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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the easterly side of Eckoff Street south of the B.N.S.F
Railroad in the City of Orange. Poplar Street is at the easterly portion of the project site.
See follow page for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine 100-year existing and proposed condition peak
flow rates from the project site.

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

Reinhard Stenzel
Brian Weil
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DISCUSSION

The project site encompasses approximately 12.7 acres. Proposed improvements consists
of two warehouse type buildings. Building 1 is the westerly building and is approximately
189,566 square feet while Building 2 is the easterly building with approximately 103,196
square feet. Each building has a truck yard area and vehicle parking around the site. This
is landscaping adjacent to Eckoff Street and smaller areas throughout the project site.

Master Plan Hydrology

The City of Orange’s Master Plan of Drainage tables the project site to two distinct
drainage areas. Approximately 4.0 acres of the westerly portion of the project site is part
of Watershed 14 and is tabled to a proposed public storm drain system in Eckoff Street
near the southerly portion of the project site. The remaining 8.7 acres of the project site is
part of Watershed 16 and is tabled to the Poplar Street cul-de-sac. Runoff in Poplar Street
continues southerly to an existing storm drain system located at the corner of Poplar Street
and Sequoia Avenue. This is a 54” storm drain that traverses easterly to the Bitterbush
Channel. The existing storm drain plan does not indicate any hydrologic or hydraulic data.

Note that the Master Plan of Drainage boundary between the two watersheds is not
consistent with the grading and drainage features of the commercial site under existing

conditions. This is discussed in further detail below.

Please see Appendix “A” for the Master Plan of Drainage, as-built storm drain plans and
other pertinent reference materials.

Existing Condition

The project site is an existing commercial/industrial development consisting of several
large buildings and various smaller structures, sheds and storage areas. Existing drainage
patterns differ from the City’s Master Plan of Drainage as follows:

* Approximately 3.9 acres of the existing parking areas, storage areas and portions
of the larger westerly building drain to Eckoff Street via parkway drains or simply
flowing out the driveways. Here, the drainage area is consistent with the Master
Plan area to Eckoff Street, although the drainage boundary is not.

* The northerly portion of the large westerly building, the center building, and
parking areas around these buildings drain to an existing small concrete channel
that traverses southerly through the center of the project site. Approximately 5.0
acres of the site drains to this channel. The channel appears to drain to an
underground conduit that daylights into a rectangular channel on the adjacent site
to the south. This channel continues southerly and discharges to Sequoia Avenue,
ultimately to the existing 54” public storm drain. This is not consistent with the
smaller localized areas of the Master Plan of Drainage, but is ultimately part to the
same larger drainage area.



* A small portion of the westerly site (approximately 1.4 acres) drains to a grated
inlet near the southeasterly corner of the larger building. It would appear that this
flow drains to the existing channel described above.

* The easternmost building and surrounding parking areas currently drain to the
Poplar Street cul-de-sac via parkway culverts or flow out the driveway. This
accounts for approximately 4.45 acres of the site. This area is consistent with a
portion of the Master Plan of Drainage.

Note that there is an existing commercial building and parking area near the southwesterly
corner of the site that currently drains to the project site. This area is approximately 0.50
acres and drains to an existing “v”-gutter within the project site that sheet flows to Eckoff
Street via the existing driveway.

Also included is runoff from the southerly half of the railroad right-of-way that is adjacent
to the northerly property line (approximately 0.60 acres). In general, there is an onsite curb
that blocks this flow from sheet flowing into the site. However, there appears to be a few
areas where portions of this flow can enter the site. Conservatively, this entire area is added
to both existing and proposed condition hydrology calculations.

The existing condition 100-year peak flow rate to Eckoff Street is approximately 18.2 cfs.
this is a direct sum of the individual drainage areas, nodes 101, 111, 121 and 131 as shown
on the existing condition hydrology map. The existing condition 100-year peak flow rate
to Poplar Street is approximately 10.0. cfs (addition of flow from nodes 302 and 311). The
existing condition 100-year peak flow rate to the existing channel is approximately 21.9
cfs (16.1 cfs at node 212 + 5.8 cfs at node 141). The total 100-year peak flow rate to the
existing storm drain at Sequoia Street and Poplar Street is about 31.9 cfs.

See Appendix “A” for existing condition hydrology calculations and Appendix “D” for
hydrology map.

