET} = 7.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  5.37

ESTTMATED PTEE DIAMETER{TNCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 2.66

PIPE TRAVEL TIME{(MIN.) = 0.02 Te (MIN.) = £.34

LONGEST FLOWPATH FRCM NODE 14.00 TO NCDE 64.00 410.00 FEET.
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FPLOW PROCESS FROM NODE 64.00 TO NODE 64.00 IS CODE = 10

ok R g vk v e o ke ke ko ke e e ke ke ol ke o ke e e ke e e ok ok e e ke ket o e ke e e e e ke ke e e ke el ok ko ke e ke ek e ke ke ke ke e b ok ke e e ok e ke ke e R

FLOW PROCESS FROM NODE 62.00 TO NQODE 63.00 I35 CODE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT I5 COMMERCIAL
TC = K*[ (LENGTH**3)/(ELEVATION CHANGE)]**.2

INITIAL SUBAREZA FLOW-LENGTH (FEET) = 72.00

UESTREAM ELEVATION (FEET) = 820.50

DOWNSTREAM ELEVATION({(FEET) = 920.00

ELEVATION DIFFERENCE (FEET) = 0.50

TC = 0.303*[{ T2.00%*3} /| 0.50)}**.2 = 4.531

COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.283

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,8823

SOIL CLASSIFICATION IS5 "B™

SUBAREA RUNOFF {CFS} = 0.16

TOTAL AREA (ACRES) = 0.04 TOTAL RUNCEF {CF3) = 0.16

RS A S LRSS S E AR EE SR L S SRS SRS EESESSRSSESS R S R EESE SR RS EEERE R R EEES S S

PLOW PROCESS FROM NODE 63.00 TO NODE 64.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NON~-PRESSURE FLOW) <«<<<<

ELEVATION DATA: UPSTREAM(FEET) =  883.00 DOWNSTREAM{(FEET) = 882.90
FLOW LENGTH (FEET) = 5.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.9 INCHES

PIFPE-FLOW VELOCITY (FEET/SEC.) =  2.93

ESTIMATED PIPE DIAMETER (TNCH) = .00 NUMBER OF PIPES = 1

DIPE-FLOW (CFS) = 0.16

DPIPE TRAVEL TIME({MIN.) =  0.03 Te (MIN.) = 5.03

LONGEST FLOWPATH FROM NODE 62.00 TC NODE 6£4.00 = 77.00 FEET.
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FLOW PROCESS FROM NODE 64,00 TO NODE 64.00 I8 CODE = 11

** MAIN STREAM CONEFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CEF3) (MIN.) {INCH/HQUR) {ACRE}
1 0.18% 5.03 4.272 0.04
LONGEST FLOWFATH FROM NODE 62.00 TO NCDE 64.00 = 77.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MTN.) {TNCH/HCUR} (ACRE)
1 2.66 6.34 3.850 0.73
LONGEST FLOWPATH FROM NODE 14.00 TO HODE 64.00 = 410.00 FEET.

*‘k**‘k***‘k‘k***********‘k**ﬂr**‘k‘k*‘k**WARNING********k***'k'k*'k****************‘k*



IN THIS CCMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS5 BASED
ON THE RCFC&WCD FCOEMULZ CF PLATE D-1 AS DEFAULT VALUE. THIS FORMOULZA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {(CFS) {MIN.} {INCH/HOUR)
1 2.27 5.03 4.272
2 2.80 6.34 3.850

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE({CFS5} = 2.80 Tc (MIN.} = 6.34
TOTAL AREA (ACRES) = 0.8
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FLOW PROCESS FROM NCDE 64.00 TO NODE 65.00 I5 CCODE = 31
>>>%>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LS
»>»>»>»>U5ING COMPUTER-ESTIMATED PIPESIZE (NCON-PRESSURE FLOW) <<<<<

ELEVATION DATZA: UPSTREAM(FEET) = 882.90 DOWNSTREAM(FEET) = 882.75
FLOW LENGTH (FEET) = 15.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  4.70

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.80

PIPE TRAVEL TIME (MIN.) = (.05 Te (MIN.) = £.39

LONGEST FLOWPATH FROM NODE 14.00 TO NODE £5.00 = 425.00 FEET.
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FLOW PROCESS FROM NODE 65.00 TC NGDE 65.00 I5 CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 3.83¢6
COMMERCIAL DEVELOPMENT RUNCFF COEFFICIENT = .8807
SOIL CLASSIFICATICN Is "B™
SUBARREA AREA (ACRES) = 0.08 SUBAREA RUNQFF{CFS} = 0.28
TOTARL AREA (ACRES) = 0.9 TCTAL RUNCEF {CFS} = 3.08

TC{MIN.) = 6£.39
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FLOW PROCESS FRCOM NCDE 65.00 TC NODE 66.00 IS CODE = 31

>>>>>COMPUTE FIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>»>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NCN-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET} = 882.75 DOWNSTREAM{FEET}

= 882.50
FLOW LENGTH (FEET) = 25.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 12.0 INCH FIPE IS 9.2 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 4.75
ESTIMATED PIPE DIAMETER({INCH)} = 12.00 NUMBER CF PIPES = 1
FIPE-FLOW (CF5} = 3.08
PIFE TRAVEL TIME (MIN.} = 0.09 Toc (MIN.) = 6.48
LONGEST FLOWEPATH FROM NCDE 14.00 TG NGODE 66.00 = 450.00 FEET.
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FLOW PROCESS FROM NCDE 66.00 TG NODE 66.00 IS5 CODE = 10



