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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the northernly side of the intersection of Bell Avenue and
Red Hill Avenue in the City of Tustin. See following page for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the 25- and 100-year peak flow rates for the
project site that drain to an existing storm drain system located in Bell Avenue.

C: PROJECT STAFF:
Thienes Engineering staff involved in this study include:

Reinhard Stenzel
Kristie Ferronato
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DISCUSSION

Project Description

The project site encompasses approximately 6.16 acres. Proposed improvements to the site
include the construction of two commercial/industrial building with approximately 49,577
and 93,158 square feet. Each building will have a truck yard in the north. Vehicle parking
is located along the north side of building 1 and along the north, west, and south sides of
building 2. There will be landscaping adjacent to Bell Avenue and Red Hill Avenue and
smaller areas throughout the site.

Existing storm drains

There is an existing storm drain system in Bell Avenue. The Bell Avenue storm drain plans
show an HGL however no flow rate or storm event is labeled. There is also an existing
storm drain that divides the site in 2, this storm drain serves area north of the project site
and no change will be made to this existing storm drain.

See Appendix "A" for reference storm drain plans.

Existing Condition Hydrology

Under existing conditions, the majority of the site drains southerly toward the intersection
of Bell Avenue and Red Hill Avenue. Here, on the project site there is a pair of catch
basins that collect the runoff and convey it to the existing storm drain in Bell Avenue. The
25-year and 100-year peak flow rates for this area is approximately 12.1 cfs and 15.6 cfs
respectively.

A small portion of the site in the northwest side drains out to Bell Avenue via a v-gutter
system on site. The 25-year and 100-year peak flow rates for this area is approximately
2.0 cfs and 2.6 cfs respectively.

The northwest of the project drains out a shared use gutter and discharges into an existing
catch basin which connects to the existing storm drain in Red Hill Avenue. The 25-year
and 100-year peak flow rates for this area is approximately 1.9 cfs and 2.4 cfs respectively.

Total site discharge for the 25-year peak flow rates is 16.0 cfs, and 20.6 cfs for the 100-
year storm event.

See Appendix “B” for Hydrology Calculations and Appendix “F” for the existing condition
hydrology map.



Proposed Condition Hydrology

Drainage from building 1 and the associate vehicle parking will all be directed to a low
spot in the truck yard. Here a proposed catch basin will be installed. The private storm
drain will convey the runoff southeasterly towards the existing 48” storm drain in Bell
Avenue. A new connection will be proposed to allow for this discharge. The 25-year and
100-year peak flow rates for this building 1 is approximately 8.0 cfs and 9.1 cfs
respectively.

Drainage from Building 2 and the vehicle parking along the north side will be directed to
a pair of catch basins in the truck yard. The proposed storm drain will continue westerly
collecting runoff from the west vehicle parking and drive aisle. The storm drain will
continue to the southern corner of the site. The existing public catch basin on Bell Avenue
will be reconstructed to allow for this proposed connection. The 25-year and 100-year peak
flow rates for this building 1 is approximately 13.4 cfs and 17.3 cfs respectively.

The northern drive aisle will continue to drain as in the existing condition, along an existing
v-gutter which is utilized by the neighboring property. The existing catch basin at the
downstream end of this gutter will be reconstructed in a slightly new location to allow for
the parking improvements. The existing storm drain lateral will continue to be utilized.
The 25-year and 100-year peak flow rates for this building 1 is approximately 0.95 cfs and
1.2 cfs respectively.

Methodology

Hydrology calculations were computed using Orange County Rational Method program
(by AES Software). Orange County preset rainfall values were used in the 25- and 100-
year calculations. The soil type is “C” per the Orange County Hydrology Manual. See
Appendix “A” for reference materials. Small area unit hydrograph program, also by AES
Software, was used for the basin routing and detention calculations.

Summary

The site was fully developed as an office park with drainage systems in place at
downstream locations. With the development of the project as 2 buildings and an on-site
storm drain system, this will yield a higher flow rates however the land use will remain the
same. The following table summarizes the existing and proposed flow rates for the project
site.