Proposed Condition

Proposed conditions will alter the existing condition drainage patterns as well as drainage
divides shown in the City’s Master Plan of Drainage. The tributary runoff to Eckoff Street
will be reduced, thus providing relief to the street and downstream facilities. An onsite
storm drain system is proposed to direct the majority of the project site easterly to a
proposed storm drain in Poplar Street. This storm drain will continue southerly and connect
to the existing 54” storm drain system.

Runoff from the westerly portion of the Building 1 site and existing portions of the
southwest corner of the site will continue to drain to Eckoff Street. Runoff from the
existing building and parking area to the south will continue to drain to the existing “v”-
gutter that will remain. The total 100-year peak flow rate to Eckoff Street under proposed
conditions is approximately 4.6 cfs.



Runoff from the remainder of Building 1 will be collected in catch basins generally located
in the truck yard and southerly parking areas. A storm drain system will collect and convey
flows easterly through the Building 2 portion of the project site.

Runoff from the Building 2 portion of the project site will be collected in catch basins
located in the truck yard area and the easterly parking lot. Onsite storm drain laterals will
convey flows to the previously mentioned storm drain system. The total 100-year peak
flow rate, undetained, is approximately 52.5 cfs, undetained.

The proposed storm drain system will continue southerly in Poplar Street approximately
400’ to the existing 54” storm drain system.

See Appendix “A” for proposed condition hydrology calculations and Appendix “D” for
hydrology map.

Detention Analysis

Since there has been some redirection of runoff with additional area tributary to the existing
storm drain at the corner of Poplar Street and Sequoia Avenue, detention will be utilized
to reduce runoff to less than existing conditions and that from the City’s Master Plan of
Drainage.

Temporary detention areas are located in the northerly truck yard associated with Building
1 and the truck yard located on the southerly side of Building 2. For Building 1, storm
drains are sized to discharge a limited amount of flow with the remainder of the volume to
be temporarily stored on the surface of the truck yard areas. Detention analysis shows that
approximately 6.4 cfs can discharge from this location with the remaining 20.0 cfs stored
at a maximum depth of about 0.68’.

The Building 2 truck yard has less storage, but has some detention capabilities. Here,
approximately 5.1 cfs can discharge with the remaining 2.6 cfs temporarily stored at a
depth of about 0.54°.

With onsite detention, the overall 100-year peak flow rate to the existing storm drain is
reduced to approximately 30.5 cfs (53.1 cfs — 20 cfs at Building 1 — 2.6 cfs at Buiding 2).
This is slightly less than the existing condition peak flow rate that currently drains to the
existing storm drain facility at Poplar Street and Sequoia Street (31.9 cfs).

See Appendix “C” for detention calculations.

Methodology

Hydrology calculations were computed using Orange County Rational Method program
(by AES Software). The soil type is “A” per the Orange County Hydrology Manual. See
Appendix “A” for reference materials. Orange County small area hydrograph program was



used (also by AES Software) was used for detention calculations. See Appendix “A” for
soil type map.

Summary

The proposed improvements associated with the project site will redirect the majority of
runoff to the existing storm drain system at Poplar Street. With onsite detention, the peak
flow rate from the project site can be reduced to less than existing conditions and be
consistent with discharge rates from the Master Plan of Drainage. In addition, the onsite
drainage system improves localized drainage as follows:

* Runoff to Eckoff Street is reduced, thus providing relief to the street and the
existing downstream existing facility.

* Runoff to the existing development at the south is eliminated. This reduces flow to
adjacent properties and Sequoia Avenue.

* Runoff to Poplar Street is eliminated.

* Runoff is conveyed to an existing facility in an amount that is less than existing
conditions.

With onsite detention and the proposed storm drain improvements, discharge from the site
will not adversely affect downstream facilities.
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HYDROLOGIC . SOIL GROUPS

HYDROLOGIC SOIL GROUP BOUNDARY

e === COUNTY BOUNDARY

ORANGE CQUNTY - HYDROLOGY MANUAL
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APPENDIX B

HYDROLOGY CALCULATIONS



EXISTING CONDITION
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

Kk hkEt kR h kA NNk bk NE Rk kN dx* DESCRIPTION OF STUDY %kt ek sk ok ok bk ek e

* ECKOFF STREET *
* EXISTING CONDITION NODES 100-101 £
* 100-YEAR *

P 32 2 2 22 222222 2222322 XA R 22 S22 222 2SS R 2R s ARl hndd

FILE NAME: C:\XDRIVE\3910\EXA.DAT
TIME/DATE OF STUDY: 14:33 10/29/2020

SsesssEssrsmsssnEES e T TmcmmEES=SSSSSS =rrmswsssssSssss=s

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

Lt e ==mwas=s =

- -*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 = 0.35
*DATA BANK RAINFALL USED¥

