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INTRODUCTION

One Metro West Vesting Tentative Tract 19015, is located on Sunflower Avenue in the
City of Costa Mesa, and is bounded by existing commercial to the west, existing
commercial site SOCO to the east, Interstate 405 Highway to the south, and Sunflower
Avenue to the north. The project has a total gross site acreage of approximately 15.2
acres and proposes three residential apartment buildings, a public park, and a tech
building.

The development will propose onsite private PVC and private RCP storm drain to convey
flows westerly and easterly, maintaining drainage patterns similar to the existing
condition. An existing 66” RCP storm drain is available for connection onsite towards
the west side of the project, and an existing private 24” RCP storm drain is available
onsite for connection along the easterly edge of the project. Reference drawings for the
existing 66 RCP storm drain and existing 24” RCP storm drain from the City of Costa
Mesa and from Caltrans are included in Appendix C.

The purpose of this preliminary hydrology analysis is to assess the hydrology impacts
resulting from development of the proposed apartment site, on the existing 66 CIPP and
existing 24” RCP. The analysis conducted utilizes an identical watershed boundary for
the existing condition and the developed condition to allow for comparison of the peak
flow rates from an identical area. The boundary utilized includes the ultimate right-of-
way and is the approximate drainage boundary for flows captured onsite.

PROJECT SETTING

The existing site consists of existing surface parking and vegetation, and an existing
industrial building. The existing site is generally flat and is divided into two drainage
areas, with a majority of the site draining westerly, and the remainder of the site draining
easterly.

The site is located in the Santa Ana River Watershed and all runoff leaving the site
ultimately drains to the Pacific Ocean.

This project is located in Zone X, outside of the 0.2% Annual Chance Flood Plain, per
the FEMA Flood Insurance Rate Map (FIRM).

METHODOLOGY

The proposed condition rational method peak flows were analyzed using the Advance
Engineering Software (AES) package for Orange County, which complies with the
County of Orange Hydrology Manual, 1996 Addendum No. 1, 85% Upper Confidence
Level Procedure. The software computes peak flows based on the Rational Method, and
follows the requirements of the County of Orange Hydrology Manual. For modeling
purposes, the site and all tributary areas of the site are divided into smaller subareas to
more accurately model drainage patterns. Once all areas are divided into smaller
subareas, initial subareas with flow patterns are determined for software use. All areas
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and flow patterns are considered and used in the AES software for modeling, to provide
peak flow rates. Additionally, the parameters for the rational method hydrology analysis
for the existing and proposed conditions are listed below:

1) Storm Events — 10 year and 25 year (Existing and Proposed Condition)

2) Hydrologic Soil Type A and C (NRCS/OC Soils Map)

3) AMC Il (10 year and 25 year)

4) Existing Condition Land Use — Commercial (Parking Lot, Existing Building),
Public Park (Landscaped/Planted Area)

5) Proposed Condition Land Use — Commercial (Streets/Building) Apartment,
Public Park

The hydrologic soil type for the project site is Type ‘A’ and Type “C’ per the County of
Orange Hydrology Manual Soils Map and the NRCS Soils Map, provided herewith in
Appendix C.

Hydrology data for the 10 year and 25 year storm event at Node 11519 per the City of
Costa Mesa 2006 SDSMP is utilized as the upstream inflow (for the westerly 66” RCP
storm drain system) prior to any project flows entering the existing 66” RCP storm drain.
The tributary area from the project site, in the existing and proposed condition study, is
then routed to the existing 66” RCP storm drain for calculation of the outflow. The total
study area of the outflow does not include a majority of the drainage area from Drainage
Area 11523 as depicted in the 2006 SDSMP. It only includes the portion within the
project limits, so that a comparison between the existing condition and proposed
condition peak flows can be made.

SDSMP hydrology data is not available for the existing private RCP storm drain located
onsite along the easterly boundary. This study evaluates the approximate drainage area
captured by the existing 18” and 24” RCP storm drain on the east side, and then evaluates
the proposed drainage area that will outlet at the downstream end of the private existing
24” RCP storm drain onsite, to compare the peak flow rates for the two conditions. Note
that there are no as-built drawings available from the City for the onsite RCP storm drain
along the easterly boundary; thus, for the purpose of this study, assumptions are made for
the existing pipe slope (S=0.5%), and an assumption is made for the invert at the
downstream connection point. The existing storm drain will need to be potholed and
surveyed for elevation to verify the point of connection invert elevation for use in the
project storm drain improvement plan.

The cumulative tributary areas within the project site entering the existing 66” RCP storm
drain and the existing 24” RCP storm drain is approximately 15.2 acres, and the existing
and proposed condition hydrology calculations stop after the project drainage areas are
captured in the two existing storm drain systems.

The subareas in the developed condition will be treated via Modular Wetland

Biofiltration vaults (or approved similar), prior to outletting to the primary RCP storm

drain system proposed for the development. Infiltration is not feasible for this project per

the project Preliminary WQMP report, and therefore, treated stormwater is not retained

onsite. This hydrology analysis does not include any onsite detention. Flows treated by
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the Modular Wetland vaults will outlet directly into the proposed RCP storm drain
system onsite. The Modular Wetland vaults will be sized to meet 85 percentile, 24-hour
storm event flow rate as required per the County of Orange Model Water Quality
Management Plan and the County of Orange Technical Guidance Document (TGD).

CONCLUSION

The existing condition and proposed condition analysis results for total peak flowrates,
and other model parameters/results are provided below for the 10 year and 25 year storm
event. Preliminary hydrology analysis of the developed condition indicates that there
will not be an increase in the amount of storm flows discharging from the two outfall
points modeled herewith, when compared to the existing condition hydrology analysis.

The very minor reduction in peak flow rate for the outfall point in the existing 66 CIPP
can be attributed to the modeling parameters and the slightly higher area average Ap, and
the slightly higher time of concentration. Regardless, the study indicates that the
proposed development at the project outfall for the existing 66” CIPP is considered
negligible. The minor reduction in peak flow rate for the outfall point in the existing 24”
RCP can be attributed to the reduction in project tributary area, and an increase in the
time of concentration due to the flat slope of the proposed storm drain in the model.

Therefore, it is concluded that the proposed development will have a negligible impact to
the existing 66” CIPP and existing 24” RCP storm drain.

Calculations are provided in Appendix A and B.

Project Outfall Comparison Table

Project Outfall: Ex. 66" CIPP Project Outfall: Ex. 24" RCP

Existing Proposed Existing Proposed

Condition Condition Condition Condition

Node 33 Node 9 Node 41 Node 17
Qas (cfs) 113.07 112.41 14.60 10.11
Te2syr(min) 23.05 23.19 10.17 13.52
i2s (in/hr) 2.03 2.02 3.23 2.75
Qo (cfs) 89.23 88.44 12.15 8.36
Tcaoyr(mMin) 23.67 23.87 10.23 13.67
i10 (in/hr) 1.67 1.66 2.69 2.28
A, (Area-Avg) 0.16 0.17 0.19 0.19
Avoral (ac.) 74.60 75.50 5.10 4.20
Aproject Tributary (aC.) 10.10 11.00 5.10 4.20
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APPENDIX A

PROPOSED CONDITION HYDROLOGY CALCULATIONS
10 YEAR STORM EVENT
25 YEAR STORM EVENT
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(¢) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Pate: 67/81/28i1 License ID 1585

Analysis prepared by:
Urban Resource Corporation

23 Mauchly, Suite 118
Irvine, CA 92618
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* ONE METRO WEST *
* PROPOSED COMNDITION HYDROLOGY *
* 25 YEAR S5TORM EVENT *
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FILE MAME: 653PR25.25
TIME/DATE OF STUDY: 13:52 11/81/2819

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR} =  25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRECTIOM SLOPE = ©.58
*DATA BANK RAINFALL USED*

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

*|JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TQ  STREET-CROSSFALL:  CURB GUTTER-GECMETRIES: MANNING

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
(FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT} (n)

ko

30.9 20.9 0.918/0.018/0.028¢ ©.67 2.89 9,0313 0.167 ©.0150

GLOBAL STREET FLOW-DEPTH CONSTRALNTS:
1. Relative Flow-Depth = 8,89 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.8 (FT*FT/S)
*PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADIJUSTMENT NOT SELECTED

o ook ok oo ke K e R RSB OF 3K s o ok ok o sk ook ol e e o o o o sk o e ke o o sk o o ok ok o ok ke S o e ol OB o sk ok R o ok ok ok ok ok e ok SRR

FLOW PROCESS FROM NODE 1.9@ TO NODE 3.8@ IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 20@.09
ELEVATION DATA: UPSTREAM(FEET) = 31.88 DOWNSTREAM(FEET) = 30.e90

Tc = K¥[(LENGTH** 3.@8)/(ELEVATICN CHANGE)]**8.28
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.383
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.893
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOTL  AREA Fp Ap 5Cs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN,)
COMMERCIAL c 8.36 .25 8.102 69  7.39

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = &.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.10@

SUBAREA RUNOFF(CFS) = 1.25

TOTAL AREA(ACRES) = 9.36 PEAK FLOW RATE(CFS) = 1.25

ke o e S o s ook o o oo RS R Sk R o B kRl sk ok ok sk R Sk ok Rk e
FLOW PROCESS FROM NODE 3.80 TO NODE 5.82 IS CODE = 31
>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAC<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 23,89 DOWNSTREAM{FEET) = 23.39
FLOW LENGTH(FEET) = 108.8¢ MANNING'S N = ©.813
DEPTH OF FLOW IN 12.e INCH PIPE 15 6.2 INCHES
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PIPE-FLOW VELOCITY{FEET/SEC.) = 3.7

ESTIMATED PIPE DIAMETER(INCH) = 12,00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1,25

PIPE TRAVEL TIME(MIN.) = 8.54  Tc(MIN.) =  7.85

LONGEST FLOWPATH FROM NODE 1.69 TO NODE 5.00 = 360.80 FEET.
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FLOW PROCESS FROM NOGE 5.0 TO NODE 5.00 I5 CODE = 81

MAINLINE Tc(MIN.) = 7.85
* 25 YEAR RAINFALL INTENSITY(INCH/HR} = 3.738
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECTMAL) CN
COMMERCTAL d 1.11 8.25 0.108 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = .25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.10@

SUBAREA AREA(ACRES) =  1.11 SUBAREA RUNOFE(CFS) =  3.71
EFFECTIVE AREA(ACRES) = 1.47  AREA-AVERAGED Fm(INCH/HR) = @.83
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 9.1

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 4,91

o o R o ook ok o o R Ao ok o ok ok ok ok o o KR R R KRR e e Ok R bk Rk kR R R ok o ok
FLOW PROCESS FROM NODE 5.68 TO NCDE 7.82 IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»3>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) =  23.39 DOWNSTREAM(FEET) =  21.54
FLOW LENGTH(FEET) = ©25.80 MANNING'S N = 8.813

DEPTH OF FLOW IN 21.8 INCH PIPE IS 13.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.85

ESTIMATED PIPE DIAMETER(INCH) = 21.68  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4,91

PIPE TRAVEL TIME(MIN.) = 5.86  To(MIN.) = 12.9@

LONGEST FLOWPATH FROM NODE 1.08 TO NODE 7.88 =  1225.80 FEET,

ke sk o o ok ok oK 8 o o R R o o ok sk ok o ot ok R SR ok ook sk kR ok Rk R KR

FLOW PROCESS FROM NODE 7.88 TO NODE 7.02 Is CODE = 81

MAINLINE Tc(MIN.) = 12.9@
* 25 YEAR RATINFALL INTENSITY(INCH/HR) = 2.821
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S0IL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) {DECIMAL) CN
APARTMENTS C 7.85 @.25 9.200 89

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.200

SUBAREA AREA{ACRES) = 7.85 SUBAREA RUNGFF(CFS) = 19.58
EFFECTIVE AREA(ACRES) = 9,32  AREA-AVERAGED Fm(INCH/HR) = @.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = @.18

TOTAL AREA{ACRES) = 9.3 PEAK FLOW RATE(CFS) = 23.28

S e o e o o ok s o ok ok ok ok ko A R S R R SRR R o ko ke he ok s e ook o s ofe ok ok e skt ok ok sk sk sk ok sl skl R oROR ok ek sk ok sk ok koK R

FLOW PROCESS FROM NODE 7.88 TO NODE 9.80 IS5 CODE = 31
>3»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»33>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<<

ELEVATIOM DATA: UPSTREAM(FEET) = 21.54 DOWNSTREAM(FEET) = 21.59
FLOW LENGTH(FEET) = 19.88  MANNING'S N = 8.813

DEPTH OF FLOW IN 36.8 INCH PIPE IS 24.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.57

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.28

PIPE TRAVEL TIME(MIN.} = ©.97 Tc(MIN.) = 12.97

LONGEST FLOWPATH FROM NODE 1.08 TO NODE 5.09 = 1244.99 FEET.