»>>>>>»MATN-S5TREAM MEMORY COPIED ONTO MEMCRY BANK # 2 <<<<<
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PLOW PROCESS FROM NODE 66.00 TO NQODE 66.00 I5 CODE = 12
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PLOW PROCESS FROM NCDE 54,00 TO NODE 55.00 I5 CCDE = 21

ASSUMED INITIAL SUBAREA UNIFORM
DEVELOPMENT IS5 COMMERCIAL
TC = K*[ (LENGTH**3)/{(ELEVATION CHANGE)]**.2

INITIAL SUBAREZ2 FLOW-LENGTH (FEET) = 30.00

UPSTREAM ELEVATION (FEET) = 886.30

DOWNSTREAM ELEVATICON({FEET)} = 886.00

ELEVATION DIFFERENCE {FEET) = G.30

TC = 0.303*[{ 30.00%*3) /1 0.30)}**.2 = 2.9%68
COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN.
100 YEARR RAINFALL INTENSITY (INCH/HOUR)} = 4.283
*USER SPECIFIED (SUBAREA) :

CCMMERCIAL DEVELOPMENT RUNOEF COEFFICIENT = ,G8%00

SUBARER RUNOFFE {(CFS5)} = 0.13

TOTRL ARFEA (ACRES) = 0.03 TOTAL RUNOFF {CFS) = G.13
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FPLOW PROCESS FROM NOCDE 55.00 TO NODE 56.00 I8 CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAC<<C<<
»>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) =  883.50 DOWNSTREAM{FEET) = 882.90
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.71

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.13

PIPE TRAVEL TIME{MIN.} = 1.08 Te (MIN,) = £.08

LONGEST FLOWPATH FRCM NODE 54.00 TO NODE 56.00 = 140.00 FEET.
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FLOW PROCESS EFROM NODE 56.00 TC NODE 56.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.924
COMMERCIAL DEVELOPMENT RUNCFEFF COEFFICIENT = ,8810
SOIL CLASSIFICATION IS "B™
SUBAREAR AREA (ACRES) = 0.02 SUBAREA RUNOEF {CFS) = 0.08
TOTAL AREA (ACRES) = 0.1 TOTAL RUNOFF {CE5) = 0.21
TC(MIN.) = 6£.08
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FLOW PROCESS FROM MNCDE 56.00 TC NODE 55.00 I5 CODE = 31

»>>25>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>U5ING COMPUTER-ESTIMATED PIPESIZE (MOW-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM({(FEET) = 882.90 DOWNSTREAM (FEET)

= 882.70
FLOW LENGTH (FEET) = 20.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.6 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 2.48
ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.21
PIPE TRAVEL TIME (MIN.) = (.13 Te (MIN.) = £.21
LONGEST FLOWPATH FROM NODE 54.00 TO NODE 59.00 = 160.00 FEET.
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FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 I5 CODE = 10
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FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 I§& CODE = 21

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

INITIAL SUBAREZ FLOW-LENGTH (FEET) = 48.00

UPSTREEAM ELEVATION(FEET) = 820.50

DOWNSTREAM ELEVATION (FEET) = 820.00

ELEVATION DIFFERENCE (FEET)} = 0.50

TC = §.303*[{ 48.00**3}) / ( 0.50)}**.2 = 3.553

COMPUTED TIME OF CONCENTRATION INCREASED TC 5 MIN.
100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 4.283
*USER SPECIFIED (SUBAREZ) :

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = ,893800

SUBAREA RUNOFF {CFS5) = 0.20

TCTAL AREA({ACRES) = 0.05 TOTAL RUNOFE (CF5) = 0.20
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FPLOW PROCESS FROM NODE 52.00 TO NODE 53.00 I§& CODE = 31

»2>25>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAC<<<<
>>>55UJ51ING COMPUTER-ESTIMATED PIPESIZE (NCN-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 883.40 DOWNSTREAM{FEET} = 8832.30

FLOW LENGTH(FEET) = 5.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  3.14

ESTIMATED PIPE DIAMETER{(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 0.20

PIPE TRAVEL TIME(MIN.} = 0.03 Te (MIN.) = 5.03

LONGEST FLOWPATH FROM NODE 51.00 TO NODE 53.00 = 53.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 I5 CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR)
*USER SPECIFIED {SUBAREZA) :
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .92900

4.273



SUBARER AREA (ACRES) = 0.02 SUBAREA RUNOFF(CFE) = 0.10
TOTAL AREA{ACRES) = 0.1 TOTAL RUNOFF (CEF3) = 0.30
TC(MIN.}) = 5.03
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FLOW PROCESS FROM NODE 53.00 TO NODE 59.00 IS CCDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<C<<
»>>»>>U5ING COMPUTER-ESTIMATED PIPESIZE (MON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 883.30 DOWNSTREAM{FEET} = 882.70

FLOW LENGTH(FEET) = 53.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.88

ESTIMATED PIPE DIAMETER({INCH) = 6.00 NUMBER OF PIPES = 1

PIPE-FLOW (CEFS) = 0.30

PIPE TRAVEL TIME (MIN.) = 0.31 Tec (MIN.) = 5.33

LONGEST FLOWFATH FROM NODE 51.00 TO NODE 59.00 = 106.00 FEET.
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FLOW PROCESS FROM NOCDE 59.00 TO NODE 5%.00 IS CODE = 11

** MAIN STREAM CONEFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR} (ACRE)

1 0.30 5.33 1.160 0.07
LONGEST FLOWPATH FROM NODE 51.00 TO NODE 59.00 = 106.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CEFS8) {MIN.) {INCH/HOUR) {ACRE)
1 0.21 6.21 3.885 .05
LONGEST FLOWPATH FROM NODE 54.00 TO NODE 55.00 = 160.00 FEET.