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

e 2 2 2 2 2 R A R e R R AR A s R Aat RS Eatll
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) = 107.00

ELEVATION DATA: UPSTREBM(FEET) = 158.50 DOWNSTREAM(FEET) = 156.78

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

% 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.187

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL A 0.35 0.40 0.10 52 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.94

TOTAL AREA(ACRES) = 0.35 PEAK FLOW RATE (CFS) = 1.94

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.35 TC(MIN.) = 5.00

EFFECTIVE AREA(ACRES) = 0.35 AREA-AVERAGED Fm(INCH/HR)= 0.04

AREA-AVERAGED Fp{(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE (CFS) = 1

Y bt L

SSTaEERssTese. ==mmwss

END OF RATIONAL METHOD ANALYSIS

Page 1
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

SkkkEkkkERER KNI RN ER R Ik hk*d DESCRIPTION OF STUDY **kkwdkkddh kb dkhhkkarddddhsriar

* ECKOFF STREET *
* EXISTING CONDITION NODES 110-111 *
* 100-YEAR *

N Y L E 22 222 222 2 R ST A2 2 AR R RS2 RS RS Rt tatd s

FILE NAME: C:\XDRIVE\3910\EXB.DAT
TIME/DATE OF STUDY: 14:36 10/29/2020
sssssssssssscooommsooESSSCESCSEEEEEEsSSSESSSSSSSSsomasmmmsESSSSSSSsssss=sssans

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

USER SPECIFIED STORM EVENT(YEARR) = 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*

E kAR RN AR A AR AN E Rk H Ak Rk kRN ARk E Ak Wk Kk k kol kdkded ok kb kot ek ko kb o o
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<<

B - LT T

INITIAL SUBAREA FLOW-LENGTH (FEET) = 214.00

ELEVATION DATA: UPSTREAM(FEET) = 159.25 DOWNSTREAM (FEET) = 157.66

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

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 6.932

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.131

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 A 0.10 0.40 0.10 52 6.93

NATURAL GOOD COVER

"GRASS" A 0.10 0.40 1.00 58 21.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.55

SUBAREA RUNOFF (CFS) = 0.88

TOTAL AREA (ACRES) = 0.20 PEAK FLOW RATE (CFS) = 0.88

END OF STUDY SUMMARY :

TOTAL AREA(ACRES) = 0.20 TC(MIN.) = 6.93

EFFECTIVE AREA(ACRES) = 0.20 AREA-AVERAGED Fm(INCH/HR)= 0.22

AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.55

PEAK FLOW RATE (CFS) = 0.88

EEEaREEsSsSSsssE

EEEEE=

END OF RATIONAL METHOD ANALYSIS

Page 1
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

Kkk kK kR E kN EEF I Ak E Nk k*k*** DESCRIPTION OF STUDY *hwkkkbkhduhhhbhhhbbkhdrnn

* ECKOFF STREET L2
* EXISTING CONDITION NODES 120-121 b
* 100-YEAR .

T Y 22222222 222222222 X220 2222 2222202 a R et s st thnd

FILE NAME: C:\XDRIVE\3910\EXC.DAT
TIME/DATE OF STUDY: 14:38 10/29/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

= P

EssssooroEEsEE==S meawE=

- -*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*

B S 223322 a2 R R R S R SRR E 2SS a Rttt isls
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) = 255.00

ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM(FEET) = 156.60

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.092

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.064

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 A 2.10 0.40 0.10 52 7.09

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 9.50

TOTAL AREA (ACRES) = 2.10 PEAK FLOW RATE (CFS) = 9.50

END OF STUDY SUMMARY:

EoanaEEEEESS ErssEEsEs =

TOTAL AREA (ACRES) = 2.10 TC(MIN.) = 7.09

EFFECTIVE AREA(ACRES) = 2.10 AREA-AVERAGED Fm(INCH/HR)= 0.04
ARER-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE (CFS) = 9

EESETEsEaSEET S m=msmssss=SSsSS

END OF RATIONAL METHOD ANALYSIS

Page 1
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

Kk kkh Ak kk kb dbdrhkbrkbt ok * DESCRIPTION OF STUDY *#kwkdkudhkrkdhddhnhrkrwidrit