25-year 100-year
cfs cfs

Existing 16.0 20.6
Proposed 22.4 27.6
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k % >k >k %k >k %k k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k >k >k 5k % >k %k k %k

* TEI JOB NO 4136 *
* EXISTING CONDITION *
* 25 YEAR STORM EVENT *
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FILE NAME: W:\4136\X100-25.DAT
TIME/DATE OF STUDY: 11:03 02/06/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 70.53 DOWNSTREAM(FEET) = 69.55

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.352

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.384
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.62 0.25 0.100 69  9.35

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 1.87

TOTAL AREA(ACRES) = ©.62 PEAK FLOW RATE(CFS) = 1.87

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.6 TC(MIN.) = 9.35

EFFECTIVE AREA(ACRES) = ©.62 AREA-AVERAGED Fm(INCH/HR)= ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 1.87

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k % >k >k %k >k %k k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k >k >k 5k % >k %k k %k

* TEI JOB NO 4136 *
* EXISTING CONDITION *
* 25 YEAR STORM EVENT *
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FILE NAME: W:\4136\X110-25.DAT
TIME/DATE OF STUDY: 08:36 ©2/23/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 316.00
ELEVATION DATA: UPSTREAM(FEET) = 71.47 DOWNSTREAM(FEET) = 69.75

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.621

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.544
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.71 0.25 0.100 69  8.62

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 2.25

TOTAL AREA(ACRES) = 0.71  PEAK FLOW RATE(CFS) = 2.25
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 69.75

DOWNSTREAM NODE ELEVATION(FEET) = 69.12

CHANNEL LENGTH THRU SUBAREA(FEET) =  255.00

"V" GUTTER WIDTH(FEET) = 2.50 GUTTER HIKE(FEET) = ©.170
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X110-25.RES
PAVEMENT LIP(FEET) = ©.013 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = ©.50
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.988
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.57 0.25 0.100 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.33

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.40

AVERAGE FLOW DEPTH(FEET) = ©.40  FLOOD WIDTH(FEET) = 23.98

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 3.04 Tc(MIN.) = 11.66

SUBAREA AREA(ACRES) = 1.57 SUBAREA RUNOFF(CFS) = 4.19
EFFECTIVE AREA(ACRES) = 2.28 AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 6.08
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.44  FLOOD WIDTH(FEET) = 27.82

FLOW VELOCITY(FEET/SEC.) = 1.49  DEPTH*VELOCITY(FT*FT/SEC) = .65
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 571.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 69.12

DOWNSTREAM NODE ELEVATION(FEET) = 67.66

CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00

"V" GUTTER WIDTH(FEET) = 2.50 GUTTER HIKE(FEET) = ©.170

PAVEMENT LIP(FEET) = ©.013 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = ©.50

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.738
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 0.46 0.25 0.100 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.64

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.15

AVERAGE FLOW DEPTH(FEET) = ©.40  FLOOD WIDTH(FEET) = 23.98

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.94 Tc(MIN.) = 13.59

SUBAREA AREA(ACRES) = 0.46 SUBAREA RUNOFF(CFS) = 1.12
EFFECTIVE AREA(ACRES) = 2.74 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 6.69
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.40  FLOOD WIDTH(FEET) = 24.11

FLOW VELOCITY(FEET/SEC.) = 2.14  DEPTH*VELOCITY(FT*FT/SEC) = .86
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 821.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 122.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.10 DOWNSTREAM(FEET) = 65.00
FLOW LENGTH(FEET) = 20.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.99

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.69

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 13.66

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 841.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
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X110-25.RES
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.66

RAINFALL INTENSITY(INCH/HR) = 2.73
AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.74
TOTAL STREAM AREA(ACRES) = 2.74

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.69
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 292.00
ELEVATION DATA: UPSTREAM(FEET) = 71.06 DOWNSTREAM(FEET) = 69.29