S oK KK SR KoK o e e o e s of ok ok ok s ook ok ok o s o ok o s o o o sk ab e el o o sk oR ok sk ok o O R ko ok ke ok R ok o kol o kb

FLOW PROCESS FROM NODE 9.98 TO NODE 9,80 IS CODE = 81

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

MAINLINE Tc(MIN.) = 12.97
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* 25 YEAR RAINFALL INTEMSITY(INCH/HR} = 2.812
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

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

PUBLIC PARK A 1.62 e.48 8.850 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HRY = 8.4@
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.850
SUBAREA AREA(ACRES) =  1.62 SUBAREA RUNOFF(CFS) =  3.6@
EFFECTIVE AREA(ACRES) = 10.94  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR)} = ©.32 AREA-AVERAGED Ap = ©.28
TOTAL AREA(ACRES) = 12.9 PEAK FLOW RATE(CFS) = 26.81

s oo oo oo o ok ook oo o oK RO e KRk o ok o Kok o ek ok o ok ok ek o ke ok ok ok ko ok ok ok
FLOW PROCESS FROM NODE 9.20 TO NODE 9.68 IS CODE = 1

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

TIME OF CONCENTRATICN(MIN.) = 12.97
RAINFALL INTENSITY(INCH/HR) = 2.81
AREA-AVERAGED Fm(INCH/HR) = @.89%
AREA-AVERAGED Fp(INCH/HR) = 8.32
AREA-AVERAGED Ap = 9.28

EFFECTIVE STREAM AREA(ACRES) = 19.94
TOTAL STREAM AREA(ACRES) = 18.94

PEAK FLOW RATE{CFS) AT CONFLUEMCE = 26.81

ok ook o e skt o skt o K oK 6 SR o o Ko o KR o o ok o e o ol e ol ik sk ek Rk kR ok o

FLOW PROCESS FROM NODE 2.08 TC NODE 2.0 I5 CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN.) = 21.66  RAINFALL INTENSITY({INCH/HR) =

EFFECTIVE AREA(ACRES) =  64.56

TOTAL AREA(ACRES) =  64.56

AREA-AVERAGED Fm(INCH/HR) =

AREA-AVERAGED Ap = ©.15

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

2.18

PEAK FLOW RATE(CFS) = 93.36
8.86 AREA-AVERAGED Fp{INCH/HR) = ©.4@
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FLOW PROCESS FROM NODE 2.89 TO NODE 9.€@ I5 CODE = 41
>3>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

21.5@

ELEVATION DATA: UPSTREAM(FEET) =
FLOW LENGTH(FEET) =  360.00
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 3.93

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)
GIVEN PIPE DIAMETER(INCH) = 66.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 93,36
PIFE TRAVEL TIME{MIN.} =
LONGEST FLOWPATH FROM NODE

21.89 DOWNSTREAM(FEET) =
MANNING'S N = ©.824

1.53 23.1%

.08 =

Tc(MIN.) =

2.99 TO NODE 368.080 FEET.

stk ok ok ot o sk e R Rk stk ook ok o o o o e ko AR OB R R S btk sk ok ok s kR R K

FLOW PROCESS FROM NODE 9.0@ TO NODE 9.80 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 23,19
RAINFALL INTENSITY(INCH/HR) 2.02
AREA-AVERAGED Fm({INCH/HR) = .86
AREA-AVERAGED Fp(INCH/HR) = @.4@
AREA-AVERAGED Ap = 8.15

EFFECTIVE STREAM AREA(ACRES) = 64.56
TOTAL STREAM AREA(ACRES) = 64.56
PEAK FLOW RATE(CFS) AT CONFLUENCE =

93.36

*#* CONFLUENCE DATA **
STREAM
NUMBER

Tc  Intensity Fp(Fm)
(MIN.) (INCH/HR) (INCH/HR)

Ap Ae

(ACRES)

HEADWATER

(CFs) NODE
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1 26.81 12.97  2.812 2.32( 9.89) .28 18.9 1.00
2 93.36 23.19  2.824 8.48( @.96) 2.15 64.6 2.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 2 STREAMS.

*+ PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES)  WODE
1 89,98 12.97  2.812 9.37( @.87) @.18 47.1 1.00
2 112.41  23.19  2.624 2.38( 8.96) @.17 75.5 2.08

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 112.41  Tc(MIN.) =  23.19

EFFECTIVE AREA{ACRES) = 75.50  AREA-AVERAGED Fm{INCH/HR) = 8.06

AREA-AVERAGED Fp(INCH/HR) = ©.38 AREA-AVERAGED Ap = 8.17

TOTAL AREA(ACRES) = 75.5

LONGEST FLOWPATH FROM NODE 1.8¢ TO NODE 9.80 =  1244.088 FEET.
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FLOW PROCESS FROM NODE 11.88 TO NODE 13.68 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH{FEET) = 2088.80
ELEVATION DATA: UPSTREAM(FEET) = 30.58 DOWNSTREAM(FEET) = 30.00

Tc = K¥[(LENGTH** 3.80)/(ELEVATICN CHANGE)]**@.28
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.389
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.599
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp Ap scs Te
LAND USE . GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 9.29 @,25 g.188 69  £.39

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR)} = @.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.1e@

SUBAREA RUNOFF(CF5) = 8.93

TOTAL AREA(ACRES) = 9.29 PEAK FLOW RATE(CFS) = .93
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FLOW PROCESS FROM NODE 13.8@ TO NODE 15.909 IS CODE = 31

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

ELEVATION DATA: UPSTREAM{FEET) = 23.75 DOWNSTREAM{FEET) = 23.6%

FLOW LENGTH(FEET) = 19.69 MANNING'S N = 9.813

DEPTH OF FLOW IN 9.2 INCH PIPE IS 5,9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.82

ESTIMATED PIPE DIAMETER(INCH) = 9.88 NUMBER CF PIPES = 1
PIPE-FLOW{CFS) = 8.93

PIPE TRAVEL TIME(MIN.) = ©.86 Tc(MIN.) = 8.44

LONGEST FLOWPATH FROM NODE 11.28@ TO NODE 15.80 = 218.80 FEET.
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FLOW PROCESS FROM NODE 15.98 TO NODE 15.90 IS CODE = 81

MAINMLINE Tc{MIN.) = 8.44
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.586
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENY TYPE/ SCS S0IL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCEIAL C 0.15 2.25 9.100 659

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.102

SUBAREA AREA(ACRES) = 2.15 SUBAREA RUNOFF(CFS) = 0.48
EFFECTIVE AREA(ACRES) = @.44  AREA-AVERAGED Fm{INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = .18

TOTAL AREA(ACRES) = 8.4 PEAK FLOW RATE(CFS) = 1.4]
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FLOW PROCESS FROM NODE 15.8@ TO WNODE 17.8e IS CODE = 31

»553>COMPUTE PTPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>3>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)}<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 23.69 DOWNSTREAM(FEET) = 22.36
FLOW LENGTH(FEET) = 665.88 MANNING'S N = 0.913

DEPTH OF FLOW IN 12.9 INCH PIPE 1S 9.2 ENCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.1B

ESTIMATED PIPE DIAMETER(INCH) = 12.0@ NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.41

FIPE TRAVEL TIME(MIN.) = 5.87 Tc{MIN.) = 13.52

LONGEST FLOWPATH FROM NODE 11.0e TC NODE 17.60 = 875.00 FEET.
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FLOW PROCESS FROM NODE 17.8@ TO NCDE 17.9@ IS CODE = 81

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

MAINLINE Te(MIN.) = 13.52
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.747
SUBAREA LOSS RATE DATA(AMC TII):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS
LAND USE GROUP  {ACRES) (INCH/HR) (DECIMAL) CN
APARTMENTS c 3.72 .25 @.280 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.289

SUBAREA AREA(ACRES) = 3,72 SUBAREA RUNOFF(CFS) = 9.83
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR} = 8.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.19

TOTAL AREA(ACRES) = 4,2 PEAK FLOW RATE(CFS) = le.11

END OF STUDY SUMMARY:

TOTAL AREA{ACRES) = 4,2 TC(MIN.) = 13.52

EFFECTIVE AREA{ACRES) = 4.16 AREA-AVERAGED Fm{INCH/HR)= @.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = @.189

PEAK FLOW RATE(CFS) = le.11

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHCOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERICN)
(c) Copyright 1983-2011 Advanced Engineering Software (aes)
Ver, 12.8 Release Date: @7/01/28il1 License ID 1585

Analysis prepared by:
Urban Resource Corporation

23 Mauchly, Suite 110
Irvine, CA 92618
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* ONE METRO WEST *
* PROPOSED CONDITION HYDROLOGY *
* 1@ YEAR STORM EVENT *
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FILE NAME: 653PR106.18
TIME/DATE OF STUDY: 13:55 11/01/201%

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR} = 1e.8e

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.8

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.99
*DATA BANK RAINFALL USED*

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

#|JSER-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 /7 SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1  30.¢ 29.8 2.018/0.0818/0.020 9.67 2.98 P.8313 9.167 ©.8150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
i, Relative Flow-Depth = .88 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.8 (FT*FT/S)
*PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE.*
*USER~SPECIFEED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NCDE 1.08 TO NODE 3.88 IS CODE = 21
»>>5>5>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«

»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.88
ELEVATION DATA: UPSTREAM(FEET) = 31,80 DOWNSTREAM(FEET) = 38.00

Tc = K*#[(LENGTH** 3,88)/(ELEVATION CHANGE)]**.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) =  7.383
* 18 YEAR RAINFALL INTENSITY(INCH/HR) = 35.267
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5CS SO0IL  AREA Fp Ap 55 Tc
LAND USE GROUP  (ACRES} (INCH/HR) (DECTMAL) CN (MIN.)
COMMERCIAL C 9.36 8.25 9.108 69 7.3

SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 8.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 8.108

SUBAREA RUNOFF{CFS) = 1.85

TOTAL AREA(ACRES) = 8.36 PEAK FLOW RATE(CFS) = l.e5
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FLOW PROCESS FROM NCDE 3.08 TO NODE 5.02 IS CODE = 31
»>3>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>3¥>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 23,89 DOWNSTREAM(FEET)} = 23.38
FLOW LENGTH(FEET) = 102,80 MANNING'S N = @.913
OEPTH OF FLOW IN 9.8 INCH PIPE IS 7.9 INCHES
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PIPE-FLOW VELOCITY({FEET/SEC.} = 2.85

ESTIMATED PIPE DIAMETER(INCH) = 9.89  NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 1.05

PIPE TRAVEL TIME(MIN.) = @.58  Tc(MIN.) =  7.89

LONGEST FLOWPATH FROM NODE 1.8@ TO NODE 5.00 = 300.08 FEFT.
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FLOW PROCESS FROM NODE 5.86 TO NODE 5.80 IS CODE = 81

MAINLINE Tc(MIN.) = 7.89
* 18 YEAR RAINFALL INTENSITY(INCH/HR) = 3.126
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL . AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.11 8.25 ©.188 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = &.128

SUBAREA AREA(ACRES) = 1L.11 SUBAREA RUMOFF (CFS) = 3.18
EFFECTIVE AREA(ACRES) = 1.47  AREA-AVERAGED Fm{INCH/HR} = @.83
AREA-AVERAGED Fp{IMCH/HR) = @.25 AREA-AVERAGED Ap = 8.18

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(LFS) = 4.19
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FLOW PROCESS FROM NODE 5.80 TO NODE 7.98 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET} = 23.39 DOWNSTREAM(FEET) = 21.54
FLOW LENGTH(FEET) = 925.082 MANNING'S N = ©.013

DEPTH OF FLOW IN 18.2 INCH PIPE IS5 13.6 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 2.86

ESTIMATED PIPE DIAMETER(INCH) = 18.09 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.10

PIPE TRAVEL TIME(MIN.) = 5.39 Tc(MIN.} = 13,28

LONGEST FLOWPATH FROM NODE 1.98 TO NODE 7.00 = 1225.80 FEET.

s sk ko o e o ok ode e odeof o sk o o ook ok ke o o o o ol o koo o sk ko sl Bl ok o ook e o sk ke o sk ok ok bk ok ok o ok ook skl R ook ok sk ok el ok ok