* ECKOFF STREET L
* EXISTING CONDITION NODES 130-131 hd
* 100-YEAR b

R s L AR AR R A2 SRR 222 RS 2222 SRR el yssd

FILE NAME: C:\XDRIVE\3910\EXD.DAT
TIME/DATE OF STUDY: 14:41 10/29/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

=S mmmmme o=

--*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*

e 222 Rt e s e R e e R A R R S A E A R Al
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<<

= e s sEsEssEsSSSSsSSSs—ssssonmessSSESSSSSSESSET

INITIAL SUBAREA FLOW-LENGTH (FEET) = 646.00

ELEVATION DATA: UPSTREAM(FEET) = 158.29 DOWNSTREAM (FEET) = 156.26

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.809

+* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.609

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 A 1.85 0.40 0.10 52 12.81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 5.94

TOTAL AREA(ACRES) = 1.85 PEAK FLOW RATE (CFS) = 5.94

SEEEEsmmmesses amm= B T T T e e e e

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 1.85 TC(MIN.) = 12.81

EFFECTIVE AREA (ACRES) = 1.85 AREA-AVERAGED Fm(INCH/HR)= 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE (CFS) = 5.94

S L e L R

e T i e ittt

SEszEsEsnsegsess = e T s b e e

END OF RATIONAL METHOD ANALYSIS

Page 1



hkkkkhhkhh kT h Ak ko kkhd kA E b kh kR kkrkkkhk vk Ak h ok rkkh ok k kv kT Tk rrhrh kv rrkwk
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

AkkR A EHANEAhEkkkkdkHc*ktk* DESCRIPTION OF STUDY *#*kbtkkdshhhhkhhrhtuhsskhns

* ECKOFF STREET *
* EXISTING CONDITION NODES 140-141 *
* 100-YEAR "

P 2 222 222 R 2222 R R R R R R R RS S R 22 2222222022t Rl Rl hld

FILE NAME: C:\XDRIVE\3910\EXE.DAT
TIME/DATE OF STUDY: 14:43 10/29/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

e S TrmswssswsssSSSSsssssss=

--*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*

R I 2l e R R T R R R R R AR R 2 s R
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) = 256.00
ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM(FEET) = 157.87
Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.264
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.639
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 A 1.40 0.40 0.10 52 8.26
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF (CFS) = 5.80
TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE (CFS) = 5.80
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 1.40 TC(MIN.) = 8.26
EFFECTIVE AREA(ACRES) = 1.40 AREA-AVERAGED Fm(INCH/HR)= 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10
PEAK FLOW RATE (CFS) = 5.80

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

FkkKkkh Ak Ak hkkkkkkwnkhrkkt DESCRIPTION OF STUDY *¥xthkdkkrhhhrkhwdrhrhhkwy

* ECKOFF STREET b
* EXISTING CONDITION NODES 200-212 o
* 100-YEAR *

I 222222222 2222222 R R R 222 2 2 RS R0 RS2SR R sttt ol Rt l

FILE NAME: C:\XDRIVE\3910\EXF.DAT
TIME/DATE OF STUDY: 14:49 10/29/2020

EEESEESTSCESSSESSSso O aERCSSSSSSSSSSSSSS s s s sssnsosESsSSSSSSSSSSsSsssssss=== =mww

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*

LR e iR R R R e e E e R AR R R R R e A R e Ll
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

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

EEssEsSssssSSEEECCCoTRaEEESSESSSSES

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00

ELEVATION DATA: UPSTREAM(FEET) = 158.50 DOWNSTREAM (FEET) = 157.70

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.739

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.223

SUBAREAR 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 A 1.05 0.40 0.10 52 9.74

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 3.95

TOTAL AREA(ACRES) = 1.05 PEAK FLOW RATE(CFS) = 3.95

P 2 L e A R R R R R s TR e e R S AR LA Al
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 81

MAINLINE Tc(MIN) = 9.74

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.237

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

"OPEN BRUSH" A 0.35 0.40 1.00 81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 1.21

EFFECTIVE AREA(ACRES) = 1.40 AREA-AVERAGED Fm(INCH/HR) = 0.13

AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.32

TOTAL AREA(ACRES) = 1.40 PEAK FLOW RATE(CFS) = 5.18

A e e R R R R R S R LA s sl
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 9