**********‘k**********‘*‘******9{****WARNING****************‘k‘k‘k*‘**************

IN THIS CCOMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS5 BASED
ON THE RCFC&WCD FORMULZ OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULZ
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOR.
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** PEAK FLOW RATE TABLE **

STREAM RUMCEF Te INTENSITY
NUMBER (CE'S) {MIN.) {INCH/HOUR)
1 0.47 5.33 4.160
2 0.48 6.21 3.885

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE({CFS) = 0.47  Tc(MIN.) = 5.33
TOTAL AREA (ACRES) = 0.1
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FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 12
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FLOW PROCESS FROM NOCDE 59.00 TO NODE 59.00 I5 CCDE = 10
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FLOW PROCESS FROM NOCDE 57.00 TO NODE 58.00 I5 CCODE = 21

ASS5UMED INITIAL SUBAREA UNIFOCRM
DEVELOPMENT IS5 COMMERCIAL
TC = K*[ (LENGTE**3)/{(ELEVATION CHANGE)]**.2

INITIAL SUBAREA FLOW-LENGTH (FEET) = 155.00
UPSTREAM ELEVATION (FEET) = 888.00
DOWNSTREAM ELEVATICON({FEET) = 886.50
ELEVATION DIFFERENCE (FEET) = 1.50
TC = 0.303*[( 155.00**3}/( 1.50)1**.2 = 5.762
100 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 4.018
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8814
SOIL CLASSIFICATICN IS5 "B™
SUBAREA RUNOFFE {CFS5) = 0.11
TOTAL ARFA{ACRES) = 0.03 TOTAL RUNOEFFE {CF3) = 0.11
R S S A B EE S A SR ELLSRERELEEEEEEEREEEEEEREEEEEEE SRR R EES SRS S SRR SRS EES AL EEEEES]
FLOW PROCESS FROM NOCDE 58.00 TO NODE 59.00 I8 CODE = 81

>>>>>ADDITION OF SUBAREA TO MATNLINE PEAK PFPLOW<<<LL

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.018

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8814

SOIL CLASSIFICATION IS "B™

SUBAREAR AREA (ACRES) = 0.06 SUBAREA RUMNOFF (CF5) = 0.21
TOTAL AREA{ACRES) = 0.1 TOTAL RUNOEFF {CEFS) = 0.32
TC(MIN.} = 5.76
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FLOW PROCESS FROM NODE 5%.00 TO NODE 55.00 I8 CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CES) (MIN.) {INCH/HOUR} (ACRE)

1 0.32 5.76 4,018 0.09
LONGEST FLOWPATH FROM NODE 57.00 TO NODE 59.00 = 155.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNCFEFF N INTENSITY AREA
NUMBER (CFS) {(MIN.) {INCH/HOUR) {ACRE)
1 0.47 5.33 4.160 0.12
LONGEST FLOWPATH FROM NODE 54,00 TO NODE 59.00 = 160.00 FEET.

‘k*******‘k********‘k***‘k***********WARNING*******‘k******‘k****‘k*‘k*********‘k‘k*

IN THIS COMPUTER PROGERAM, 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 FLONW.
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** PEAK FLOW RATE TAELE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CEFS) {MIN.} {INCH/HOUR)
1 0.77 5.33 4.160
2 0.78 5.76 4.018

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE({(CFS5} = 0.77 To (MIN.}) = 5.33
TOTAL AREA (ACRES) = 0.2
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FLOW PROCESS FROM NODE 59.00 TO NODE 66.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  882.70 DOWNSTREAM(FEET) =  832.50

FLOW LENGTH(FEET) =  22.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  3.33

ESTIMATED PIPE DIAMETER (INCH) =  9.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.77

PIPE TRAVEL TIME (MIN.) = 0.11 Tc (MIN.) = 5.44

LONGEST FLOWPATH FROM NODE 54.00 TO NODE 66.00 = 182.00 FEET.
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FLOW PROCESS FROM NODE £66.00 TO NODE 66.00 IS CODE = 11

** MAIN STREAM CONELUENCE DATA **

STREAM RUNOFF Te INTENSITY ARER
NUMBER (CFS) (MIN.) (INCH/HQUR) (ACRE)

1 0.77 5.44 4,122 0.21
LONGEST FLOWPATH FROM NODE 54.00 TO NODE £6.00 = 182.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA *¥*

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.} (INCH/HOUR) {ACRE)

1 3.08 6.48 3.812 0.86
LONGEST FLOWPATH FROM NODE 14.00 TO NODE £6.00 = 450.00 FEET.
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IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED I35 BASED
ON THE RCFC&WCD FORMULZ OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA
WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CF3) {MIN.) {INCH/HOUR)
1 3.36 5.44 1,122
2 3.80 6.48 3.812

COMPUTED CONFLUENCE ESTTMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.80 Tc(MIN.) = 6.48
TOTAL AREA (ACRES) = 1.1
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FLOW PROCESS FROM NODE 66.00 TO NODE 103.00 IS CODE = 31
»>>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 882.50 DOWNSTREAM(FEET) = 881.00
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.43

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

PIPE-FLOW {CF5) = 3.80

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.}) = £.53

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 103.00 = 480.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TC NODE 103.00 IS5 CODE = 12
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FLOW PROCESS FROM NCDE 103,00 TC NODE 103.00 I8 CODE = 12
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FLOW PROCESS FROM NCDE 103.00 TC NODE 103.00 I8 CODE = 10