FLOW PROCESS FROM NODE 7.80 TO NODE 7.00 15 CODE = 81

MAINLINE Tc(MIN.) = 13.28
* 18 YEAR RAINFALL INTENSITY(INCH/HR) = 2.320
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5CS
LAND USE GROUP  (ACRES) (INCH/HR) ({DECIMAL) CN
APARTMENTS C 7.85 9.25 8.208 59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = ©.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.209

SUBAREA AREA(ACRES) = 7.85 SUBAREA RUNOFF{CFS) = 16.04
EFFECTIVE AREA(ACRES) = 9.32  AREA-AVERAGED Fm(INCH/HR) = 8.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.18

TOTAL AREA(ACRES) = 9.3 PEAK FLOW RATE(CFS) = 1%.07
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FLOW PROCESS FROM NODE 7.08 TC NODE 9.8@ IS CODE = 31
»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  21.54 DOWNSTREAM(FEET) =  21.5@
FLOW LENGTH(FEET) =  19.88 MANNING'S N = 9.913

DEPTH OF FLOW IN 33.8 INCH PIPE IS 22.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.33

ESTIMATED PIPE DIAMETER(INCH) = 33.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.87

PIPE TRAVEL TIME(MIN.) = @.87  Tc(MIN.) =  13.35

LONGEST FLOWPATH FROM NODE 1.80 TO NODE 9.80 =  1244.90 FEET.
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FLOW PROCESS FROM NODE 9.82 TO NODE 9.0@ IS5 CODE = 81

MAINLINE Tc(MIN.) = 13,35
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* 1@ YEAR RAINFALL INTENSITY(INCH/HR} = 2.313
SUBAREA LOSS RATE DATA(AMC 1T):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp ap 5CS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK A 1.62 8.49 B.850 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = @.48
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 8©.850

SUBAREA AREA(ACRES) =  1.82 SUBAREA RUNOFF(CFS) =  2.88
EFFECTIVE AREA(ACRES) = 10.94 - AREA-AVERAGED Fm(INCH/HR) = ©.89
AREA-AVERAGED Fp(INCH/HR) = B.32 ARCA-AVERAGED Ap = 0.28

TOTAL AREA(ACRES) = 19.9 PEAK FLOW RATE(CFS) = 21.89
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FLOW PROCESS FROM NODE 9.88 TC NODE 9.00 IS CODE = 1

5>>55>»DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF COMCENTRATION(MIN.) = 13.35

RAINFALL INTENSITY{ENCH/HR) = 2.31

AREA-AVERAGED Fm(INCH/HR) = ©.89

AREA-AVERAGED Fp(INCH/HR) = ©.32

AREA-AVERAGED Ap = 9,28

EFFECTIVE STREAM AREA(ACRES) = 16,94
TOTAL STREAM AREA(ACRES) = 10.94
PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.89
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FLOW PROCESS FROM NCDE Z2.8@ TO NODE 2.88 IS CODE = 7

USER-SPECIFIED VALUES ARE A5 FOLLOWS:

TC(MIN.} = 21.92 RAINFALL INTENSITY(INCH/HR) = 1.74

EFFECTIVE AREA(ACRES) = 64.56

TOTAL AREA({ACRES) = 64.56 PEAX FLOW RATE(CFS) = 73.80
AREA-AVERAGED Fm(INCH/HR) = ©.86 AREA-AVERAGED Fp(INCH/HR) = 9.40

AREA-AVERAGED Ap = ©.15
NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
CONFLUENCE ANALYSES.
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FLOW PROCESS FROM NGDE 2.02 TO NODE 9.89 I5 CODE = 41

5>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATTION DATA: UPSTREAM(FEET) =  21.89 DOWNSTREAM(FEET} =  21.58
FLOW LENGTH(FEET) = 360.80 MANNING'S N = ©.824

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) =  3.87

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 66.88  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 73.00

PIPE TRAVEL TIME(MIN.) = 1.95  Tc(MIN.) = 23.87

LONGEST FLOWPATH FROM NCDE 2.8@ TO NODE 9,99 = 368.80 FEET.
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FLOW PROCESS FROM NODE 9.e8 TO NODE 9.00 IS CODE = 1

53>>>DESTGNATE 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.) = 23.87

RAINFALL INTENSITY(INCH/HR) = 1.66

AREA-AVERAGED Fm{INCH/HR) = .9
AREA-AVERAGED Fp(INCH/HR) = @.4
AREA-AVERAGED Ap = ©.15

6
1]

EFFECTIVE STREAM AREA(ACRES) = 64.56
TOTAL STREAM AREA(ACRES) = 64.56
PEAK FLOW RATE(CFS) AT CONFLUENCE = 73.00

*% CONFLUENCE DATA **
STREAM q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR} (ACRES)  NODE
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1 21.82  13.35 2.313 0.32( 2.09) 0.28 18.9 1.9
2 73.98  23.87 1.657 0.49( 9.06) 8.15 54.6 2.89

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

#% PEAK FLOW RAYE TABLE **

STREAM Q Tc  Intensity  Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 79.45 13.35 2.313 9.37( ©.07) 2.18 47 .0 1.0
2 88.44 23.87 1.657 8.38( @.86) .17 75.5 2.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 38.44 Tc(MIN.) = 23.87
EFFECTIVE AREA(ACRES) = 75.58 AREA-AVERAGED Fa(INCH/HR) = ®8.86
AREA-AVERAGED Fp(INCH/HR) = 8.38 AREA-AVERAGED Ap = 8.17
TOTAL AREA(ACRES) = 75.5
LONGEST FLOWPATH FROM NODE 1.09 TG NODE 9.0 = 1244.88 FEET.
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FLOW PROCESS FROM NODE 11.6@ TO NODE 13.08 IS CODE = 21
>>»»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 220.09
ELEVATION DATA: UPSTREAM(FEET) = 30.50 DOWNSTREAM{FEET) = 30.e0

Tc = K*[(LENGTH** 3,88}/ (ELEVATION CHANGE)]**9.28
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) =  8.389
* 18 YEAR RAINFALL INTENSITY(INCH/HR} = 3.018
SUBAREA Tc AND LOSS RATE DATA{AMC II):

DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp Ap 55 Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTAL c 8.29 .25 8.108 69  8.39

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.109

SUBAREA RUNOFF(CF5) = 8.78

TOTAL AREA(ACRES) = ©.29  PEAK FLOW RATE(CFS) = @.78
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FLOW PROCESS FROM NODE 13.0@ TO NODE 15.90 IS CODE = 31
»>»>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)}<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  23.75 DOWNSTREAM(FEET) =  23.69
FLOW LENGTH(FEET) =  18.88 MANNING'S N = @.813

DEPTH OF FLOW IN  9.@ INCH PIPE IS 5.2 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 9.8  NUMBER OF PIPES = 1
PIPE-ELOW(CFS) = 0.78

PIPE TRAVEL TIME(MIN.) = @.86  Tc(MIN.) =  8.45

LONGEST FLOWPATH FRCM NODE 11.88 TO NODE 15.08 = 210,09 FEET.
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FLOW PROCESS FROM NODE 15.8@ TO NCDE 15.88 IS CODE = 81

>>»>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE Tc(MIN.) = 8.45

* 18 YEAR RAINFALL INTENSITY(INCH/HR) = 3.006
SUBAREA LOSS RATE DATA(AMC II):

DEVELGPMENT TYPE/ SC5 SOIL  AREA Fp Ap 5C5
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL c .15 8.25 9.180 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = @.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.180

SUBAREA AREA(ACRES) = .15 SUBAREA RUNCFF(CF5) = 8.40
EFFECTIVE AREA(ACRES) = @.44  AREA-AVERAGED Fm{INCH/HR) = 9.3
AREA-AVERAGED Fp({INCH/HR) = 8.25 AREA-AVERAGED Ap = @.1@

TOTAL AREA({ACRES) = 8.4 PEAK FLOW RATE(CFS) = 1.18
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FLOW PROCESS FROM NODE 15.9@ TO NODE 17.80 IS CODE = 31

»>>>>>COMPUTE PIPE-FLOW TRAVEL TIMF THRU SUBAREA<<<<<
»>»>>USING COMPUTER-ESTIMATED PEPESIZE (NON-PRESSURE FLOW)<<<<<
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DATA: UPSTREAM(FEET) = 23,69 DOWNSTREAM({FEET) = 22.36

ELEVATION

FLOW LENGTH(FEET) = 665.88 MANNING'S N = .13

DEPTH OF FLOW IN 12.8 INCH PIPE IS 8.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.12

ESTIMATED PIPE DIAMETER(INCH) = 12.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.18

PIPE TRAVEL TIME{MIN.) = 5.22  Tc(MIN.) = 13.67

LONGEST FLOWPATH FROM NODE 13.20 TO NODE 17.00 = 875.@9 FEET.
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FLOW PROCESS FROM NODE 17,20 TO NODE 17.88 IS CODE = 81

MAINLINE Tc(MIN.) = 13.67
* 1@ YEAR RAINFALL INTENSITY(INCH/HR) = 2.282
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
APARTMENTS C 3.72 9.25 ©.208 69

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 8.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = B©.20@

SUBAREA AREA(ACRESY) =  3.72 SUBAREA RUNDFF(CFS) =  7.47
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm{INCH/HR)} = @.8B5
AREA-AVERAGED Fp{INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.19

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 8.36
END CF STUDY SUMMARY:

TOTAL AREA(ACRES) = 4.2 TC(MIN.} = 13.67

EFFECTIVE AREA(ACRES) = 4.16 AREA-AVERAGED Fm(INCH/HR)= 8.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 8.189

= 8.36

END OF RATIONAL METHOD ANALYSIS



APPENDIX B

EXISTING CONDITION HYDROLOGY CALCULATIONS
10 YEAR STORM EVENT
25 YEAR STORM EVENT
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***********************t***********#****************************************
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2811 Advanced Engineering Software (aes)
Vver, 18.0 Relpase Date: 87/01/2011 License ID 1585

Analysis prepared by:
Urban Resource Corporation

23 Mauchly, Suite 118
Irvine, CA 92618
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# ONE METRO WEST *
* EXISTING CONDITION HYDROLOGY *
* 25 YEAR STORM EVENT *

*************************************%*********************************#**

FILE NAME: 653EX25.25
TIME/DATE OF STUDY: 13:44 11/81/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFEED STORM EVENT(YEAR) = 25.08@

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS{DECIMAL) TO USE FOR FRICTION SLOPE = @.98
*DATA BANK RAENFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD®

*JSER-DEFINED STREET-SECTEIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSEALL IN- / CUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NG,  (FT) (FTY  SIDE / SIDE/ WAY  (FTY  (FT) (FT) (FT)  (n)

1 30.9 29.9 9.918/9.018/08.020 .67 2.80 9.8312 B.167 6.0158

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = @.80 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*pIBE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE.*
#|JSER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

PR ——————— e e T R L L EE L L S R e S L L L L e A
FLOW PROCESS FROM NODE 9.82 TO NODE 9.88 IS CODE = 7

TC(MIN.} = 21.66 RAINFALL INTENSITY{INCH/HR) = 2.18

EFFECTIVE AREA{ACRES) =  64.56

TOTAL AREA(ACRESY =  64.56 PEAX FLOW RATE(CFS) = 93.36
AREA-AVERAGED Fm(INCH/HR) = ©.96 AREA-AVERAGED Fp(INCH/HR) = @.4@

AREA-AVERAGED Ap = ©.15
NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
CONFLUENCE AMALYSES.