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.713

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.523
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS C 1.16 0.25 0.200 69  8.71

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.200

SUBAREA RUNOFF(CFS) = 3.63

TOTAL AREA(ACRES) = 1.16 PEAK FLOW RATE(CFS) = 3.63
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 69.29

DOWNSTREAM NODE ELEVATION(FEET) = 67.58

CHANNEL LENGTH THRU SUBAREA(FEET) =  248.00

"V" GUTTER WIDTH(FEET) = 2.50 GUTTER HIKE(FEET) = ©.170

PAVEMENT LIP(FEET) = ©.013 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = ©.50

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.148
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 0.71 0.25 0.100 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.63

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.16

AVERAGE FLOW DEPTH(FEET) = ©.35 FLOOD WIDTH(FEET) = 19.65

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.92 Tc(MIN.) = 10.63

SUBAREA AREA(ACRES) = 0.71 SUBAREA RUNOFF(CFS) = 2.00
EFFECTIVE AREA(ACRES) = 1.87 AREA-AVERAGED Fm(INCH/HR) = 0@.04
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.16

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 5.23
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.37  FLOOD WIDTH(FEET) = 20.76

FLOW VELOCITY(FEET/SEC.) = 2.21  DEPTH*VELOCITY(FT*FT/SEC) = .81
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 540.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.20 DOWNSTREAM(FEET) = 65.00
FLOW LENGTH(FEET) = 20.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.13

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.23

PIPE TRAVEL TIME(MIN.) = ©.05 Tc(MIN.) = 10.68

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 123.00 = 560.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.68

RAINFALL INTENSITY(INCH/HR) = 3.14

AREA-AVERAGED Fm(INCH/HR) = ©.04

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.16

EFFECTIVE STREAM AREA(ACRES) = 1.87
TOTAL STREAM AREA(ACRES) = 1.87
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.23
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.69 13.66 2.731 0.25( 0.03) 0.10 2.7 110.00
2 5.23 10.68 3.139 0.25( 0.04) 0.16 1.9 120.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 11.25 10.68 3.139 0.25( 0.03) 0.13 4.0 120.00
2 11.23 13.66 2.731 0.25( 0.03) 0.13 4.6 110.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 11.25 Tc(MIN.) = 10.68
EFFECTIVE AREA(ACRES) = 4.01 AREA-AVERAGED Fm(INCH/HR) = ©0.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.13
TOTAL AREA(ACRES) = 4.6
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 841.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.68
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.139
SUBAREA LOSS RATE DATA(AMC II):

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

NATURAL POOR COVER

"GRASS" C 0.33 0.25 1.000 86

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.33 SUBAREA RUNOFF(CFS) = 0.86
EFFECTIVE AREA(ACRES) = 4.34  AREA-AVERAGED Fm(INCH/HR) = ©.05
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.20

.9

TOTAL AREA(ACRES) = 4 PEAK FLOW RATE(CFS) = 12.08
END OF STUDY SUMMARY :
TOTAL AREA(ACRES) = 4.9 TC(MIN.) = 10.68
EFFECTIVE AREA(ACRES) = 4.34 AREA-AVERAGED Fm(INCH/HR)= ©.05
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.195
PEAK FLOW RATE(CFS) = 12.08
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.08 10.68 3.139 0.25( 0.05) 0.20 4.3 120.00
2 11.94 13.66 2.731 0.25( 9.05) 0.18 4.9 110.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k % >k >k %k >k %k k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k >k >k 5k % >k %k k %k

* TEI JOB 4136 *
* EXISTING CONDITION *
* 25 YEAR CONDITION *
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FILE NAME: W:\4136\X130-25.DAT
TIME/DATE OF STUDY: 08:34 02/23/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 236.00
ELEVATION DATA: UPSTREAM(FEET) = 71.25 DOWNSTREAM(FEET) = 69.39

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.124

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.948
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.57 0.25 0.100 69  7.12