>>>>>MATN-S5TREAM MEMORY COPIED ONTC MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NCDE 101.00 TC NODE 101.00 I8 CODE = 7

USER-SPRECIFIED VALUEES ARE AS FOLLOWS:
TC(MINy = 10.41 RAIN INTENSITY (INCH/HOQUR} = 3.08
TOTAL AREA (ACRES) = 4.71 TOTAL RUNOEF {CF5} = 13.04
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FLOW PROCESS FROM NCDE 101,00 TG NODE 102.00 IS5 CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<

ELEVATION DATA: UPSTEEAM (FEET) = 924.00 DOWNSTREAM(FEET} = 896.00
CHANNEL LENGTH THRU SUBAREA{(FEET) = 180.00 CHANNEL SLOPE = 0.1474
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1332 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA (CE'S) = 13.04

FLOW VELOCITY (FEET/SEC) = 4,81 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 0.66 Te(MIN.) = 11.07

LONGEST FLOWEPATH FROM NODE 14.00 TO NODE 102.00 = £70.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 I5 CODE = 81

»>>>>ADDITION COF SUBAREA TO MAINLINE PEAK FLOW<<<<<



100 YEAR RAINFALL INTENSITY (INCH/HCOUR) = 2.985
*USER SPECIFIED (SUBAREA) :

COMMERCIAL DEVELOPMENT RUNCEF COEFFICIENT = .8880

SUBAREAR AREA(RCRES) = 1.90 SUBAREA RUNQOFF (CFE)} = 5.05
TOTAL AREA (ACRES) = 6.6 TOTAL RUNOFF (CFS5) = 18.09
TC{MIN.;} = 11.07
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FLOW PROCESS FROM WODE 102.00 TO NODE 103.00 IS CODE = 41

»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
»>>>>USING USER-SPECIFIED FPIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATAZ: UPSTREAM(FEET) = 884.00 DOWNSTREAM{FEET} = 881.00
FPLOW LENGTH (FEET) = 270.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS5 16.6 INCHES

PIPE-FLOW VELOCITY (FEET/3EC.) = 7.81

GIVEN PIPE DIAMETER{(INCH} = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFE) = 18.09

PIPE TRAVEL TIME (MIN.) = 0.58 Te(MIN.) = 11.64

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 103.00 = 940.00 FEET.
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FLOW PROCESS FRCM WODE 103.00 TC NODE 103.00 I& CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM RUNCFEFF Te INTENSITY AREA
NUMBER (CES) (MIN.) {INCH/HQOUR) {ACRE}
1 18.09 11.64 2.928 6.61
LONGEST FLOWEATH FROM NODE 14.00 TO NODE 103,00 = 840.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Te TNTENSTITY ARER
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 3.80 6.53 3.798 1.07
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 103.00 = 480.00 FEET.

’k***‘k‘k"k*"k***‘k‘k****‘k*‘k"k"*****‘k‘k‘i{‘k**WARNING*‘k‘k‘k‘k"**"k**‘k‘k*‘k‘k****‘k*"k"k*"k‘k**‘k‘k****

IN THIS COMPUTER PROCEAM, 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 COF PEAK FLOW.
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** PEAK FLOW RATE TABLE *¥*

STREAM RUNCEF Te INTENSITY
NUMBER (CEF'S) (MIN.) {INCH/HQOUR)
1 13.94 6.53 3.798
2 21.02 11.64 2.928

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CF5) = 21.02 Toc (MIN.) = 11.64
TOTAL ARERX (ACRES) = 7.7
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FLOW PROCESS FRCM NODE 103.00 TC NODE 104.00 I8 CODE = 41



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) =  S§81.00 DOWNSTREAM(FEET) = 879.60
FLOW LENGTH (FEET) = 36.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCE PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.16

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 21.02

PIPE TRAVEL TIME(MIN.) = (.05 Te (MIN.) =  11.69

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 104.00 = 976.00 FEET.
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FPLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS8 CODE = 12
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FPLOW PROCESS FROM NOCDE 104.00 TO NODE 104.00 IS CODE = 10
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FPLOW PROCESS FROM NOCDE 91.00 TO NODE 91.00 IS5 CODE 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC{MIN) = 11.77 RAIN INTENSITY (INCH/HOUR) = 2.91
TOTAL AREA{ACRES) = 4.96 TOTAL RUNOFE{CF5} = 12.83
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PLOW PROCESS FROM NODE 91.00 TC NODE 104.00 IS5 CODE = 41

»>2>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<C<CL
»>>>>UJS5ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

FELEVATION DATA: UPSTREAM{FEET) = 904.00 DOWNSTREAM{FEET}

= 8792.60
FLOW LENGTH(FEET) = 330.00 MANNING'S N = 0.013
DEFTH OF FLOW IN 24.0 INCH PIPE I3 7.8 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 14.60
GIVEN PIPE DIAMETER({(INCH) = 24.00 NUMBER OF FIPES = 1
PIPE-FLOW (CEF3} = 12.83
PIFE TRAVEL TIME (MIN.) = 0.38 Te(MIN.) = 12.15
LONGEST FLOWEPATH FROM NODE 14.00 TO NODE 104.00 = 1306.00 FEET.
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FLOW PROCESS EFROM NODE 104.00 TG NODE 104.00 IS5 CODE = 11

»>»>»>>CONFLUENCE MEMCORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Te TNTENSTTY AREA
NUMBER (CES) (MIN.) {INCH/HOUR) (ACRE)
1 12.83 12.15 2.873 1.96

LONGEST FLOWPATH FROM NODE 14.00 TC NODE 104.00 = 1306.00 FEET.