*************************#**************************************************

FLOW PROCESS FROM NODE 9.88 TO NODE 9.88 IS CODE = 1

>3>>>DESIGNATE INDEPENDENT STREAM FQR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF COMCENTRATION(MIN.) = 21.66

RAINFALL INTENSITY(INCH/HR) = 2.18

AREA-AVERAGED Fm(INCH/HR) = @.€6

AREA-AVERAGED Fp(INCH/HR) = ©.48

AREA-AVERAGED Ap = @.15

EFFECTIVE STREAM AREA(ACRES) 64,56

TOTAL STREAM AREA{ACRES) = 64,56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 93.36
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FLOW PROCESS FROM MODE .80 TO NCODE 3.88 IS5 CODE = 21
>>»>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) =  308.02
ELEVATION DATA: UPSTREAM(FEET) = 38,70 DOWNSTREAM(FEET) = 28.70

Tc = K*[(LENGTH** 3,80)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.108
* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 3.863
SUBAREA Tc AND LCSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ep Ap SCs Tc
LAND USE GROUP  {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL c 2.22 .25 e.108 63  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.18@

SUBAREA RUNOFF(CFS) = 7.28

TOTAL AREA(ACRES) = 3.22  PEAK FLOW RATE(CFS) = 7.28

******************************#*****************************************#***

FLOW PROCESS FROM NODE 3.8@ TO NCDE 5.80 IS CODE = 61
>»»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»3>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 28.70 DOWNSTREAM ELEVATION(FEET) = 27.4@
STREET LENGTH(FEET) = 46€.80 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 3@.6@

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.@@
INSIDE STREET CROSSFALL(DECIMAL) = ©.02@
DUTSIDE STREET CROSSFALL{DECIMAL) = @.028

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNCFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = @.828

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = @.0150
Manning's FRICTION FACTCR for Back-of-Walk Flow Section =  @.8200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.29
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 8.52

HALFSTREET FLOOD WIDTH(FEET) = 20.98
AYERAGE FLOW VELOCITY(FEET/SEC.) = 1.79
PRODUCT OF DEPTHRVELOCITY(FT*FT/SEC.) = 8.94
STREET FLOW TRAVEL TIME(MIN.) = 4.27 Te{MIN.,) = 12.38

* 25 YEAR RATINFALL INTENSITY(INCH/HR) = 2.887
SUBAREA LOSS RATE DATA{AMC TII):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 2.01 .25 9.1 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.10@

SUBAREA AREA{ACRES) =  @.91 SUBAREA RUNOFF(CFS) = 0.3
EFFECTIVE AREA{ACRES) = 2.23  AREA-AVERAGED Fm(INCH/HR) = @.83
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.18

TOTAL AREA(ACRES) = 2.2 PEAK FLOW RATE(CFS) = 7.18

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.52 HALFSTREET FLOOD WIDTH(FEET) = 20.98

FLOW VELOCITY({FEET/SEC.) = 1.79 DEPTH*VELOCITY(FT*FT/SEC.) = 8.94
LONGEST FLOWPATH FROM NODE 1.88 TO NODE 5.8 = 768,00 FEET.

********************t********************#**********************************

FLOW PROCESS FROM NODE 5.88 TO NODE 9.90 IS CODE = 41

5»3>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
335> 5USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 23.47 DOWNSTREAM(FEET) = 21.89

FLOW LENGTH(FEET) =  54.88 MANNING'S N = 98.824

DEPTH OF FLOW IN 36.8 INCH PIPE IS 8.9 INCHES

PIPE-FLOW VELOCETY(FEET/SEC.) = 5.32

GIVEN PIPE DIAMETER(INCH) = 36,88  NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 7.28

PIPE TRAVEL TIME(MIN.) = @©.28 Tc(MIN.) = 12.58
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LONGEST FLOWPATH FROM NODE 1.80 TO NODE 9.008 = 824.00@ FEET.
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FLOW PROCESS FROM NODE 9.92 TO NODE 9.82 IS CODE = 1

»>>>>DESIGNATE TINDEPENDENT STREAM FOR COMFLUENCE<<<<<
»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12,58

RAINFALL INTENSITY{INCH/HR) = 2.86

AREA-AVERAGED FmM(INCH/HR) = 9.3
AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.23
TOTAL STREAM AREA(ACRES) = 2.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.28

*% CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE
1 93,36 21.66 2.184 ©.48( 9.86) 9.15 64.6 <.00
2 7.28 12.58 2.861 ©.25( 9.93) 9.19 2.2 1.0

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.} (INCH/HR} (INCH/HR) (ACRES) NODE
1 81.61 12.58 2.861 ©0.39( 2.06) 0.15 39.7 1.66
2 48.79 21.66 2.t04 0.48( ©.86) 8.15 66.8 9.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 98.78 Tc(MIN.) = 21.66
EFFECTIVE AREA{ACRES) = 66.79 AREA-AVERAGED Fm(INCH/HR) = ©.86
AREA-AVERAGED Fp(INCH/HR} = 9.4@ AREA-AVERAGED Ap = @.15
TOTAL AREA(ACRES) = 66.8
LONGEST FLOWPATH FROM NODE 1.@8 TO NODE 9.80 = 824,90 FEET.
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FLOW PROCESS FROM NODE 9.88 TO NODE 15,08 15 CODE = 41

$35>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
53»>»USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREMM(FEET) = 21.89 DOWNSTREAM{FEET) = 21.80

FLOW LENGTH(FEET) =  76.98 MANNING’S N = 0.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.15

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 66.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 98.78

PIPE TRAVEL TIME(MIN.) = 0.36  Tc{MIN.) = 21.97

LONGEST FLOWPATH FROM NODE 1.0 TG NODE 15.90 = 900.08 FEET.

********************************************#*******************************

FLOW PROCESS FROM NODE 15.988 TO NODE i15.88 IS5 CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) =  21.97

RAINFALL TNTENSITY(INCH/HR) = 2.89

AREA-AVERAGED Fm(INCH/HR) = @.06

AREA-AVERAGED Fp(INCH/HR) = ©.4@

AREA-AVERAGED Ap = B.15

EFFECTIVE STREAM AREA(ACRES) = 66.79
TOTAL STREAM AREA(ACRES) = 66.79
PEAK FLOW RATE(CFS5) AT CONFLUENCE = 98.79
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FLOW PROCESS FROM NODE i1.8@ TO NCDE 13.98 IS CODE = 21

53>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.e08
ELEVATION DATA: UPSTREAM(FEET) = 29.88 DOWNSTREAM(FEET) = 27.20

Te = K*[(LENGTH** 3.08)/(ELEVATION CHANGE)]**&.28
SUBAREA AMALYSIS USED MINIMUM Tc(MIN.) =  6.€32
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.337
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap sCs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 2.95 2.25 a.108 69 6.83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = @.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.108

SUBAREA RUNOFF(CFS) = 3.69

TOTAL AREA(ACRES) = 8.95  PEAK FLOW RATE(CFS) = 3.69
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FLOW PROCESS FROM NODE 13.88 TO NODE 15.88 IS CODE = 31

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

ELEVATION DATA: UPSTREAM{FEET) = 22.47 DOWNSTREAM(FEET) = 21.78
FLOW LENGTH(FEET) = 67.88  MANNING'S N = 8,811

DEPTH OF FLOW IN 12.@ INCH PIPE IS 9.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.84

ESTIMATED PIPE DIAMETER(INCH) = 12.98 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 3.69

PIPE TRAVEL TIME(MIN.) = .19 Tc(MIN,) = 6.22

LONGEST FLOWPATH FROM NODE 11.88 TO NODE 15.08 = 267.80 FEET.
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FiOW PROCESS FROM NODE 15.28 TO NODE 15.06 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR JNDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 6.22

RAINFALL INTENSITY(INCH/HR) = 4.26

AREA-AVERAGED Fm{INCH/HR)} = @.83

AREA-AVERAGED Fp(INCH/HR) .25

AREA-AVERAGED Ap = ©.18
EFFECTIVE STREAM AREA{ACRES)
TOTAL STREAM AREA{ACRES) = Q.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.69

[l
[

8.95

** CONFLUENCE DATA **

STREAM Q T¢  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 81,61 12.95 2.815 ©.39( 9.96) 2.15 39.7 1.8
1 98.70  21.97 2.887 ©.48( 6.96) 9.15 66.8 9,00
2 3.69 6.22 4,262 ©.25( 2.03) 0.10 8.9 11.e0

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

*% PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) {INCH/HR) (ACRES) NODE
1 63.48 6.22 4.262 2.39( 9.86) 0.14 28.0 11.8@
2 84.03 12.95 2.815 9.39( 9.85) 8.15 49.7 1.08@
3 128.49 21.97 2.887 0.48( 98.86) ©.15 67.7 .00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE({CFS) = 102.49 Tc(MIN,) = 21.97
EFFECTIVE AREA{ACRES) = 67.74  AREA-AVERAGED Fm(INCH/HR) = 0.86
AREA-AVERAGED Fp{INCH/HR) = ©.40 AREA-AVERAGED Ap = .15
TOTAL AREA(ACRES) = 67.7 i
LONGEST FLOWPATH FRCM NODE 1.86 TO NODE 15.68 = 996,02 FEET.

****t******************************************************************t****

FLOW PROCESS FROM NODE 15.98 TC NODE 21.80 IS CODE = 41
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ELEVATTON DATA: UPSTREAM(FEET) = 21.80 DOWNSTREAM(FEET) = 21.78
FLOW LENGTH(FEET) = B.B®  MANNING'S N = ©.024

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.23

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 66.€0 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 198.49

PIPE TRAVEL TIME(MIN,) = ©.@3 Tc(MIN,) = 22.86@

LONGEST FLOWPATH FROM NODE 1.88 TO NODE 2l.88 = 9@8.0@ FEET.
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FLOW PROCESS FROM NODE 21.90 TO NODE 21.99 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF COMCENTRATION(MIN.) = 22.88

RAINFALL INTENSETY(INCH/HR) = 2.89

AREA-AVERAGED Fm(INCH/HR) = @.86

AREA-AVERAGED Fp(INCH/HR) = @.40

AREA-AVERAGED Ap = ©.15

EFFECTIVE STREAM AREA(ACRES) = 67.74
TOTAL STREAM AREA(ACRES) = 67.74
PEAK FLOW RATE(CFS) AT CONFLUENCE = 108.49
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FLOW PROCESS FROM NODE 17.2@ TO NODE 19.e@ IS CODE = 21
»55>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 175.00

ELEVATION DATA: UPSTREAM(FEET) = 31.38 DOWNSTREAM(FEET) = 29.20

Tc = K*[(LENGTH** 3.00)/{FLEVATION CHANGE)]**@.20
SUBAREA ANALYSTS USED MINIMUM Tc(MIN.) =  5.811
# 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.43@
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sts Tc
LAND USE GROUP  (ACRES) {ENCH/HR) {DECIMAL) CN (MIN.)
COMMERCTAL C 2.97 9.25 e.1ea 69  5.81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @©.108@

SUBAREA RUNOFF(CFS) = 11.78

TOTAL AREA(ACRES) = 2.97 PEAK FLOW RATE(CFS) = 11.78
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FLOW PROCESS FROM NODE 19.93 TO NODE 21.99 IS CODE = 31

33>3>3USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 22.87 DOWNSTREAM(FEET) = 21.78

FLOW LENGTH{FEET) = 72.8@ MANNING'S N = 8.011

DEFTH OF FLOW IN 24.8 INCH PIPE IS 15.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.68

ESTIMATED PIPE DIAMETER(INCH) = 24.99 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.78

PIPE TRAVEL TIME{MIN.) = ©.21 Te(MIN.) = 6.03

L.ONGEST FLOWPATH FROM NODE 17.99 TO NODE 21.08 = 247.80 FEET.