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 2.01

TOTAL AREA(ACRES) = ©.57 PEAK FLOW RATE(CFS) = 2.01

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.6 TC(MIN.) = 7.12

EFFECTIVE AREA(ACRES) = ©.57 AREA-AVERAGED Fm(INCH/HR)= ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 2.01

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k *k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % %k %k k %

* TEI JOB NUMBER 4136 *
* EXISTING CONDITIONS *
* 100-YEAR STORM EVENT *
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FILE NAME: W:\4136\X100.DAT
TIME/DATE OF STUDY: 11:00 02/06/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 70.53 DOWNSTREAM(FEET) = 69.55

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.352

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.322
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.62 0.25 0.100 86  9.35

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 2.40

TOTAL AREA(ACRES) = ©.62 PEAK FLOW RATE(CFS) = 2.40

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.6 TC(MIN.) = 9.35

EFFECTIVE AREA(ACRES) = ©.62 AREA-AVERAGED Fm(INCH/HR)= ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 2.40

END OF RATIONAL METHOD ANALYSIS

Page 1



X100.RES

Page 2



X110.RES

3k 5k >k 3k 5k >k >k 3k >k >k 3k 5k >k 3k 5k >k 3k 5k >k >k 3k >k >k 3k >k >k 3k >k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k >k 3k >k >k %k >k >k >k > % >k >k *k %k k

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k *k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % %k %k k %

* TEI JOB NUMBER 4136 *
* EXISTING CONDITIONS *
* 100-YEAR STORM EVENT *
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FILE NAME: W:\4136\X11@.DAT
TIME/DATE OF STUDY: 08:36 ©2/23/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 316.00
ELEVATION DATA: UPSTREAM(FEET) = 71.47 DOWNSTREAM(FEET) = 69.75

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.621

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.528
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.71 0.25 0.100 86  8.62

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 2.88

TOTAL AREA(ACRES) = 0.71  PEAK FLOW RATE(CFS) = 2.88
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 69.75

DOWNSTREAM NODE ELEVATION(FEET) = 69.12

CHANNEL LENGTH THRU SUBAREA(FEET) =  255.00

"V" GUTTER WIDTH(FEET) = 2.50 GUTTER HIKE(FEET) = ©.170
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PAVEMENT LIP(FEET) = ©.013 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = ©.50
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.836
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.57 0.25 0.100 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.55

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.47

AVERAGE FLOW DEPTH(FEET) = ©.43  FLOOD WIDTH(FEET) = 26.71

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 2.89 Tc(MIN.) = 11.52

SUBAREA AREA(ACRES) = 1.57 SUBAREA RUNOFF(CFS) = 5.38
EFFECTIVE AREA(ACRES) = 2.28 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 7.82
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.47  FLOOD WIDTH(FEET) = 30.79

FLOW VELOCITY(FEET/SEC.) = 1.58 DEPTH*VELOCITY(FT*FT/SEC) = 0.74
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 571.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 69.12

DOWNSTREAM NODE ELEVATION(FEET) = 67.66

CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00

"V" GUTTER WIDTH(FEET) = 2.50 GUTTER HIKE(FEET) = ©.170

PAVEMENT LIP(FEET) = ©.013 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = ©.50

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.523
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 0.46 0.25 0.100 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.55

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.26

AVERAGE FLOW DEPTH(FEET) = ©.43  FLOOD WIDTH(FEET) = 26.71

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.84 Tc(MIN.) = 13.36

SUBAREA AREA(ACRES) = 0.46 SUBAREA RUNOFF(CFS) = 1.45
EFFECTIVE AREA(ACRES) = 2.74 AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 8.63
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.43  FLOOD WIDTH(FEET) = 26.83

FLOW VELOCITY(FEET/SEC.) = 2.26  DEPTH*VELOCITY(FT*FT/SEC) = 0.96
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 821.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 122.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.10 DOWNSTREAM(FEET) = 65.00
FLOW LENGTH(FEET) = 20.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.3 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.63