** MEMORY BANK # 1 CONFLUENCE DATA *¥

STREAM RUNOFT Tc INTENSITY AREA
NUMBER (CF3) {MIN.} {INCH/HOUR) {ACRE}
1 21.02 11.69 2.923 7.68
LONGEST FLOWPATH FEROM NODE 14.00 TO NODE 104.00 = 876.00 FEET.

*********************************WARNING*******************‘k*****‘k*"k******

IN THIS5 COMPUTER PROGEAM, THE CONFLUENCE VALUE USED IS5 BASED
ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT WVALUE. THIS FORMULA
WILL NOT MNECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW.
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** PEAK FLOW RATE TAELE **

STREAM RUNOFF Te INTENSITY
NUMBER (CES) (MIN.) {INCH/HOUR)

1 33,37 11.69 2.923

2 33.49 12.15 2.873
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE({CFS) = 33.37 Te (MIN.) = 11.69
TOTAL AREA (ACRES) = 12.6

END OF S5TUDY SUMMARY:
TOTAL AREA(ACRES) = 12.6 TC{MIN.}
PEAK FLOW RATE{CFS} = 33.37
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END OF RATIONAL METHOD ANALYSIS



METHODOLOGY

The hydrology calculations for determining the on-site and offsite flows have been conducted using
the Rational Method from the Riverside county Hydrology Manual using the AES software. The
rational method relates rainfall intensity, the ratio of runoff to rainfall, and the drainage area size to
the peak storm runoff and is expressed by the equation: Q = CIA. Where Q = runoff (in cubic feet
per second), C = runoff coefficient relating the ratio of runoff to rainfall, | = rainfall intensity {(in inches
per hour), A = drainage area (in acres).

The Riverside County uses the SCS soils classification system, which classifies soils into four
(4) types: A through D with D being the least pervious, thus providing the highest runoff
potential.

The soil type used in the analysis is a majority Type B per Hydrologic Soil Group Map Figure C-16.
Applicable soil types and limits are shown on the hydrologic soil group map.

The onsite existing and proposed condition hydrology maps, respectively, summarize the results of
the hydrologic analysis, including drainage areas, subareas, node numbers, elevations and
cumulative Qqge values at points of concentration or discharge.

RESULTS

PRE-DEVELOPED HYDROLOGY

Based on the Hydrology calculations prepared for the Temescal Canyon Road Widening Project the
predeveloped — existing condition discharge for the Project, including the discharges from the offsite
tributary subareas (west of I-15) and the from the southerly property, APN 282-121-009 is listed in
the table below:

Summary Hydrology Drainage Sub-areas for Existing Condition — Rational Method 100-year storm
(see below for calculation):

Drainage Area Area in Acre Q 100 sub-area Te min
in cfs.

Line B (system 5) 4.71 13.04 10.41
Line A (system 6) 4 96 12.83 11.77
APN 282-121-009 & 3.11 8.046 11.77
APN 282-121-008
At confluence node 12.78 33.92 11.77
34
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POST DEVELOPED HYDROLOGY

Based on the Site Plan and the 100-year Storm Hydrology calculations prepared for the Project in
its developed condition and including the discharges from the offsite tributary subareas {(west of |-
15) and from the southerly property, APN 282-121-009 the table below lists Design Q's:

Summary Hydrology Drainage Sub-areas for Proposed Condition — Rational Method 100-year storm
(see below for calculation):

Drainage Area Area in Acre Q 190 sub-area Notes
in cfs
Node 16 0.4 1.5 Upper Parking Lot
Node 21 0.6 2.27 Upper Parking Lot
Node 61 0.7 2.66 Lower Parking Area
Node 59 0.2 0.77 Lower Parking Area
Node 65 0.9 3.08 Lower Parking Area
Node 66 1.1 3.80 Project Q. Area 1.1 Acres
Node 103 7.7 21.02 Confluence with Line B
Node 104 12.6 33.40 Confluence with Line A
CONCLUSIONS

The proposed project grading and proposed drainage systems are in conformance with Condition of
Approval and proposed Land Use. Potential project impacts related to drainage runoff and water
quality will be evaluated and mitigated acceording to City and County requirements.

The Project has been graded and designed to accommodate off-site discharges as calculated by
the Drainage Report for the Temescal Canyon Road Widening Project, Leroy Road to Dos
Lagos Drive, dated June 27,2017 by the Riverside County Transportation Department. The
report routed the offsite 100-year storm discharges across the project site using the existing
undeveloped topography and a projected commercial type development and confluence these
offsite discharges at the northeast corner of the project site to a headwall and the beginning of the
Temescal Canyon Road Storm Drain, Lateral C-1, a 30" RCP.

The on-site proposed-developed 100-year storm has been calculated using the Riverside County
Hydrology Manual and the City of Corona requirements and confluence with the offsite discharges
at the existing headwall that connects to the Temescal Canyon Road Storm Drain, Line C-1 and the
results are the same as calculated by the County report.

We have therefore concluded that the Temescal Canyon Road Storm Drain, Lateral C-1 will not
be impacted by the development of the project site and no detention would be required.

The proposed backbone storm drain system is designed for ultimate / proposed condition for the
100-year storm event. This report provides the discharges to design the infiliration storage pipes,
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inlets, storm drainpipes, as well as to evaluate water quality BMPs to make sure that the system is
capable to pass the 100-year event and comply with the various water quality BMPs mitigation
requirements by the City of Corona review and approval process.