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

FLOW PROCESS FROM NODE 21.88 TC NODE 21.ee IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>5>5>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME GF CONCENTRATION(MIN.) = 6,03

RAINFALL INTENSITY(INCH/HR) =  4.34

AREA-AVERAGED Fm(INCH/HR) = .83

AREA- AVERAGED Fp(INCH/HR) .25

AREA-AVERAGED Ap = ©.18
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA(ACRES) = 2.97

PEAK FLOW RATE{CFS)} AT CONFLUENCE = 11.78

Ll
= ®

2.97
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** CONFLUENCE DATA **

STREAM Q Tc  Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 63.48  5.26  4.240 8.39( ©.96) 0.14 20.0 11.00
1 84.83 12.98  2.811 0.39( P.96) 2.15 48.7 1.00
1 100.49 22.60  2.886 0.48( 0.96) 8.15 67.7 9.e0
2 11.78  6.83 4,348 8.25( 0.83) 0.19 3.8 17.00

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

##% PEAK FLOW RATE TABLE **

STREAM Q Tc Iatensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 74.25  6.83 4,348 ©0.38( 0.85) 0.14 22.3 17.09
2 75.01  6.26  4.249 ©.38( ©.85) 9.14 23.e 11.e@
3 91.63 12.98  2.811 8.39( B.P6) 0.14 43,7 1.e9
4 186,11 22.08  2.086 ©.3%( 8.86) €.15 70.7 9.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 106.11  Te(MIN.) =  22.6@

EFFECTIVE AREA(ACRES) = 76.71  AREA-AVERAGED Fm(INCH/HR) = 8.86

AREA-AVERAGED Fp{INCH/HR) = ©.39 AREA-AVERAGED Ap = .15

TOTAL AREA(ACRES) = 70.7

LONGEST FLOWPATH FROM NCDE 1.88 TO NODE 21,09 = 998.09 FEET.
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FLOW PROCESS FROM NODE 21.28 TO NODE 27.98 IS CODE = 41
>3>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<x
»>>5>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 21.78 DOWNSTREAM{FEET) =

FLOW LENSTH(FEET) = 127.88 MANNING'S N = @.824

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) =  4.47

PTPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 66.88  NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 186.11

PIPE TRAVEL TIME(MIN.) = .47  Tc(MIN.) = 22.47

LONGEST FLOWPATH FROM NCDE 1,02 TO NODE 27.88 =  1035.80 FEET.
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FLOW PROCESS FROM NODE 27.29 TO NODE 27.98 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 22.47

RAINFALL INTENSITY(INCH/HR) = 2.06

AREA-AVERAGED Fm{INCH/HR) = ©.06

AREA-AVERAGED Fp(INCH/HR) = ©.39

AREA-AVERAGED Ap = .15

EFFECTIVE STREAM AREA({ACRES) = 78.71
TOTAL STREAM AREA(ACRES) = 70.71
PEAK FLOW RATE(CFS} AT CONFLUENCE = 186.11
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FLOW PROCESS FROM MNODE 23.88 TO NODE 25.900 IS CODE = 21
>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 158.08

ELEVATION DATA: UPSTREAM(FEET) = 28.89 DOWNSTREAM(FEET) = 26.48

Tc = K*[(LENGTH** 3.2@)/(ELEVATION CHANGE)]**8.28
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.158
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.748
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL c 1.15 .25 ©.188 69  5.16

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = @.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = R.1€@
SUBAREA RUNOFF(CFS) = 4.88
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TOTAL AREA(ACRES) = 1.15  PEAX FLOW RATE(CFS) = 4,88

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

FLOW PROCESS FROM NODE

25.88 TO NODE

27.80 IS CODE

= 31

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

ELEVATION DATA: UPSTREAM{FEET) =

22.61 DOWNSTREAM(FEET) = 21.64
FLOW LENGTH(FEET) = G7.88  MANNING'S N = 5,011
DEPTH OF FLOW IN 15.@ INCH PIPE 1S 9.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.33
ESTIMATED PIPE DIAMETER(INCH) = 15.09 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 4,88
PIPE TRAVEL TIME(MIN,) = ©.26 Tc(MIN,) = 5.41
LONGEST FLOWPATH FROM NODE 23.80 TO NODE 27.08 = 247.989 FEET.

[PRERR———————————— TR e PR PR R L R L L L L S
FLOW PROCESS FROM NODE 27.09 TO NODE 27.8@ IS CODE = 1
»333>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TINE OF CONCENTRATION(MIN.) =  5.41

RAINFALL INTENSITY(INCH/KR) = 4.61

AREA-AVERAGED Fm(TNCH/HR) = 8.83
AREA-AVERAGED Fp(INCH/HR) = 8.25
AREA-AVERAGED Ap = 8.1
EFFECTIVE STREAM AREA(ACRES) =
TOTAL STREAM AREA({ACRES) =

1.15
1.15

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4,88
** CONFLUENCE DATA **
STREAM Q Te  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 74.25 6.78 4.886 9.38( 9.05) 0.14 22.3 17.94
1 75.91 6.93 4,611 ©.38( 2.05) 8.14 23.0 11.00
1 91.63 13.53 2.746 ©.39( ©.06) 6.14 43.7 1.80
1 106.11  22.47 2.8561 9.39( ©.96) @.15 78.7 g.08
2 4,88 5.41 4.612 0.25( ©.03) 8.19 1.1 23.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** DEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 72.65 5.41 4,612 ©8.37( @.05) 0.14 19.1 23.09
2 78.57 6.70 4.086 ©.37( 2.95) 8.14 23.4 17.08
3 79.25 5.93 4.911 £.37( 0.e5) @.14 24.2 11.08
4 94.53  13.53 2.746 ©.38( 9.95) 0.14 44,8 1.80
5 108.28 22.47 2.961 9.39( @9.96) ©.14 71.9 9.08
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 108.28 Tc(MIN.) = 22.47
EFFECTIVE AREA{ACRES) = 71.86  AREA-AVERAGED Fm{INCH/HR) = ©.86

AREA-AVERAGED Fp{INCH/HR) = 0.14
TOTAL AREA(ACRES) =

LONGEST FLOWPATH FROM NODE

8.39 AREA-AVERAGED Ap =
71.9
1.68 TO NCDE

27.88 = 1935.09 FEET.

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

FLOW PROCESS FROM NODE 27.80 TO NODE 33.9@ IS CODE = 41

ELEVATION DATA: UPSTREAM(FEET) =

21.45

21.64 DOWNSTREAM(FEET) =

FLOW LENGTH(FEFT) = 157.09  MANNING'S N = 8.024
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.56

PIPE FLOW VELGCITY = (TOTAL FLOW)/(PLPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER({INCH) = €6.0@ NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 188.28
PIPE TRAVEL TIME(MIN.) = ©.57 Tc{MIN.) = 23.85

LONGEST FLOWPATH FRCM NODE 1.08 TO NODE 33.90@ = 1192.80 FEET.
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****************************************************************************

FLOW PROCESS FROM NODE 33.00 TO NODE 33.80 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.} = 23,85
RAINFALL INTENSITY(INCH/HR) =  2.@3
AREA-AVERAGED Fm({INCH/HR) = .06
AREA-AVERAGED Fp(INCH/HR) = .39
AREA-AVERAGED Ap = ©.14

EFFECTIVE STREAM AREA(ACRES) = 71.86
TOTAL STREAM AREA(ACRES) = 71.86

PEAK FLOW RATE(CFS) AT CONFLUENCE = 108.28

*******#**************************************************************#*****

FLOW PROCESS FRCM NODE 29.88 TC NODE 31.0@ IS CODE = 21

320.00
36.98 DOWNSTREAM{FEET) = 28.70

INITIAL SUBAREA FLOW-LENGTH(FEET)} =
ELEVATION DATA: UPSTREAM(FEET) =

Tc

K*[(LENGTH** 3.80)/(ELEVATION CHANGE)]**@,20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.356

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4,211

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S5 Tc

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

PUBLIC PARK C 1.54 .25 @.858 69 10.18

COMMERCIAL C 1.18 8.25 @.188 69  6.36

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 8.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 8,525

SUBAREA RUNOFF(CFS) = 9.99

TOTAL AREA(ACRES) = 2.72  PEAK FLOW RATE(CFS) = 9.99

*********t******************#***********************************************

FLOW PROCESS FROM NODE 31.88 TO NODE 33.00 IS CODE 31

»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET) =

22,50 DOWNSTREAM{FEET) = 21.45
FLOW LENGTH(FEET) = 133.08 MANNING'S N = 0,011
DEPTH OF FLOW IN 18.8 INCH PIPE IS 14.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.74
ESTIMATER PIPE DIAMETER(INCH) = 18.99 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.99
PIPE TRAVEL TIME(MIN.} = 9.33 Tc(MIN,) = 6.69
LONGEST FLOWPATH FROM NODE 29.88 TO NODE 33.e8 = 453,00 FEET.

*****1********************************************#**********t*#************

FLOW PROCESS FROM NODE 33,08 TO NODE 33,00 IS CODE = 1

»>>5>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>33>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  6.69

RAINFALL INTENSITY(INCH/HR) = 4.09

AREA-AVERAGED Fm{INCH/HR) = ©.13

AREA-AVERAGED Fp{INCH/HR) = 8.25

AREA-AVERAGED Ap = ©.52

EFFECTIVE STREAM AREA(ACRES} = 2.72

TOTAL STREAM AREA(ACRES) = 2.72

PEAX FLOW RATE{CFS) AT CONFLUENCE = 9.99

#% CONFLUENCE DATA **

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

1 72.65  6.27  4.244 ©.37( 9.85) 0.14 19,1 23.60
1 78.57  7.49 3,836 ©.37( B.85) @.14 23.4 17.00
1 79.25 7.71  3.775 ©.37( 9.@5) @.14 24.2 11.09
1 94,53 14.15  2.673 @.28( 9.85) 0.14 44.8 1.00
1 198.28 23.85  2.831 @.33{ 8.86) 8.14 71.9 9.e0
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2 9.99 6.69 4,892 ©.25( ©.13) 8.52 2.7 29.@8

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

*% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp{Fm} Ap e HEADWATER

NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 82.38  6.27  4.244 ©.33( 0.86) 0.18 21.7 23.00

84.65  6.60  4.092 ©.33{ 8.86) 0.18 23.3 29.00

3 87.91  7.49  3.836 ©.33( 9.06) 0.18 26.1 17.00
4 88.44  7.71  3.775 @.34( ©.95) 8,18 26.9 11.80
5 199.94 14,19  2.673 0.36( 0.06) 0.16 47.5 1.00
6 113.87 23.85 2,031 ©.37( 0.85) 0.18 74.6 .08

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 113,87  Tc(MIN.) =  23.@5

EFFECTIVE AREA(ACRES) = 74,58  AREA-AVERAGED Fm{INCH/HR) = 0.06

AREA-AVERAGED Fp(INCH/HR) = ©.37 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 74.6

LONGEST FLOWPATH FROM NODE 1.68 TO NODE 33.80 =  1192.8¢ FEET.
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FLOW PROCESS FROM NODE 35.88 TO NODE 37.08 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.80
ELEVATION DATA: UPSTREAM(FEET) = 38.80 DOWNSTREAM{FEET) = 27.90

Tc = K*[(LENGTH** 3.08)/(ELEVATION CHANGE)]**@,20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.930
* 25 YEAR RATINFALL INTENSITY(INCH/HR) = 3.689
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL c .68 8.25 @.188 69 5,03

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = @.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.l1ee@

SUBAREA RUNOFF(CFS) = 2.24

TOTAL AREA{ACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.24
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FLOW PROCESS FROM NODE 37.08 TO NODE 39.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  24.99 DOWNSTREAM(FEET) =  23.3@
FLOW LENGTH(FEET) = 324.86 MANNING'S N = 9.0i3

DEPTH OF FLOW IN 12.@ INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.44

ESTIMATED PIPE DIAMETER(INCH) = 12.2@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.24

PIPE TRAVEL TIME(MIN.) = 1.57  Tc(MIN.) =  9.60@

LONGEST FLOWPATH FROM NODE 35.668 TO NODE 39,08 = 624,68 FEET.
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FLOW PROCESS FROM NODE 39.80 TO NODE 39,80 IS COBE = 81

>>>>>ADDTTION OF SUBAREA TO MAINLI

MAINLINE Tc{MIN.) = 2.6@
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.335
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SO0IL  AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
CCMMERCIAL C 3.83 8.25 a.lee 69

SUBAREA AVERAGE PERVIOUS LDSS RATE, Fp(INCH/HR) = @.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 9.100

SUBAREA AREA(ACRES) =  3.83 SUBAREA RUNOFF{CFS) = 11.41
EFFECTIVE AREA(ACRES) = 4,51 AREA-AVERAGED Fm{INCH/HR) = 8.e3
AREA-AVERAGED Fp(INCH/HR) = @.25 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 4.5 PEAK FLOW RATE{CFS) = 13.43

sk SRR b ok s o ot SRR SR S K kR R kR o sk ek R ek s R R Rk ok
FLOW PROCESS FROM NODE 39.e0 TO NODE 41.80 IS CODE = 31
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»>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
533>3>5USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 23,30 DOWNSTREAM(FEET) = 22.36
FLOW LENGTH(FEET) = 188.80 MANNING'S N = @.013
DEPTH OF FLOW IN 24.8 INCH PIPE IS5 17.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.46

ESTIMATED PIPE DIAMETER(INCH) = 24.88  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.43

PIPE TRAVEL TIME(MIN.) = 8.57  Tc(MIN.) = 18,17

LONGEST FLOWPATH FROM NODE 35,80 TO NCDE 41.20 = 812.08 FEET.