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

EEEsSssSEs o=

EREAEEARSaRaEES

UPSTREAM NODE ELEVATION(FEET) = 157.70

DOWNSTREAM NODE ELEVATION(FEET) = 157.18

CHANNEL LENGTH THRU SUBAREA (FEET) = 257.00

"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE (FEET) = 0.170
PAVEMENT LIP(FEET) = 0.013 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 0.50

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.623

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap SCs

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

COMMERCIAL A 0.80 0.40 0.10 52
SUBAREA AVERAGE PERVIQOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.42
AVERAGE FLOW DEPTH (FEET) = 0.45 FLOOD WIDTH (FEET) = 29.35
"y" GUTTER FLOW TRAVEL TIME (MIN.) = 3.02 Tc (MIN.) = 12.76
SUBAREA AREA (ACRES) = 0.80 SUBAREA RUNOFF (CFS) = 2.58
EFFECTIVE AREA (ACRES) = 2.20 AREA-AVERAGED Fm(INCH/HR) = 0.10
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AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.24

TOTAL AREA(ACRES) = 2.20 PEAK FLOW RATE (CFS) = 6.98
END OF SUBAREA "V GUTTER HYDRAULICS:

DEPTH (FEET) = 0.46 FLOOD WIDTH(FEET) =  30.35

FLOW VELOCITY (FEET/SEC.) = 1.44 DEPTH*VELOCITY (FT*FT/SEC) = 0.66
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 557.00 FEET.

e 2 2 2 ARt a2 R R e R R R RS SR AR R e ts
FLOW PROCESS FROM NODE 202.00 TO NODE 212.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>5>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

et = EE Dt s ssEEEEESSSSSSSSCSE S saSSESSSSSSSSSCSEEasmSaEEEEESE

ELEVATION DATA: UPSTREAM(FEET) = 157.18 DOWNSTREAM(FEET) = 156.10
CHANNEL LENGTH THRU SUBAREA(FEET) = 386.00 CHANNEL SLOPE = 0.0028
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 0.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA(CFS) = 6.98

FLOW VELOCITY (FEET/SEC) = 3.23 FLOW DEPTH (FEET) = 0.72

TRAVEL TIME (MIN.) = 1.99 Tc(MIN.) = 14.75

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 212.00 = 943.00 FEET.

B 3 12 2 2 s 2 R A R R R T R A R R R e RS R 2R R RS A A2 AR R SR SRR S
FLOW PROCESS FROM NODE 202.00 TO NODE 212.00 IS CODE = 81

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

MAINLINE Tc (MIN) = 14.75

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.336

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs

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

COMMERCIAL p:y 1.10 0.40 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.10 SUBAREA RUNOFF (CFS) = 3.26
EFFECTIVE AREA(ACRES) = 3.30 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 3.30 PEAK FLOW RATE (CFS) = 9.68

e 2 2 R e e T R e R R R R R S SR SRR R A A A E R Rt s
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 1

EEEEEEEES=E P e 1 Ersr s EEEEEES S S S SSS S SSSCEEEEEEESSSSS =sma=

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 14.75

RAINFALL INTENSITY(INCH/HR) =  3.34

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.40

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA(ACRES) = 3.30

TOTAL STREAM AREA(ACRES) = 3.30

PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.68

Y E L R R S R SRS RS A el s
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 235.00
ELEVATION DATA: UPSTREAM(FEET) = 161.40 DOWNSTREAM(FEET) = 155.00

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

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 6.753

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.286

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 A 0.80 0.40 0.10 52 6.75

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 3.78

TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE (CFS) = 3.78

R R R R R R g R e R AR R R A A AR R R Rl
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 9

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

== aEEEEsEssss=ssa

P Y e =rEsmnassssEEES

UPSTREAM NODE ELEVATION (FEET) = 159.00

DOWNSTREAM NODE ELEVATION (FEET) = 157.52

CHANNEL LENGTH THRU SUBAREA (FEET) = 255.00

"Y' GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.170

PAVEMENT LIP(FEET) = 0.013 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH(FEET) = 0.50

+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.537

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 1.25 0.40 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.30

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.15
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AVERAGE FLOW DEPTH (FEET) = 0.38 FLOOD WIDTH(FEET) = 23.15

"y GUTTER FLOW TRAVEL TIME (MIN.) = 1.97 Tc(MIN.) = 8.73

SUBAREA AREA (ACRES) = 1.25 SUBAREA RUNOFF (CFS) = 5.06
EFFECTIVE AREA(ACRES) = 2.05 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.05 PEAK FLOW RATE (CFS) = 8.30
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.41 FLOOD WIDTH (FEET) = 26.13

FLOW VELOCITY (FEET/SEC.) = 2.27 DEPTH*VELOCITY (FT*FT/SEC) = 0.94
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 490.00 FEET.