Preliminary Hydraulic Calculations (using open channel normal depth calculations) for
Pipe elements and the grate iniets are provided in Appendix E of this report. Final
Report will provide final hydraulic calculations

REFERENCES

1. County of Riverside County Flood Control and Water Conservation District Hydrology
Manual, as incorporated in the AES Rational Method Hydrology Software.

2. Aerial Topography
3. Grading and Drainage Plans
4. Hydraulic Elements (HELE 1) Calculations software by AES.
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APPENDIX A
SCHEMATIC HYDROLOGY FLOW CHART












APPENDIX B
HYDROLOGIC SOILS GROUP MAP
PLATE C-1.27






APPENDIX C

WEB SOIL SURVEY — PROJECT SITE
COORDINATES
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Engineering Properties---Western Riverside Area, California

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each s0il in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under
similar storm and cover conditions. The criteria for determining Hydrologic soil
group is found in the National Engineering Handbook, Chapter 7 issued May
2007{http://directives.sc.egov.usda.gov/OpenNonWebConieni.aspx?
content=17757.wba). Listing HSGs by soil map unit component and not by soil
series is a new concept for the engineers. Past engineering references contained
lists of HSGs by soil series. Soil series are continually being defined and
redefined, and the list of socil series names changes so frequently as to make the
task of maintaining a single national list virtually impossible. Therefore, the
criteria is now used to calculate the HSG using the component soil properties
and no such national series lists will be maintained. All such references are
obsolete and their use should be discontinued. Soil properties that influence
runoff potential are those that influence the minimum rate of infiltration for a bare
soil after prolonged wetting and when not frozen. These properties are depth to a
seasonal high water table, saturated hydraulic conductivity after prelonged
wetting, and depth to a layer with a very slow water transmission rate. Changes
in soil properties caused by land management or climate changes also cause the
hydrologic soil group to change. The influence of ground cover is treated
independently. There are four hydrologic soil groups, A, B, C, and D, and three
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

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

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

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

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

Depih to the upper and lower boundaries of each layer is indicated.

Natural Resources Web Scil Survey 1212142022
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Engineering Properties---Western Riverside Area, California

Texture is given in the standard terms used by the U.3. Department of
Agriculture. These terms are defined according to percentages of sand, silt, and
clay in the fraction of the soil that is less than 2 millimeters in diameter, "Loam,"
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of parlicles coarser than sand is 15 percent or
more, an appropriate modifier is added, for example, "gravelly.”

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adoepted hy the American Association of
State Highway and Transporiation Officials (AASHTO, 2004).

The Unified system classifies soils according to properlies that affect their use as
construction material. Soils are classified according to parlicle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH,
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and mainienance. In this system, the fraction of a mineral
soil that is less than 3 inches in diameter is classified in one of seven groups
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and
plasticity index. Soils in group A-1 are coarse grained and low in content of fines
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are availahle, the A-1, A-2, and A-7 groups are further
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, ot A-7-6. As an
additional refinement, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index numbers range from 0 for the
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10
inches in diameter are indicated as a percentage of the total soil on a dry-weight
basis. The percentages are estimates determined mainly by converting volume
percentage in the field to weight percentage. Three values are provided to
ideniify the expected Low (L), Representative Value (R), and High (H}.

Percentage (of soil particles) passing designated sieves is the percentage of the
sail fraction less than 3 inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA 3tandard Series), have openings of
4,76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and in nearby areas and on
estimates made in the field. Three values are provided to identify the expected
Low (L), Representiative Value {R), and High (H).

Liquid fimit and plasticity index (Atterberg limits} indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey
area or from nearby areas and on field examination. Three values are provided to
identify the expected Low (L), Representative Value (R), and High (H}.

References:

American Association of State Highway and Transportation Officials {AASHTO).
2004, Standard specifications for transportation materials and methods of
sampling and testing. 24th edition.
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APPENDIX E
INTENSITY -DURATION CURVES — PLATE D-4.7






APPENDIX F

TEMESCAL CANYON ROAD WIDENING PROJECT
— DRAINAGE REPORT, JUNE 27,2017



TEMESCAL CANYON ROAD WIDENING PROJECT
LEROY ROAD TO DOS LAGOS DRIVE

WORK ORDER C6-0066
DRAINAGE REPORT

June 27, 2017
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Riverside County Transportation Department

Submitted by:

NCM Engineering
4740 Green River Road, Suite 218
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2. TOPOGRAPHY AND LAND USE

The project site is located east of the |-15 freeway and is situated at the foothill of
Bedford Peak. The project's upsiream watersheds generally have gradients of 8% to
16% and the surface runoff flows northeasterly toward 1-15 freeway. The runoff
discharges to Temescal Creek.

For drainage area delineation purposes, the following topographic maps were used for
drainage analysis:

» The project 1-ft topography which focuses on the detailed site features along the
road widening project corridor.

» RCFC&WCD’s 4-ft topography which gives a refined relief detail beyond the
project topography limit.

» The 2015 USGS 7.5-minute topography maps with 40-ft contours which covers
very large area and shows mountainous flow pattern.

The zonings (see Appendix E) along Temescal Canyon Road are primarily Commercial
Retail and Commercial Office. For the upstream tributary areas located west of I-15, the
land use comprises of Commercial Office, Light Industrial, Conservation Habitat and
Rural Community (Estate Density) Residential.