PIPE TRAVEL TIME(MIN.) = ©.06 Tc(MIN.) = 13.42

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 841.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
Page 2



X110.RES
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.42

RAINFALL INTENSITY(INCH/HR) = 3.51
AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.74
TOTAL STREAM AREA(ACRES) = 2.74

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.63
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 292.00
ELEVATION DATA: UPSTREAM(FEET) = 71.06 DOWNSTREAM(FEET) = 69.29

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.713

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.501
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS C 1.16 0.25 0.200 8  8.71

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.200

SUBAREA RUNOFF(CFS) = 4.65

TOTAL AREA(ACRES) = 1.16 PEAK FLOW RATE(CFS) = 4.65
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 69.29

DOWNSTREAM NODE ELEVATION(FEET) = 67.58

CHANNEL LENGTH THRU SUBAREA(FEET) =  248.00

"V" GUTTER WIDTH(FEET) = 2.50 GUTTER HIKE(FEET) = ©.170

PAVEMENT LIP(FEET) = ©.013 MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH(FEET) = ©.50

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.034
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 0.71 0.25 0.100 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.93

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.25

AVERAGE FLOW DEPTH(FEET) = ©.38 FLOOD WIDTH(FEET) = 22.00

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.84 Tc(MIN.) = 10.55

SUBAREA AREA(ACRES) = 0.71 SUBAREA RUNOFF(CFS) = 2.56
EFFECTIVE AREA(ACRES) = 1.87 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 6.72
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = ©.39  FLOOD WIDTH(FEET) = 23.24

FLOW VELOCITY(FEET/SEC.) = 2.31  DEPTH*VELOCITY(FT*FT/SEC) = .90
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 540.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.20 DOWNSTREAM(FEET) = 65.00
FLOW LENGTH(FEET) = 20.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 12.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.34

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.72

PIPE TRAVEL TIME(MIN.) = ©.05 Tc(MIN.) = 10.60

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 123.00 = 560.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.60

RAINFALL INTENSITY(INCH/HR) = 4.2

AREA-AVERAGED Fm(INCH/HR) = ©.04

AREA-AVERAGED Fp(INCH/HR) = ©.25

AREA-AVERAGED Ap = 0.16

EFFECTIVE STREAM AREA(ACRES) = 1.87
TOTAL STREAM AREA(ACRES) = 1.87
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.72
** CONFLUENCE DATA **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.63 13.42 3.514 ©0.25( 0.03) 0.10 2.7 110.00
2 6.72 10.60 4.022 0.25( 0.04) 0.16 1.9 120.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 14.53 10.60 4.022 0.25( 0.03) 0.13 4.0 120.00
2 14.49 13.42 3.514 0.25( 0.03) 0.13 4.6 110.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 14.53 Tc(MIN.) = 10.60
EFFECTIVE AREA(ACRES) = 4.03 AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.13
TOTAL AREA(ACRES) = 4.6
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 841.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.60
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.022
SUBAREA LOSS RATE DATA(AMC III):

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

NATURAL POOR COVER

"GRASS" C 0.33 0.25 1.000 97

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.33 SUBAREA RUNOFF(CFS) = 1.12
EFFECTIVE AREA(ACRES) = 4.36  AREA-AVERAGED Fm(INCH/HR) = ©.05
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.19

.9

TOTAL AREA(ACRES) = 4 PEAK FLOW RATE(CFS) = 15.61
END OF STUDY SUMMARY :
TOTAL AREA(ACRES) = 4.9 TC(MIN.) = 10.60
EFFECTIVE AREA(ACRES) = 4.36 AREA-AVERAGED Fm(INCH/HR)= ©.05
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.195
PEAK FLOW RATE(CFS) = 15.61
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 15.61 10.60 4.022 0.25( 0.05) 0.19 4.4 120.00
2 15.42 13.42 3.514 ©0.25( 0.05) 0.18 4.9 110.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k *k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % %k %k k %