***l*********t***********************************************#**************

FLOW PROCESS FROM NODE 41.98 TO NODE 41.88 1S CODE = 81

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

>

MAINLINE Tc{MIN.) = 1@.17
* 25 YEAR RAINFALL INTENSITY{INCH/HR} = 3.227
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK C 9.52 .25 0.858 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 8.350

SUBAREA AREA(ACRES) = 9.59 SUBAREA RUNOFF (CF5) = 1.6@
EFFECTIVE AREA{ACRES) = 5,190  AREA-AVERAGED Fm({INCH/HR) = @.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = .19

.1

TOTAL AREA(ACRES) = 5 PEAK FLOW RATE(CFS) = 14.60
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.1 TC(MIN.) = 19.17

EFFECTIVE AREA{ACRES) = 5.16 AREA-AVERAGED Fm(INCH/HR}= @.85
AREA-AVERAGED Fp(INCH/HR) = 8.25 AREA-AVERAGED Ap = ©.187

PEAX FLOW RATE(CFS) = 14.68

L)
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****************************************************************************
RATIONAL METHOD HYDROLCGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2811 Advanced Engineering Software {aes)
Ver. 18.0 Release Date: 97/01/2011 License ID 1585

Anzlysis prepared by:
Urban Resource Corporation

23 Mauchly, Suite 118
Irvine, CA 92618

sk ckolokoskoke b b kok kokok kokk ek k%% DESCRIPTION OF STUDY e e sk o o 3K A of o ok ke ok ok s ek ke ke ok deokokeok

* ONE METRO WEST *
* eXTSTING CONDITION HYDROLOGY
* 1@ YEAR STORM EVENT *

****l*********************************************************************

FILE NAME: 653EX10.18
TIME/DATE OF STUDY: 13:48 11/@1/2@19

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIFD STORM EVENT(YEAR) = 1@.@0

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.88

SPECTIFTED PERCENT OF GRADIENTS{DECIMAL) TO USE FOR FRICTION SLOPE = .92
*DATA BANK RAINFALL USED*

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETELOW 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)

9.018/0.018/8.02¢  B.57 2.89 9.6313 9.167 8.015@

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 8.88 FEEL
as {Maximum Allowable Street Flow Depth) - {Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*pIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN
UPSTREAM TRIBUTARY PIPE.*
*JSER-SPECIFIED MINIMUM TOPOGRAPHLC SLOPE ADJUSTMENT NOT SELECTED

***********************************#****************************************

FLOW PROCESS FROM NODE 9.88 TO NODE g.e8 I5 CORE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN.) = 21,92  RAINFALL INTENSITY(INCH/HR) = 1.74

EFFECTIVE AREA(ACRES) = 64.56

TOTAL AREA(ACRES) = 64.56 PEAK FLOW RATE{CFS) = 73.89
AREA-AVERAGED Fm(INCH/HR) = ©.86 AREA-AVERAGED Fp(INCH/HR) = 9.48

AREA-AVERAGED Ap = ©.15
NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
COMFLUENCE ANALYSES.

****t****************************t******t*****************#********#********

FLOW PROCESS FROM NODE 9,00 TO NODE 9.80 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 21.92
RAINFALL INTENSITY(INCH/HR) = 1.74
ARCA-AVERAGED Fm{INCH/HR) = 2.96
AREA-AVERAGED Fp(INCH/HR) = .49
AREA-AVERAGED Ap = @.15

EFFECTIVE STREAM AREA{ACRES) = 64.56
TOTAL STREAM AREA(ACRES) = 64.56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 73.08
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FLOW PROCESS FROM MNODE 1.82 TO NODE 3.00 IS CODE = 21
»>>»>>RATIONAL METHOD INITIAL SUBAREA AMALYSIS<<<<<
»>>USE TIME~-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.80
ELEVATTON DATA: UPSTREAM(FEET) = 30.70 DOWNSTREAM{FEET) = 28.7e

Tc = K*[(LENGTH** 3.8@)/(ELEVATION CHANGE)]**®,20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  B8.188
* 19 YEAR RAINFALL INTENSITY(INCH/HR) = 3.877
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS 50IL  AREA Fp Ap sts Te
LAND USE GROUP  (ACRES) {INCH/HR} (DECTMAL) CN (MIN.)}
COMMERCIAL C 2.22 .25 9.188 69  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = B.129

SUBAREA RUNOFF (CFS) = 6.18

TOTAL AREA(ACRES) = 2.22  PEAX FLOW RATE(CFS) = 6.10
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FLOW PROCESS FROM NODE 3.98 TO NODE 5.89 IS5 CODE = 61
»»»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 28.70 DOWNSTREAM ELEVATION(FEET) = 27.4@
STREET LENGTH(FEET) = 46@.08 CURB HEIGHT(INCHES) = 6.8
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FRCM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.80
INSIDE STREET CROSSFALL(DECIMAL) = @.020

DUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNCFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = ©.029

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 9.815@

Manning's FRICTION FACTOR for Back-of-Walk Flow Section =  8.8200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.11

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.5@

HALFSTREET FLOOD WIDTH(FEET) = 1B.54
AVERAGE FLOW VFLOCITY(FEET/SEC.) =  1.72
PRODUCT OF DEPTHEVELOCITY(FT*FT/SEC.) =  9.85
STREET FLOW TRAVEL TIME(MIN.)} = 4.45 Tc(MIN.) = 12,57

* 31 YEAR RAINFALL INTENSITY(INCH/HR) = 2.393
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTAL c 8.01 @.25 0.108 &9

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(EINCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.1e@

SUBAREA AREA(ACRES) = 2.el SUBAREA RUNOFF(CFS) = 8.82
EFFECTIVE AREA(ACRES) = 2.23 AREA-AVERAGED Fm(INCH/HR) = @.83
AREA-AVERAGED Fp(INCH/HR) = 8.25 AREA-AVERAGED Ap = 8.1@

TOTAL AREA{ACRES) = 2.2 PEAK FLOW RATE(CFS) = 6.12
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH({FEET) = ©.58  HALFSTREET FLOOD WIDTH(FEET) = 18.54

FLOW VELOCITY(FEET/SEC.) = 1.71 DEPTH*VELOCITY(FT*FT/SEC.) = ©.85
LONGEST FLOWPATH FROM NODE 1.8@ TO NCDE 5.89 = 768.89 FEET.
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FLOW PROCESS FROM NODE 5.90 TO NODE 9.80 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET} =  23.47 DOWNSTREAM(FEET) =  21.89
FLOW LENGTH(FEET) =  64.80 MANNING'S N = 0.024

DEPTH OF FLOW IN 36.@ TNCH PIPE IS 8.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  5.85

GIVEN PIPE DIAMETER(INCH) = 36.8@  NUMBER OF PIPES = 1

PIPE- FLOW(CFS) = .10

PIPE TRAVEL TIME(MIN.) = ©.21 Tc(MIN.) = 12,78



B653EX1@.RES
LONGEST FLOWPATH FROM NODE 1,0 TO NODE 9.09 = 824.80 FEET.

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

FLOW PROCESS FROM NODE 9,60 TC NODE 9,88 IS5 CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>3>>>AND COMPUTE VARIOQUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENGE VALUES USED FOR TNDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.78

RAINFALL INTENSITY{INCH/HR)} = 2.37

AREA-AVERAGED Fm{INCH/HR) = 2.83

AREA-AVERAGED Fp{INCH/HR) = .25
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 2.23
TOTAL STREAM AREA{ACRES) = 2,23
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.1
*% COMFLUENCE DATA **
STREAM Q Tc Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR} (INCH/HR) (ACRES)  NODE
1 73.08 21.%92 1.741 ©.48( ©.86) @.15 64.6 9.89
2 6.10 12.78 2.371 @.25( 9.03) 8.10 2.2 1.08

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

*% PEAX FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 64.64 12.78  2.371 ©.33{ 8.86) 0.15 39.9 1.00
2 77.46 21.82 1,741 ©.43( ©.86) 9,15 66.8 o.0e
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 77.46  Tc(MIN.) =  21.92
EFFECTIVE AREA(ACRES) = 66.79 AREA-AVERAGED Fm(INCH/HR) = .06
AREA-AVERAGED Fp(INCH/HR) = ©.4@8 AREA-AVERAGED Ap = 8.15
TOTAL AREA{ACRES) = 66.8
LONGEST FLOWPATH FROM NODE 1.08 TO NODE 9.00 = 824.00 FEET.

******************#**********************************t******************t***

FLOW PROCESS FROM NODE $.8¢ TO NODE i5.80 IS5 CODE = 41

»»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»533>>USTNG USER-SPECIFIED PIPESIZE (EXISTING ELEMENT}<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  21.89 DOWNSTREAM(FEET) = 21,80
FLOW LENGTH(FEET) =  76.88 MANNING'S N = ©.824

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.26

PIPE FLOW VELGCITY = (TOTAL FLOW)/(PIPE CROSS SECTICN AREA}

GIVEN PIPE DIAMETER(INCH} = 66.88  NUMBER OF PTPES = 1
PIPE-FLOW(CFS) = 77.46

PIPE TRAVEL TIME(MIN.) = ©.39  Tc(MIN.) = 22.31

LONGEST FLOWPATH FROM NODE 1.80 TO NODE 15.00 = 900.08 FEET.

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

FLOW PROCESS FROM NODE 15.0¢ TO NODE 15,89 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 22.31

RAINFALL INTENSITY(INCH/HR) = 1.72
AREA-AVERAGED Fm(INCH/HR) = .86
ARFA-AVERAGED Fp(INCH/HR} = ©.4@
AREA~AVERAGED Ap = ©.15

EFFECTIVE STREAM AREA(ACRES) = 66.79
TOTAL STREAM AREA(ACRES) = 66.79

PEAK FLOW RATE(CFS) AT CONFLUENCE = 77.46

**********************************************#*****************************

FLOW PROCESS FROM NCDE 11.8e TO NODE 13.98 IS CODE = 21

553>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INTTIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 2z@e.ee
ELEVATION DATA: UPSTREAM{FEET) = 29.89 DOWNSTREAM{FEET) = 27.28

19
I
[l
[
[

Tc = K*[(LENGTH** 3.88)/(ELEVATICN CHANGE)]**a.2e
SUBAREA ANALYSIS USED MINIMUM TC(MIN.) =  6.832
* 1@ YEAR RAINFALL INTENSITY(INCH/HR) = 3.546
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs e
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTAL d 8.95 .25 @.188 63  6.03

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ®.18@

SUBAREA RUNOFF(CFS) = 3.18

TOTAL AREA{ACRES) = ©.95 PEAK FLOW RATE(CFS) = 3.10
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FLOW PROCESS FROM NODE 13.2@ TO NODE 15.8@ IS CODE = 31

>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>3>»»USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 22.47 DOWNSTREAM(FEET) = 21.78

FLOW LENGTH(FEET) = 67.88  MANNING'S N = @.811

DEPTH OF FLOW IN 12.@ INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5,68

ESTIMATED PIPE DIAMETER({INCH) = 12.00 NUMBER QF PIPES = 1
PIPE-FLOW({CFS) = 3.1@

PIPE TRAVEL TIME(MIN.) = ©.20 Tc(MIN.) = 6.23

LONGEST FLOWPATH FROM MODE 11.8@ TO NODE 15.08 = 267.99@ FEET.
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FLOW PROCESS FROM NODE 15.68 TO NODE 15.8@ IS CODE = 1
>»»»>DESTGNATE 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.) =  6.23
RAINFALL INTENSITY{INCH/HR} 3.58
AREA-AVERAGED Fm{INCH/HR) = ©.83
AREA-AVERAGED Fp(INCH/HR) = 8.25
AREA-AVERAGED Ap = 9.18

EFFECTIVE STREAM AREA(ACRES) = .95
TOTAL STREAM AREA(ACRES) = 9.95
PEAK FLOW RATE(CFS} AT CONFLUENCE = 3,18
#* CONFLUENCE DATA *¥
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (TNCH/HR) (INCH/HR) (ACRES)  NODE
1 64.64 13.25  2.323 @.39( 2.86) @.15 39.9 1.00
1 77.46 22.31  1.723 ©.49( 8.96) .15 6.8 9.08
2 3,18 6.23  3.570 ©6.25( 9.03) 0.18 8.9 11.00

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

** PEAK FLOW RATE TABLE **

STREAM ¢} Tc  EIntensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CF5) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 5@.34 6.23 3.579 9.39( 9.06) 0,14 18.7 11.e9
2 66.64 13.25 2.323 8.39( e8.es5) B.15 40.8 1.e9
3 78,94 22.31 1.723 2.40( 9.86) ©.15 67.7 9.80
COMPUTED COMFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 78.94 Tc(MIN.) = 22.31
EFFECTIVE AREA(ACRES) = 67.74  AREA-AVERAGED Fm(INCH/HR) = @.06
AREA-AVERAGED Fp(INCH/HR) = ©.48 AREA-AVERAGED Ap = 0.15
TOTAL AREA{ACRES) = 57.7
LONGEST FLOWPATH FROM NODE 1.80 TO NODE 15.08 = 500.@0 FEET.
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FLOW PROCESS FROM NODE 15.0@ TO NODE 21.00 IS CODE = 41