3. METHODOLOGY

Precipitation

The 2-yr and 100-yr precipitation data for the project drainage area were obtained from
the Isohyetal Maps in the RCFC&WCD Hydrology Manual (Plate D-4.3 & 4.4). The
project location reads 0.6 inch and 1.4 inch for 2-yr 1-hr and 100-yr 1-hr precipitation.
The precipitation maps are included in Appendix A.

An intensity-duration curve slope of 0.45 was used for the calculations in accordance
with RCFC&WCD Plate D-4.6. Intensity-duration curves were determined based on the
slope and the 100-yr 1-hr precipitation to define the relationship of rainfall intensities
against duration less than 60 minutes.

Soil Groups

According to the Hydrologic Soils Group Map (Plate C-1.27 Corona South), the project
upstream watershed consists of soil types D or C, which are soils with lower infiliration
rate and higher runoff potential. Copies of the Hydrologic Soils Group Maps for the
project site are included in Appendix A.



Temescal Canyon Road Widening
Leroy Rd to Dos Lagos Dr - Drainage Report

Runoff Calculation

The rational method from Section D of RCFC&WCD Hydrology Manual (1978) was
used to determine the runoff generated by the subareas. The CivilDesign Hydrology
Package, Riverside County module was used to facilitate the hydrologic calculations
and the Temescal Canyon Land Use Map (2015) was used to determine watershed
land use (See Appendix E).

The hydrolegic calculations for drainage areas were established using the rational
method and AMC value of 3 in the 100-year storm event analysis, in accordance with
Section C in RCFC&WCD Hydrology Manual

Time of concentration (t,) for initial subareas areas is based on the RCFC&WCD’s
nomograph (Plate D-3). Hydrology calculations are included in Appendix B.

Hydrology maps for offsite and onsite conditions indicating drainage subareas,
boundaries, area designation, acreage, and runoffs are included in Appendix E.

Pipe Hydraulics

CivilDesign's WSPGW (v14.08) was utilized to determine the water surface profile in a
proposed storm drain system. Manning's coefficient of 0.013 was used for concrete
pipe modeling. If the downstream water surface elevation is not known, the pipe soffit
elevation will be assumed for hydraulic grade line modeling purposes. The pipe
hydraulic analysis results can be found in Appendix D.

Inlet Capacity

Bentley Flowmaster was utilized for inlet capacity sizing. The inlet calculation modules
in the program can simulate side-opening inlet, grate inlet, or combination of these inlets
in both by-pass and sag conditions based on the FHWA Urban Drainage Manual
HEC-22 methodology. The calculations have assumed that all inlets will be subject to
50% clogged and the results can be found in Appendix C.

4. EXISTING AND PROPOSED DRAINAGE FACILITES

Historically, the runoff from Bedford Peak drains northeasterly towards both 1-15 and
Temescal Canyon Road before discharging to Temescal Creek. After years of
development, there are now eight major drainage facilities across the 1-15 freeway
located west of the project site that handle the terrain surface flow.

These facilities are illustrated in Figure 4.1 below to show the existing drainage
conditions in the area. The project storm drain improvement plans are included in
Appendix E for reference.
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System 1 — an existing 8'x5” RCB. This facility handles a large amount of the flow from
the hillside tributary across I-15. It also intercepts surface runoff from Knabe Road, I-15
and Temescal Canyon Road. This facility transitions to an existing 72" RCP on
Temescal Canyon Road and merges with System 2.

System 2 — an existing 8x5 RCB. This facility also conveys the stormwater from the
same watershed of System 1 as a parallel discharge system. System 1 and 2 merge at
Leroy Road and become one at the 78" RCP along Leroy Road. This system discharges
directly to Temescal Creek approximately 1800 feet east.

System 3 — an existing 24" CMP culvert. This facility conveys surface flow from a small
tributary area west of 1-15 and discharges at the west side of Temescal Canyon Road.
The discharge flows northerly behind the existing curb to a pond located approximately
150 feet away from the culvert exit. If there is excessive flow from the culvert, the
discharge may overflow onto Temescal Canyon Road and continue to drain northerly on
the west side of the road.

The project will add an inlet to intercept this offsite flow and minimize run-on to the
roadway.

System 4 — an existing 54" CMP. This facility carries a large amount of flow from a
portion of the large drainage area within “The Retreat” community, which is located
approximately 3000 feet to the west. This facility also intercepts a good portion of the
runoff from APN 282-140-020 and some Temescal Canyon Road street flows. The
conveyance system becomes a 60" RCP along Foster Road and discharges to
Temescal Creek located approximately 1500 feet east.

The project will add catch basins along the street to enhance the roadway drainage

capability. Two proposed drainage systems (Line B1 and B2) will connect to this system
for dircharne niirnnees
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System 7 — an existing 54" CMP. This system conveys the offsite flows from the storm
drain system on Weirick Rd and a portion of Knabe Road and outflows within Caltrans
right-of-way. The downstream of System 7 follows the natural drainage course through
APN 282-111-003 and APN 282-111-002, then discharges to System 8.

According to “The Retreat" drainage report (S.P. 317, Tract 17888), there would be
approximately 292.8 cfs within System 7 during a 100-yr storm event, which may cause
local flood concerns to both the properties around and the street intersection at Dos
Lagos Dr and Temescal Canyon Road. It is recommended to improve the drainage
condition at the downstream of System 7 by connecting both System 7 and System 8 to
avoid the spreading effect in the area.

However, the properties mentioned above are private and the area in question is out of
the project scope. Therefore, the said improvement can only be conditioned to the
property owners when the properties are redeveloped.