* TEI JOB NUMBER 4136 *
* EXISTING CONDITIONS *
* 100-YEAR STORM EVENT *
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FILE NAME: W:\4136\X130.DAT
TIME/DATE OF STUDY: 08:34 02/23/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

3k 5k >k 3k 5k >k 3k 3k >k >k 3k 5k >k 3k 5k >k 3k 5k >k 3k 3k >k >k 3k >k >k 3k >k >k 3k 5k >k >k 3k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k >k 3k >k >k %k >k >k >k > % >k >k *k >k k

FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 236.00
ELEVATION DATA: UPSTREAM(FEET) = 71.25 DOWNSTREAM(FEET) = 69.39

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.124

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.051
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.57 0.25 0.100 86  7.12

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 2.58

TOTAL AREA(ACRES) = ©.57 PEAK FLOW RATE(CFS) = 2.58

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.6 TC(MIN.) = 7.12

EFFECTIVE AREA(ACRES) = ©.57 AREA-AVERAGED Fm(INCH/HR)= ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 2.58

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k % >k >k %k >k %k k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k >k >k 5k % >k %k k %k

* TEI JOB NO 4136 *
* PROPOSED CONDITION *
* 25 YEAR STORM EVENT *
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FILE NAME: W:\4136\P100-25.DAT
TIME/DATE OF STUDY: 11:11 02/06/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 311.00
ELEVATION DATA: UPSTREAM(FEET) = 70.67 DOWNSTREAM(FEET) = 69.61

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.407

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.373
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.30 0.25 0.100 69  9.41

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 0.90

TOTAL AREA(ACRES) = 0.30  PEAK FLOW RATE(CFS) = 0.90
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 203.00
ELEVATION DATA: UPSTREAM(FEET) = 71.38 DOWNSTREAM(FEET) = 69.16
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P100-25.RES
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.282
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.239
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 1.37 0.25 0.100 69  6.28

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 5.20

TOTAL AREA(ACRES) = 1.37 PEAK FLOW RATE(CFS) = 5.20
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 155.00
ELEVATION DATA: UPSTREAM(FEET) = 70.89 DOWNSTREAM(FEET) = 69.16

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.616

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.517
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 1.53 0.25 0.100 69  5.62

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 6.18

TOTAL AREA(ACRES) = 1.53  PEAK FLOW RATE(CFS) = 6.18
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 290.00
ELEVATION DATA: UPSTREAM(FEET) = 72.53 DOWNSTREAM(FEET) = 68.28

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.833

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.042
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.47 0.25 0.100 69  6.83

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 1.70

TOTAL AREA(ACRES) = 0.47  PEAK FLOW RATE(CFS) = 1.70
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FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 145.00
ELEVATION DATA: UPSTREAM(FEET) = 72.34 DOWNSTREAM(FEET) = 67.78

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 1.86 0.25 0.100 69  5.00

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 8.03

TOTAL AREA(ACRES) = 1.86 PEAK FLOW RATE(CFS) = 8.03

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 1.9 TC(MIN.) = 5.00

EFFECTIVE AREA(ACRES) = 1.86 AREA-AVERAGED Fm(INCH/HR)= ©.03
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P100-25.RES
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE(CFS) = 8.03

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k %k >k >k % >k %k *k % DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k k %k

* TEI JOB NO 4136 *
* PROPOSED CONDITION *
* 25 YEAR STORM EVENT *
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FILE NAME: W:\4136\P110-25.DAT
TIME/DATE OF STUDY: 12:10 ©2/22/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

3k 3k >k 3k 5k >k 3k 3k >k >k 3k 5k >k 3k 5k >k 3k 5k >k 3k 3k >k >k 3k >k >k 3k >k >k 3k 5k >k >k 3k >k >k 3k >k >k 3k >k >k 3k >k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k >k 3k >k >k 3k >k >k >k > % >k >k *k %k k

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.00
ELEVATION DATA: UPSTREAM(FEET) = 71.38 DOWNSTREAM(FEET) = 69.16

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.226

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.261
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 1.37 0.25 0.100 69  6.23