Fhkhkk ok ko F kAR Ak d Rk ak ok k ok kR Ak A h ok hk kR RNk kk ko k ko kR dkkkk bk k o kk b
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 1

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

EmsmssssssssssEESSSSSSSSSSs—s—oTEETEESSSsSsSssEs Srmazsss=s=Ss EEsssssaEEENESS

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 8.73

RAINFALL INTENSITY (INCH/HR) = 4.54

AREA-AVERAGED Fm(INCH/HR) = 0.04

AREA-AVERAGED Fp (INCH/HR) = 0.40

AREA-AVERAGED Bp = 0.10

EFFECTIVE STREAM AREA (ACRES) = 2.05

TOTAL STREAM AREA (ACRES) = 2.05

PEAK FLOW RATE (CFS) AT CONFLUENCE = 8.30

%+ CONFLUENCE DATA **

STREAM o] Tc Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.68 14.75 3.336 0.40( 0.08) 0.20 3.3 200.00
2 8.30 8.73 4.537 0.40( 0.04) 0.10 2.0 210.00

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 15.76 14.75 3.336 0.40( 0.06) 0.16 5.4 200.00
2 16.13 8.73 4.537 0.40( 0.06) 0.15 4.0 210.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 16.13 Tc (MIN.) = 8.73
EFFECTIVE AREA(ACRES) = 4.00 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.15
TOTAL AREA (ACRES) = 5.35
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 212.00 = 943.00 FEET.

EmmmmmsrsssETEESESCSCSSSS S S S S EEEEEESSSSSSSSSS S SECSEONESSSSSssSsSSSsSsSSsSsss=a

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 5.35 TC(MIN.) = 8.73

EFFECTIVE AREA(ACRES) = 4.00 AREA-AVERAGED Fm(INCH/HR)= 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.15

PEAK FLOW RATE (CFS) = 1l6.13

** PEAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp (Fm) Ap Re HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 16.13 8.73 4.537 0.40( 0.06) 0.15 4.0 210.00
2 15.76 14.75 3.336 0.40( 0.06) 0.16 5.4 200.00

EEsSEsSsSSIsSSsssEes

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

EhkkkhkhkkkhkFFE NNk bk F Rkt * DESCRIPTION OF STUDY ¥ rskhrkhhdkddsrhhskbivdernds

* ECKOFF STREET *
+ EXISTING CONDITION NODES 300-302 &
* 100-YEAR L

B T 2 22 2 22 AR 22 R 222222 S22 2R AR R RS2SR AR RS SRRt bl sd

FILE NAME: C:\XDRIVE\3910\EXG.DAT
TIME/DATE OF STUDY: 14:52 10/29/2020
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

= srssmsmsssSsSsss=ss=e

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*

R R R et s i s R R R R T R RS R R R LS AR AR R SRt
FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

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

EEE=S=s EEssrsaamosSSSSSSS SR En NN EEESSSSSSSSSSSSmsanEEENESSSESS anEmee

INITIAL SUBAREA FLOW-LENGTH(FEET) = 273.00

ELEVATION DATA: UPSTREAM(FEET) = 161.07 DOWNSTREAM(FEET) = 156.80

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.584

¥ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.285

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 A 0.60 0.40 0.10 52 6.58

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 2.83

TOTAL AREA (ACRES) = 0.60 PEAK FLOW RATE (CFS) = 2.83

e L s L R s e R R TR R RS A A R SRS AR AR R e S A el
FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 156.80 DOWNSTREAM ELEVATION(FEET) = 155.25
STREET LENGTH (FEET) = 168,00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 20.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0148
#*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.67
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41
HALFSTREET FLOOD WIDTH(FEET) = 12.74
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.58
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.07
STREET FLOW TRAVEL TIME(MIN.) = 1.09 Tc (MIN.) = 7.67
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.850
SUBAREA LOSS RATE DATA(RMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.85 0.40 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.85 SUBAREA RUNOFF (CFS) = 3.68
EFFECTIVE AREA(ACRES) = 1.45 AREA-AVERAGED Fm{INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.45 PEAK FLOW RATE(CFS) = 6.28
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 14.44
FLOW VELOCITY (FEET/SEC.) = 2.76 DEPTH*VELOCITY (FT*FT/SEC.) = 1.23
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 441.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 1.45 TC(MIN.) = 7.67
EFFECTIVE AREA (ACRES) = 1.45 AREA-AVERAGED Fm(INCH/HR)= 0.04
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AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10
PEAK FLOW RATE (CFS) = 6.28