653EX10.RES

ELEVATION DATA: UPSTREAM{FEET) = 21.8¢ DOWNSTREAM(FEET) = 21.78
FLOW LENGTH({FEET) = 8.00 MANNING'S N = ©.824

DEPTH OF FLOW IN 66.8 INCH PIPE IS 49.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.12

GIVEN PIPE DIAMETER(INCH) = 66.99 NUMBER OF PIPES = 1
PIPE-FLOK(CFS) = 78.94

PIPE TRAVEL TIME(MIN.) = @.83 Tc(MIN.) = 22.34

LONGEST FLOWPATH FROM NODE 1.9@ TO NODE 21.80 = 988.@0 FEET.
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FLOW PROCESS FROM NODE 21.88 TO NODE 21.0@ 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.) = 22.34

RAINFALL INTENSITY(INCH/HR) = 1.72
AREA-AVERAGED Fm(INCH/HR) = ©.@6
AREA-AVERAGED Fp{INCH/HR} = @.4@
AREA-AVERAGED Ap = .15

EFFECTIVE STREAM AREA(ACRES) = 67.74
TOTAL STREAM AREA({ACRES) = 67.74

PEAK FLOW RATE(CFS) AT COMFLUENCE = 78.94
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FLOW PROCESS FROM NODE 17.98 TO NODE 19.90 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 175.@0
ELEVATION DATA: UPSTREAM(FEET) = 31.30 DOWNSTREAM(FEET) = 29.28

Tc = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]**8.29

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.811
# 19 YEAR RAINFALL INTENSITY(INCH/HR) = 3.724
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 2.97 B.25 9.188 &9  5.81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(EINCH/HR) = .25

SURAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.188

SUBAREA RUNOFF(CFS) = 9.89

TOTAL AREA(ACRES) = 2.97 PEAK FLOW RATE(CFS) = 9.89
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FLCW PROCESS FROM NODE 19.68 TO NODE 21.8@ IS CODE = 31

»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>3»»>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

ELEVATION DATA: UPSTREAM({FEET) = 22.87 DOWNSTREAM(FEET) 21.78
FLOW LENGTH(FEEY) = 72.80  MANNING'S N = ©.011

DEPTH OF FLOW IN 21.2 INCH PIPE IS 15,2 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 5.29

ESTIMATED PIPE DIAMETER(INCH) = 21.6@ NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.89

PIPE TRAVEL TIME(MIN,) = 9.23 Te{MIN.) = 6.04

LONGESY FLOWPATH FROM NODE 17.98 TO NODE 21.06 = 247.08 FEET.
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FLOW PROCESS FROM NODE 21.2@ TO NODE 21.8@ IS CODE = 1

»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARTIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENGE WALUES USED FOR INGEPEMDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 6.94

RAINFALL INTENSITY{INCH/HR) = 3.84

AREA-AVERAGED Fm(INCH/HR} = ©.83

AREA-AVERAGED Fp(INCH/HR) = .25

AREA-AVERAGED Ap = @.18
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA{ACRES) = 2.97

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.89

2.97
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** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE
1 58.34 6.26 3.568 0.39( 9.06) 0.14 19.7 11.80
1 66.64 13.28 2,315 8.39( ©.86) 8.15 48.8 1.09
1 78.94 22,34 1.722 08.40( 9.96) 9.15 67.7 9.e8
2 9.89 6.84 3.644 B,25( 9.93) 8.19 3.0 17.00

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

*#% PEAK FLOW RATE TABLE **

STREAM Q T¢  Intensity  Fp(Fm) Ap Aa HEADWATER

NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 59.47 6.84 3.644 ©.38( 9.85) 2.14 22.8 17.08
2 60.83 6.26 3.568 B.38( @.85) 8.14 22.7 il.ee
3 72.91 13.28 2.319 8.39( 9.06) 0.14 43.8 1.e6
4 83.58 22.34 1.722 B,39( 9.96) @.15 70.7 9.80

COMPUTED COMFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 231.58 Tc{MIN.) = 22.34

EFFECTIVE AREA(ACRES) = 78.71  AREA-AVERAGED Fm{INCH/HR) = 8.86

AREA-AVERAGED Fp(INCH/HR) = ©.39 AREA-AVERAGED Ap = .15

TOTAL AREA(ACRES) = 78.7

LONGEST FLOWPATH FROM NODE 1.88 TO NODE 21.00 = 988.80 FEET.
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FLOW PROCESS FROM NODE 21.08 TO NODE 27.09 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) 21.64
FLOW LENGTH(FEET) = 127.88 MANNING'S N = ©.024

ASSUME FULL-FLOWING PIPELINE

PEIPE-FLOW VELOCITY(FEET/SEC.) =  3.52

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMEVER(INCH) = &6.80  NUMBER OF PIPES = 1
PIFE-FLOW(CFS) = 83.58

PIPE TRAVEL TIME(MIN.) = ©.68  Tc(MIN.) = 22.94

LONGEST FLOWPATH FROM NODE 1.8 TO NODE 27.80 = 1835.80 FEET,
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FLOW PRCCESS FROM NODE 27.99 TO NODE 27.09 IS CODE = 1

>»»>>DESTGNATE TNDEPENDENT STREAM FOR CONFLUENCE<<<<<
TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN,) = 22.94

RAINFALL INTENSITY({INCH/HR) = 1.7@

AREA-AVERAGED Fm{ENCH/HR)} = ©.86

AREA-AVERAGED Fp{INCH/HR) = 2,39

AREA-AVERAGED Ap = ©.15

EFFECTIVE STREAM AREA(ACRES) = 70.71
TOTAL STREAM AREA(ACRES) = 70.71
PEAK FLOW RATE(CFS) AT CONFLUENCE = B83.58
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FLOW PROCESS FROM NODE 23.8¢ TO NODE 25.99 IS CODE = 21
>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTIS<<<<<
>>USE TIME-OF -CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
FEET) = 1508.98
ELEVATION DATA: UPSTREAM(FEET) = 28.80 DOWNSTREAM(FEET) = 25.48

Tec = K*[(LENGTH** 3,0@)/(ELEVATION CHANGE)]**a3.20
SUBAREA ANALYSTS USED MINIMUM Tc{MIN.) =  5.158
* 18 YEAR RAINFALL INTENSITY(INCH/HR) = 3.988
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp Ap 5Cs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTAL C 1.15 8.25 g.1e8 69  5.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap - @.180

SUBAREA RUNOFF(CES) = 4,10

TOTAL AREA(ACRES) = 1.15  PEAK FLOW RATE(CFS) = 4.18
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FLOW PROCESS FROM NODE 25.88 TO NCDE 27.e0 IS5 CODE = 31
>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  22.61 DOWNSTREAM(FEET) =  21.64
FLOW LENGTH(FEET) =  97.88 MANNING'S N = 0.811

DEPTH OF FLOW IN 15.8 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELGCITY(FEFT/SEC.) = 6.88

ESTIMATED PIPE DIAMETER(INCH) = 15.@8  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.10

PIPE TRAVEL TIME(MIN.) = 8,27  Tc(MIN.) =  5.42

LONGEST FLOWPATH FROM NODE 23.09 TO NODE 27.88 = 247.88 FEET.
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FLOW PROCESS FROM NODE 27.88 TO NODE 27,808 IS CODE = 1
»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEFEMDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN,} = 5.42

RATNFALL INTENSITY(INCH/HR) =  3.87

AREA-AVERAGED Fm{INCH/HR) = ©.83

AREA-AVERAGED Fp(INCH/HR) = .25

AREA-AVERAGED Ap = 0.18

EFFECTIVE STREAM AREA(ACRES) = 1.15

TOTAL STREAM AREA(ACRES) = 1.15

PEAK FLOW RATE(CFS} AT CONFLUENCE = 4,18

*% CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN,) (INCH/HR) (INCH/HR) {ACRES} NODE
1 59.47 6.88 3.380 ©.38( 0.95) 9.14 22.9 17.08
1 68.83 7.18 3.320 £.38( 0.05) @.14 22.7 11.89
1 72.91  13.97 2.253 ©.39( 2.86) 8.14 43,8 1.00
1 83.58  22.94 1.696 ©0.39{ ©.86) 08.15 70.7 9.00
2 4.18 5.42 3.875 @.25( 9.03) 0,18 1.1 23.09

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

##% DEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
i 57.82 5.42 3.875 ©.37{ 9.85) 8.14 18.5 23.09
2 63.04 6.88 3.386 9.37( 9.05) 0.14 23.1 17.e@
3 63.54 7.18 3,320 ©8.37( 9.85) 8.14 23.8 1i.80
4 75.28 13.97 2.253 9.38( 9.05) @.14 45.8 1.09
5 85.36 22.24 1.696 B8.39( 8.86) 0.14 71.9 9.908

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 85.36  Tc(MIN.} =  22.94

EFFECTIVE AREA(ACRES) = 71.86  AREA-AVERAGED Fm(INCH/HR) = .86
AREA-AVERAGED Fp(INCH/HR) = @.38 AREA-AVERAGED Ap = 8.14

TOTAL AREA(ACRES) = 71.9

LONGEST FLOWPATH FROM NODE 1.2 TO NODE 27.80 =  1@35.60 FEET.
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FLOW PROCESS FROM NODE 27.83 TO NODE 33.88 IS CODE = 41

ELEVATICN DATA: UPSTREAM(FEET) =  21.64 DOWNSTREAM(FEET) =  21.45
FLOW LENGTH(FEET) = 157.8¢ MANNING'S N = 8.824

ASSUME FULL-FLOWING PIPELTINE

PIPE-FLOW VELOCITV{FEET/SEC.) = 3.59

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

GIVEN PIPE DIAMETER(INCH) = 66.88  NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 85.36

PIPE TRAVEL TIME(MIN.) = ©.73  Tc(MIN.)} = 23.67

LONGEST FLOWPATH FROM NODE 1.8e TO NODE 33,80 =  1192.8@ FEET.
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FLOW PROCESS FROM NODE 33.29 TO NODE 33.80 IS CODE = 1

»>>»>>DESIGNATE INDEPENDEMNT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) =  23.67
RAINFALL INTENSITY(INCH/HR) =  1.67
AREA-AVERAGED Fm(INCH/HR} = @.2%
AREA-AVERAGED Fp(INCH/HR) = 8.39
AREA-AVERAGED Ap = ©.14

EFFECTIVE STREAM AREA(ACRES) = 71.86
TOTAL STREAM AREA(ACRES) = 71.86

PEAK FLOW RATE(CFS) AT CONFLUENCE =

85.36

ok ok s ok s ok o s ok ok ok okook o ok sk e R R sk ok ok ok ok ok ok ok ok sk ok o ko ok e st ok sk kol e ok s skokole o sk skokok b skoskok sk ok bk skok b

FLOW PROCESS FROM NODE 29,80 TO NODE 31.08 IS CODE = 21
>>>>>RATIONAL METHOD INITTIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITEAL SUBAREA FLOW-LENGTH{FEET) =
ELEVATION DATA: UPSTREAM(FEET) =

320.00
35.90 DOWNSTREAM(FEET) = 28.70
Tc = X*[(LENGTH** 3.80)/(ELEVATION CHANGE)]**8.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 6.356
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.538
SUBAREA Tc AND LOSS RATE DATA{AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA
LAND USE GROUP  (ACRES)
PUBLIC PARK c 1.54 .25
COMMERCTAL C 1.18 .25
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) =
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = B.525
SUBAREA RUNOFF{CFS) = 8.34
TOTAL AREA(ACRES) = 2.72

nu

Ap sCs
(DECIMAL) CN
0.850 69
9.180 69
8.25

Tc
(MIN.)
198.18
6.36

Fp
(INCH/HR)

PEAK FLOW RATE(CFS) = 8.34
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FLOW PROCESS FROM NODE 31,08 TC NODE 33.89 IS5 CODE = 31

>3>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<<

22.58 DOWNSTREAM(FEET) =

ELEVATION DATA: UPSTREAM(FEET) = 21.45
FLOW LENGTH(FEET) = 133.80 MANNING'S N = 6.811

DEPTH OF FLOW IN 18.@ INCH PIPE IS 12.1 INCHES

PIPE-ELOW VELOCITY(FEET/SEC.) =  6.57

ESTIMATED PIPE DIAMETER(INCH) = 18.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.34

PIPE TRAVEL TIME(MIN,) = .34  Tc(MIN.) =  &.69

LONGEST FLOWPATH FROM NODE 29,68 TO NODE 33.00 = 453.080 FEET.