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 5.22

TOTAL AREA(ACRES) = 1.37 PEAK FLOW RATE(CFS) = 5.22
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 66.16 DOWNSTREAM(FEET) = 35.99
FLOW LENGTH(FEET) = 75.00  MANNING'S N = 0.012
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

Page 1



110-25.RES
DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 24.35

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.22

PIPE TRAVEL TIME(MIN.) = ©.05 Tc(MIN.) = 6.28

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 275.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.28
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.241
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.53 0.25 0.100 69

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 1.53 SUBAREA RUNOFF(CFS) = 5.81
EFFECTIVE AREA(ACRES) = 2.90  AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS) = 11.00

3k 5k >k 3k 5k >k 3k 3k >k >k 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k >k 3k 5k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k >k >k >k >k 3k >k >k 3k >k >k >k > % >k >k *k %k k

FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.99 DOWNSTREAM(FEET) = 65.65
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.56

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.00

PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 6.72

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.72
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.082
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 0.47 0.25 0.100 69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.72
EFFECTIVE AREA(ACRES) = 3.37  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 12.30
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.65 DOWNSTREAM(FEET) = 65.04
FLOW LENGTH(FEET) = 250.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.6 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.30

PIPE TRAVEL TIME(MIN.) = ©.93 Tc(MIN.) = 7.65

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 114.00 = 645.00 FEET.
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FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE = 81




110-25.RES
MAINLINE Tc(MIN.) = 7.65
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.792
SUBAREA LOSS RATE DATA(AMC II):

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

NATURAL GOOD COVER

"GRASS" C 0.30 0.25 1.000 74

NATURAL GOOD COVER

"GRASS" C 0.33 0.25 1.000 74

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.63 SUBAREA RUNOFF(CFS) = 2.01
EFFECTIVE AREA(ACRES) = 4.00  AREA-AVERAGED Fm(INCH/HR) = ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.24

.0

TOTAL AREA(ACRES) = 4 PEAK FLOW RATE(CFS) = 13.44
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 4.0 TC(MIN.) = 7.65

EFFECTIVE AREA(ACRES) = 4.00 AREA-AVERAGED Fm(INCH/HR)= ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.242

PEAK FLOW RATE(CFS) = 13.44

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k 3k >k % >k >k %k >k %k k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k >k >k 5k % >k %k k %k

* TEI JOB NO 4136 *
* 25 YEAR STORM EVENT *
* PROPOSED CONDITION *
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FILE NAME: W:\4136\P120-25.DAT
TIME/DATE OF STUDY: 12:15 ©2/22/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 324.00
ELEVATION DATA: UPSTREAM(FEET) = 71.38 DOWNSTREAM(FEET) = 69.45

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.552

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.560
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.30 0.25 0.100 69  8.55

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 0.95

TOTAL AREA(ACRES) = ©.30  PEAK FLOW RATE(CFS) = 0.95

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.3 TC(MIN.) = 8.55

EFFECTIVE AREA(ACRES) = ©.30 AREA-AVERAGED Fm(INCH/HR)= ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 0.95

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k *k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % %k %k k %

* TEI JOB NUMBER 4136 *
* PROPOSED CONDITION *
* 100-YEAR STORM EVENT *
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FILE NAME: W:\4136\P100.DAT
TIME/DATE OF STUDY: 12:46 02/06/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 199.00
ELEVATION DATA: UPSTREAM(FEET) = 70.06 DOWNSTREAM(FEET) = 67.91

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.247

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.446
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 1.86 0.25 0.100 86  6.25

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 9.07

TOTAL AREA(ACRES) = 1.86 PEAK FLOW RATE(CFS) = 9.07

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.9 TC(MIN.) = 6.25

EFFECTIVE AREA(ACRES) = 1.86 AREA-AVERAGED Fm(INCH/HR)= .03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 9.07

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k *k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % %k %k k %