System 8 — an existing 42° CMP. This system receives flows from System 7 and the
neighboring properties, then discharges across Temescal Canyon Road on the east
side. The discharge follows a natural stream course and merges with Temescal Creek
located 850 feet east of Temescal Canyon Road.



Temescal Canyon Road Widening
Leroy Rd to Dos Lagos Dr - Drainage Report

5. RESULTS

The proposed road widening will not result in significant drainage impacts to the general
drainage patterns in the area. New drainage systems will be installed on Temescal
Canyon Road to handle the onsite area flows and offsite run-on. Catch basins will be
located at the appropriate interval to minimize the street flood potential. Hydrology
modeling results are lisied below for sizing the proposed drainage improvemenits.

Node Feature Q100 (cfs}
20N Dina {l ina M\ AN T
o JD.U o CIPS (LIS vl ) b RS
36.3 Curb Inlet CB (Line C2) 8.4
57.5 Grate Inlet CB (Line B1) 21.26
58.3 Curb Inlet CB (Line B3) 5.84
58.3 Pipe (Line B1) 26.36
58.7 Curb Inlet CB (Line B2) 8.83
98.3 Curb Inlet CB (Line A) 4.69

According to the pipe hydraulic analysis results in Appendix D, Line C (existing 42" CMP,
see System 8 in Fig 4.1) was found to be incapable of handling a 100-yr storm event.
APN 282-111-002 and 282-111-005 could also be subject to flood hazard due to the
insufficient capacity and backwater effect. Therefore, a 60° RCP was proposed to
replace the existing 42" CMP and improve the culvert conveyance.

The proposed upgrade will be conducted within the current right-of-way and allow future
upstream facility upgrade when the parcels are redeveloped.

Line A, B1, B2, C, C1 and C2 will be able to handle a 100-year storm event and the
catch basin inlet calculation has been summarized below:

Line Street Q100 By-pass Prop. | Captured | By-pass | By-passto Design O
STA (cfs) from Width | Flow {cfs} | fiow to (cfs)
u/s {cfs) (ft) d/s (cfs)
A 143433 4.65 0 21 4.69 0 - 4.69
38'LT
B2 156475 8.83 0 21 8.58 0.25 Dos Lagos / 8.83
38'LT Temescal Int
B3 151496 5.84 0 21 5.84 1} - 5.84
38'RT
Cc2 166+09 8.4 0 21 8.08 0.32 Ex CB at 8.4
3I8'LT 167+20
38'LT
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APPENDIX A
HYDROLOGIC MODELING DATA
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APPENDIX E

HYDRAULIC CALCULATIONS, PIPE ELEMENTS
AND INLETS































































Worksheet for Grate Inlet in Sag - 12"x12", Q = 0.42 cfs (Node 61)

Project Description

Solve For Spread

Input Data

Discharge 042 ft¥s
Gutter Width 3.00 ft
Gutter Cross Slope 0.02 ftfft
Road Cross Slope 0.02 fi/fft
Grate Width .00 ft
Grate Length 1.00 ft
Local Depression 1.00 in
Local Depression Width 200 ft
Grate Type P-50 mm (P-1-7/8"}

Clogging 50.00 %
Results

Spread 6.62 ft
Depth 013 ft
Gutter Depression 0.00 f
Total Depression 0.08 ft
Open Grate Area 0.45 ft*

Active Grate Weir Length 200 ft



Worksheet for Grate Inlet in Sag - 12"x12", Q = 0.32 cfs (Node 59)

Project Description

Solve For Spread

Input Data

Discharge 032 ft%s
Gutter Width 3.00 ft
Gutter Cross Slope 0.02 fi/ft
Road Cross Slope 0.02 fifft
Grate Width 1.00 ft
Grate Length 1.00 ft
Local Depression 1.00 in
Local Depression Width 200 f
Grate Type P-50 mm (P-1-7/8"}

Clogging 50.00 %
Results

Spread 521 #
Depth 0.10 ft
Gutter Depression 0.00 ft
Total Depression 0.08 ft
Open Grate Area 045 ft=

Active Grate Weir Length 2.00 ft



Worksheet for Grate Inlet in Sag - 12"x12", Q = 0.28 cfs (Node 20)

Project Description

Solve For Spread

Input Data

Discharge 0.28 ft%s
Gutter Width 3.00 ft
Gutter Cross Slope 0.02 fi/ft
Road Cross Slope 0.02 fifft
Grate Width 1.00 ft
Grate Length 1.00 ft
Local Depression 1.00 in
Local Depression Width 200 f
Grate Type P-50 mm (P-1-7/8"}

Clogging 50.00 %
Results

Spread 460 ft
Depth 0.09 ft
Gutter Depression 0.00 ft
Total Depression 0.08 ft
Open Grate Area 045 fi=

Active Grate Weir Length 200 ft



Worksheet for Grate Inlet In Sag - 12"x12", Q = 0.11 cfs (Node 21)

Project Description

Solve For Spread

Input Data

Discharge 0.11 ft%s
Gutter Width 3.00 ft
Gutter Cross Slope 0.02 fi/ft
Road Cross Slope 0.02 fifft
Grate Width 1.00 ft
Grate Length 1.00 ft
Local Depression 1.00 in
Local Depression Width 200 f
Grate Type P-50 mm (P-1-7/8"}

Clogging 50.00 %
Results

Spread 1.86 ft
Depth 0.03 ft
Gutter Depression 0.00 ft
Total Depression 0.08 ft
Open Grate Area 045 ft=

Active Grate Weir Length 200 ft