38 o e e ook ok ofe ok s ok o sk o ke o ok ok s ok ok o s olOR 0K K 3B sk o ok ket ok ok kot sk ok skok ok e e sk kool ok ok s sk ok sk sk skl ok ot o R e R ook ok ok

FLOW PROCESS FROM NODE 33.86 TO NODE 33.08 IS CODE = 1

>»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»3>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

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

TIME OF CONCENTRATION(MIN.) = &.69
RAINFALL INTENSITY{INCH/HR) = 3.43
AREA-AVERAGED Fm(INCH/HR) = ©.13
AREA-AVERAGED Fp(INCH/HR) = @.25
AREA-AVERAGED Ap = @.52
EFFECTIVE STREAM AREA(ACRES) = 2.72
TCTAL STREAM AREA{ACRES) = 2.72
PEAK FLOW RATE{CFS) AT CONFLUENCE = 8.34
**% CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.} (INCH/HR) (INCH/HR) (ACRES) NODE
1 57.92 6.33 3.545 B.37( 9.95) 8.14 18.5 23.89
1 63.84 7.87 3.138 9.37( 98.65) 0.14 23.1 17.0e0
1 63.54 8.e8 3.883 9.37( ©.05) 0.14 23.8 11.08
1 75.28 14.28 2.180 9.38( 2.85) @.14 45.9 1.08
1 85.36 23.67 1.666 0.39( 9.86) 0.14 71.9 9.00
2 8.34  6.60  3.435 0.25( ©.13) @.52 2.7 29,80
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Te¢  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NOCE
1 66.08 6.33 3,545 9.33( 2.86) 0.18 21.9 23.00
2 67.46 6.59 3,435 9,33( 2.95) .18 22.3 9.6
3 78.561 7 .87 3.13@ ©.33( ©.06) 0.18 25.8 17.68
4 78.9% 8,88 3.983 ©.33( ©.86) 9.18 26.5 11.09
5 8d.45 14.89 2,182 0.36( 9.06) 8.16 47.7 1.08
6 89.23 23.67 1.666 8.37( 9.96) 2.16 74.6 9.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 89.23 Tc(MIN.) = 23.67
EFFECTIVE AREA{ACRES) = 74,58  AREA-AVERAGED Fm(INCH/HR) = ©.86
AREA-AVERAGED Fp(INCH/HR) = @.37 AREA-AVERAGED Ap = 8.16
TOTAL AREA(ACRES) = 74.6
LONGEST FLOWPATH FROM NODE 1.2 TO NORE 33.600 = 1192.08 FEET.
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FLOW PROCESS FROM NODE 35.98 TO NODE 37.08 IS CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET) = 3@9@.00
ELEVATION DATA: UPSTREAM(FEET) = 36.990 DOWNSTREAM(FEET) = 27.90

Tc = K*[{LENGTH** 3.08)/(ELEVATION CHANGE)]**@.28

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.838
* 10 YEAR RAINFALL TNTENSTTY(INCK/HR} = 3.894
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPEL/ SCS SOIL  AREA Fp Ap S5 Tc
LAND USE GROUP  (ACRES) (INCH/HMR) (DECIMAL) CN (MIN.)
COMMERCIAL c 8.68 @.25 @.1e8 69  8.83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(ENCH/HR) = @.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.168

SUBAREA RUNOFF (CFS) = 1.88

TOTAL AREA{ACRES) = B.68 PEAK FLOW RATE(CFS) = 1.88
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FLOW PROCESS FROM NODE 37.8@ TO NODE 39,88 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 24,98 DOWNSTREAM{FEET} = 23.38
FLOW LENGTH(FEET) = 324.80 MANNING'S N = 9.013
DEPTH OF FLOW IN 12.8 INCH PIPE IS  8.@ INCHES

PIPE-FLOW VELOCETY(FEET/SEC.) = 3.35

ESTIMATED PIPE DIAMETER(INCH) = 12.88  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.88

PIPE TRAVEL TIME(MIN.) = 1.61  Te(MIN.) =  9.64

LONGEST FLOWPATH FROM NODE 35.00 TO NODE 39,88 = 624.80 FEET.

oo e 6 3 e e e 4 ok S SRR R ok ok ok ok koo ook e sk o o sk sk s e ok ok ok e ool sk e e ok ke s s ok e sk sk ke sk sk ok sk ok ok ok ook ok ok ok ok ok sk ke sk ok oK 3R ok

FLOW PROCESS FROM NODE 39.80 TO NODE 39.8@ IS CODE = Bl

MAINLINE Tc(MIN.)} =  9.64
* 18 YEAR RAINFALL INTENSITY(INCH/HR) = 2.787
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 3.83 .25 8.188 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.10@

SUBAREA AREA(ACRES) =  3.83 SUBAREA RUNOFF(CFS) =  9.52
EFFECTIVE AREA(ACRES) = 4.51  AREA-AVERAGED Fm(INCH/HR} = @.3
AREA-AVERAGED Fp(INCH/HR) = ©.25 ARFA-AVERAGED Ap = .10

TOTAL AREA(ACRES) = a.s PEAK FLOW RATE(CFS) = 11.21

ek Nk R R R R s R e R R kR Sk ok R ORI R b Rk s kR Rk etk ek
FLOW PROCESS FROM NODE 39.@0 TO NODE 41.80 Is CODE = 31
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>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»55>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM({FEET) = 23,30 DOWNSTREAM{FEET) = 22.36

FLOW LENGTH(FEET) = 188,80 MANNING'S N = ©.813

DEPTH OF FLOW IN 24.8 INCH PIPE IS 15.3 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 24.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.21

PIPE TRAVEL TIME(MIN.} = .59  Tc{MIN.) = 10.23

LONGEST FLOWPATH EROM NODE 35.8¢ TG NODE 41.98 = 812.0@ FEET.
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FLOW PROCESS FROM NODE 41.20 TO NODE 41.@9 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MATNLTME PEAK FLOW<<<<<
MAIMLINE Tc{MIN.) = 18.23

* 19 YEAR RAINFALL INTENSITY(INCH/HR) = 2.693
SUBAREA LOSS RATE DATA{AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK C 8.59 .25 0.850 &9

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.358

SUBAREA AREA(ACRES) =  ©.59 SUBAREA RUNOFF(CFS) =  1.32
EFFECTIVE AREA(ACRES) = 5.18  AREA-AVERAGED Fm(INCH/HR) = 8.85
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.19

TOTAL AREA(ACRES) = 5.1 PEAX FLOW RATE(CFS) = 12.15
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.1 TC(MIN.) = 10.23

EFFECTIVE AREA(ACRES) = 5.10 AREA-AVERAGED Fm(INCH/HR)= @.85
AREA-AVERAGED Fp(INCH/HR) = .25 AREA-AVERAGED Ap = @.187

PEAK FLOW'RATE(CFS) = 12.15

END OF RATIONAL METHOD ANALYSIS




APPENDIX C

SUPPORTING DOCUMENTS
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Hydrologic Soil Group—Orange County and Part of Riverside County, California

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

123

158

Bolsa silt loam, drained 'C 9.3 57.8%

Hueneme fine sandy A ‘ 6.8 42.2%

[;rotals for Area of Interest i 16.0 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

SDA

i

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey Page 3 of 4
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Table B.2

City of Costa Mesa MPD
A Model Results for all Links :
Upstream | Downstream | Length (ft) | Existi Exiating Proposed Proposed Uttimate 10 yr Ultimate 25 yr Ultimate 10 yr Ultimate 10yr _ |
Node Number | Node Number Dia/Ht.(ft) | Width(ft) | Dia/Ht (ft) | Width(R) | Q (cfa) at Up node | G (cfs) at Up node Q (cfs) at Dn node | Q (cfs) at Dn node
480 11481 188401 o.ﬁ : T 435 T0.00 e T 1155 6.1 133
11481 11482 4588 2.50 000 | 4% 0.00 124.8 164.0 124.8 164.0
11482 11483 134.56 3.00 0.00 0.00 0.00 129.1 169.6 129.1 169.6
11483 11484 24.08 0.00 0.00 0.00 0.00 129.8 170.6 120.8 170.6
11484 11485 190.53 15.00 74.00 0.00 0.00 1227.3 1528.7 1227.3 1528.7
11485 11538 877.96 15.00 74.00 0.00 0.00 1227.3 1532.4 1227.3 1532.4
11500 11501 299.41 0.00 0.00 0.00 0.00 0.0 0.0 1.1 1.4
11501 11502 135.25 0.00 0.00 0.00 0.00 1.1 14 2.3 2.9
11502 11503 265.57 0.00 0.00 0.00 0.00 23 2.9 3.2 4.1
11503 11504 483.42 0.00 0.00 0.00 0.00 32 4.1 6.2 7.9
11504 11505 677.22 3.00 0.00 0.00 0.00 6.2 7.9 13.2 16.9
11505 11506 69.41 3.00 0.00 0.00 0.00 13.2 16.9 13.2 16.9
11506 11517 667.79 3.50 0.00 0.00 0.00 16.1 20.7 16.1 20.7
11510 11511 280.86 0.00 0.00 0.00 0.00 0.0 0.0 23 3.0
11511 11512 325.72 0.00 0.00 0.00 0.00 2.3 3.0 6.2 7.9
11512 | 11513 42287 000 | 000 | 000 | o000 B2 79 8.3 10.6
bET-Ck SRR £ L T DR RO Y . A T e 68" 1.8 15.2
11514 11515 88.73 2.50 0.00 0.00 0.00 11.8 15.2 11.8 15.2
11515 11516 72352 3.00 0.00 0.00 0.00 233 30.0 34.8 44.9
11516 11517 705.67 3.50 0.00 0.00 0.00 34.8 44.9 34.8 44.9
11517 11518 24.57 3.00 5.50 0.00 0.00 49.1 63.4 557 71.2
11518 11519 111.26 3.00 5.50 0.00 0.00 55.7 712 73.0 93.4
11519 11520 81.01 5.50 0.00 0.00 0.00 73.0 934 73.0 93.4
11520 11521 8.25 5.50 0.00 0.00 0.00 736 94.1 73.6 94.1
11521 11522 127.22 5.50 0.00 0.00 0.00 77.2 98.6 77.2 98.6
11522 11523 157.34 5.50 0.00 0.00 0.00 778 99.1 778 98.1
11523 11524 10.99 5.50 0.00 0.00 0.00 79.2 100.6 79.2 1006
11524 11525 28.43 5.50 0.00 0.00 0.00 90.9 115.3 90.9 115.3
11525 | 11526 | = 22377 550 000 | 000 000 | . 948 L3208 94.8 120.3
11526 11527 . 10058 450° 0.00 BB - 000 882 126.0 99.2 126.0
11527 11528 64.16 4.50 000 550 000 g0 126.0 98,2 126.0
11528 11535 - ‘41459 450 0i00 5.50 0.00° §:: N 126.0 99.2 126.0
11530 11531 322.86 0.00 0.00 0.00 0.00 0.0 0.0 1.3 1.7
11531 11532 344.65 0.00 0.00 0.00 0.00 1.3 1.7 2.2 2.8
11532 11533 362.36 0.00 0.00 0.00 0.00 2.2 2.8 32 4.1
11533 11534 72.39 0.00 0.00 0.00 0.00 3.2 4.1 39 5.0
11534 11535 40.62 1.50 0.00 0.00 0.00 39 5.0 39 5.0
11535 11536 32.00 5.50 0.00 0.00 0.00 103.6 133.0 103.6 133.0
11536 11537 152.23 5.50 0.00 0.00 0.00 103.6 133.0 103.6 1330
11537 11538 13.91 0.00 0.00 0.00 0.00 103.6 133.0 103.6 133.0
11538 11539 44493 15.00 74.00 0.00 0.00 1232.0 1532.4 1232.0 1532.4
11539 11569 110.96 10.00 36.00 0.00 0.00 1232.0 1532.4 1232.0 1532.4
11540 11541 81.48 0.00 0.00 0.00 0.00 0.0 0.0 0.7 0.9
11541 11542 64.13 2.00 0.00 0.00 0.00 0.7 0.9 0.7 0.9
11542 11543 37.55 2.50 0.00 0.00 0.00 2.8 3.6 2.8 36
11543 11559 30.69 0.00 0.00 0.00 0.00 28 36 2.8 36
11550 11551 208.06 0.00 0.00 0.00 0.00 0.0 0.0 26 34
11551 11552 240.00 0.00 0.00 0.00 0.00 26 34 36 4.6
11552 11553 229.99 0.00 0.00 0.00 0.00 36 4.6 4.3 5.5
11553 11554 121.61 0.00 0.00 0.00 0.00 4.3 5.5 7.8 10.0
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