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:

THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

Skkbkhk kA kk kN Rk kR uk kN Ttk d DESCRIPTION OF STUDY *wwdahkkdxdwwdkhkhwrddshdid
* ECHOFF STREET
* EXISTING CONDITION NODES 310-311

* 100-YEAR
[ 2 2 222 AR a2 R R R R S A eSSl E sl

*

*

FILE NAME: C:\XDRIVE\3910\EXH.DAT
TIME/DATE OF STUDY: 14:54 10/29/2020

Exsssassons smss=Es o sEEERESSESSSESSSSsss AR REERSSSEE e L et S i

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*

Gk kb k kR kR ARk Rk Rk kR kR ko k ko ko kR d ko Rk ke ko ko kb ko ok ok ok R o ke
FLOW PROCESS FROM NODE 310.00 TO NODE 311.00 IS CODE = 21

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

EnmoEssSSSSSSSsE s EEEESSSSSSSSSSSSsoanmmEEEsSsSsssSSsSSssssSas

INITIAL SUBAREA FLOW-LENGTH (FEET) = 500.00

ELEVATION DATA: UPSTREAM (FEET) = 161.60 DOWNSTREAM(FEET) = 156.29

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.062

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.401

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 A 0.95 0.40 0.10 52 9.06

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 3.73

TOTAL AREA (ACRES) = 0.395 PEAK FLOW RATE(CFS) = 3.73

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.95 TC(MIN.) = 9.06

EFFECTIVE AREA(ACRES) = 0.95 AREA-AVERAGED Fm(INCH/HR)= 0.04

AREA-AVERAGED Fp (INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE (CFS) = 3.73

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:

ok skkok sk ko sk ko sk ko skok ok sk kR sk kokkokk DEGCRIPTION OF STUDY %ok ok ok sk ko sk ko sk ko sk ok o sk ok o ko

* ECKOFF STREET *
* PROPOSED CONDITION NODES 100-102 *
* 100-YEAR *

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK K ok ok ok oK ok K oK o K oK o K oK K ok K ok oK ok K ok ok K ok o K oK K ok K ok ok ok ok ok ok R K ok

FILE NAME: W:\3910\PRA.DAT
TIME/DATE OF STUDY: 22:30 11/02/2022

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*

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 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)
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

Kok o oK ok ook ok oK ok K oK ok K oK o K oK o K oK K oK K ok oK ok ok o K oK o K oK K ok K ok ok ok ok ok K oK o K oK o K ok K ok K ok oK ok oK ok K oK R K oK
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) =  280.00
ELEVATION DATA: UPSTREAM(FEET) = 157.61 DOWNSTREAM(FEET) = 156.32

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.493
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.567
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 0.52 0.40 0.100 52  8.49

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 2.12

TOTAL AREA(ACRES) = 0.52  PEAK FLOW RATE(CFS) = 2.12

Kok o oK ok ook ok oK ok K oK ok K oK o K oK o K oK K oK K ok oK ok ok o K oK o K oK K ok K ok oK ok ok ok K oK o K oK o K oK K ok K ok oK ok oK ok K oK R K oK
FLOW PROCESS FROM NODE 101.00 TO NODE 101.00 IS CODE = 81

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

MAINLINE Tc(MIN.) =  8.49

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.567

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
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.18 SUBAREA RUNOFF(CFS) = 0.68
EFFECTIVE AREA(ACRES) = 0.70  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS) = 2.79

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.7 TC(MIN.) = 8.49

EFFECTIVE AREA(ACRES) = ©.70 AREA-AVERAGED Fm(INCH/HR)= ©.13
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = ©.331

PEAK FLOW RATE(CFS) = 2.79

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:

ok skkok sk ko sk ko sk ko skok ok sk kR sk kokkokk DEGCRIPTION OF STUDY %ok ok ok sk ko sk ko sk ko sk ok o sk ok o ko