* TEI JOB NO 4136 *
* PROPOSED CONDITION *
* 100 YEAR STORM EVENT *
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FILE NAME: W:\4136\P110.DAT
TIME/DATE OF STUDY: 10:54 ©2/22/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

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

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 200.00
ELEVATION DATA: UPSTREAM(FEET) = 71.38 DOWNSTREAM(FEET) = 69.16

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.226

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.457
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 1.37 0.25 0.100 86  6.23

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 6.70

TOTAL AREA(ACRES) = 1.37 PEAK FLOW RATE(CFS) = 6.70
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 66.16 DOWNSTREAM(FEET) = 35.99
FLOW LENGTH(FEET) = 75.00  MANNING'S N = 0.012
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
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P110.RES
DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.3 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 26.08

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.70

PIPE TRAVEL TIME(MIN.) = ©.05 Tc(MIN.) = 6.27

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 275.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.27
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.433
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.53 0.25 0.100 86

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 1.53 SUBAREA RUNOFF(CFS) = 7.45
EFFECTIVE AREA(ACRES) = 2.90  AREA-AVERAGED Fm(INCH/HR) = ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS) = 14.11
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FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.99 DOWNSTREAM(FEET) = 65.65
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.88

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.11

PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.) = 6.68

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.68
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.239
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 0.47 0.25 0.100 86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 2.21
EFFECTIVE AREA(ACRES) = 3.37  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 15.81
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 65.65 DOWNSTREAM(FEET) = 65.04
FLOW LENGTH(FEET) = 250.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.63

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.81

PIPE TRAVEL TIME(MIN.) = ©.90 Tc(MIN.) = 7.58

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 114.00 = 645.00 FEET.
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FLOW PROCESS FROM NODE 114.00 TO NODE 114.00 IS CODE = 81
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MAINLINE Tc(MIN.) = 7.58
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.873
SUBAREA LOSS RATE DATA(AMC III):

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

NATURAL GOOD COVER

"GRASS" C 0.30 0.25 1.000 90

NATURAL GOOD COVER

"GRASS" C 0.33 0.25 1.000 90

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.63 SUBAREA RUNOFF(CFS) = 2.62
EFFECTIVE AREA(ACRES) = 4.00  AREA-AVERAGED Fm(INCH/HR) = ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.24

.0

TOTAL AREA(ACRES) = 4 PEAK FLOW RATE(CFS) = 17.33
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 4.0 TC(MIN.) = 7.58

EFFECTIVE AREA(ACRES) = 4.00 AREA-AVERAGED Fm(INCH/HR)= ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = 0.242

PEAK FLOW RATE(CFS) = 17.33

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1435

Analysis prepared by:

THIENES ENGINEERING, INC.
14349 FIRESTONE BLVD
LA MIRADA, CA 90638
714-521-4811

3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % >k %k *k %k DESCRIPTION OF STUDY 3k 5k >k 3k 5k >k >k 5k >k >k 3k >k >k 3k >k >k %k >k %k >k >k % %k %k k %

* TEI JOB NO 4136 *
* PROPOSED CONDITION *
* 100 YEAR STORM EVENT *
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FILE NAME: W:\4136\P120.DAT
TIME/DATE OF STUDY: 12:52 02/06/2023

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 324.00
ELEVATION DATA: UPSTREAM(FEET) = 71.38 DOWNSTREAM(FEET) = 69.45

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.552

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.549
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 0.30 0.25 0.100 86  8.55

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .25
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 1.22

TOTAL AREA(ACRES) = ©.30  PEAK FLOW RATE(CFS) = 1.22

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.3 TC(MIN.) = 8.55

EFFECTIVE AREA(ACRES) = ©.30 AREA-AVERAGED Fm(INCH/HR)= ©.03
AREA-AVERAGED Fp(INCH/HR) = ©.25 AREA-AVERAGED Ap = ©.100

PEAK FLOW RATE(CFS) = 1.22

END OF RATIONAL METHOD ANALYSIS
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APPENDIX C

HYDROLOGY MAPS
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