* ECKOFF STREET (TEI JOB NO 3919) *
* PROPOSED CONDITION NODES 200-237 *
* 100 - YEAR *

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK K ok ok ok oK ok K oK o K oK o K oK K ok K ok oK ok K ok ok K ok o K oK K ok K ok ok ok ok ok ok R K ok

FILE NAME: W:\3910\PRB.DAT
TIME/DATE OF STUDY: 20:48 11/02/2022

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*

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 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)
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

Kok o oK ok ook ok oK ok K oK ok K oK o K oK o K oK K oK K ok oK ok ok o K oK o K oK K ok K ok ok ok ok ok K oK o K oK o K ok K ok K ok oK ok oK ok K oK R K oK
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 136.00
ELEVATION DATA: UPSTREAM(FEET) = 157.75 DOWNSTREAM(FEET) = 156.61

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.644
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.772
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 1.26 0.40 0.100 52  5.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 6.50

TOTAL AREA(ACRES) = 1.26  PEAK FLOW RATE(CFS) = 6.50

Kok o oK ok ook ok oK ok K oK ok K oK o K oK o K oK K oK K ok oK ok ok o K oK o K oK K ok K ok oK ok ok ok K oK o K oK o K oK K ok K ok oK ok oK ok K oK R K oK
FLOW PROCESS FROM NODE 201.00 TO NODE 201.00 IS CODE = 81

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

MAINLINE Tc(MIN.) =  5.64

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.772

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
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.68
EFFECTIVE AREA(ACRES) = 1.40  AREA-AVERAGED Fm(INCH/HR) = ©.08
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.19

TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 7.18

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK K oK K ok oK ok oK o K oK o K oK K ok K ok ok ok ok ok K oK o K oK o K ok K ok K ok oK ok oK ok K oK R K oK
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 152.61 DOWNSTREAM(FEET) = 151.34
FLOW LENGTH(FEET) = 255.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.02

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.18

PIPE TRAVEL TIME(MIN.) = ©.85 Tc(MIN.) = 6.49

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 391.00 FEET.

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK K oK K ok oK ok oK o K oK o K oK K ok K ok ok ok ok ok K ok o K oK o K ok K ok K ok ok ok oK ok oK R K oK
FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.49
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.328
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.99 0.40 0.100 52
COMMERCIAL A 0.21 0.40 0.100 52
COMMERCIAL A 0.37 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 1.57 SUBAREA RUNOFF(CFS) = 7.47
EFFECTIVE AREA(ACRES) = 2.97  AREA-AVERAGED Fm(INCH/HR) = ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 14.09

Kok o oK ok ook ok oK ok oK ok K oK o K oK o K oK oK oK K ok oK ok K oK o K oK o K oK K oK K ok K ok ok ok K ok o K oK o K oK K ok K ok oK ok ok ok K oK R K oK
FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.34 DOWNSTREAM(FEET) = 150.03
FLOW LENGTH(FEET) = 263.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.01

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.09

PIPE TRAVEL TIME(MIN.) = 0.73 Tc(MIN.) = 7.22

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 654.00 FEET.

Kok o oK ok oK ok oK ok KoK ok K oK o K oK o K oK K oK K ok oK ok oK o K oK o K oK K ok K ok oK ok ok ok K ok o K oK o K oK K ok K ok oK ok oK ok K oK R K oK
FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.22
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.013
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.35 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF(CFS) = 1.57
EFFECTIVE AREA(ACRES) = 3.32  AREA-AVERAGED Fm(INCH/HR) = ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 3.3 PEAK FLOW RATE(CFS) = 14.81

Kok o oK ok oK ok oK ok KoK ok K oK o K oK o K oK K oK K ok oK ok K oK o K oK o K oK K ok K ok ok ok ok ok K oK o K oK o K ok K ok K ok oK ok ok ok K oK R K oK
FLOW PROCESS FROM NODE 203.00 TO NODE 214.00 IS CODE = 31

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



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

ELEVATION DATA: UPSTREAM(FEET) = 151.03 DOWNSTREAM(FEET) = 150.85
FLOW LENGTH(FEET) = 40.00  MANNING'S N = 0.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.79

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.81

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 7.34

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 214.00 = 694.00 FEET.

Kok o oK ok oK ok oK ok K oK ok K oK o K oK o K oK K oK oK ok oK ok oK o K oK o K oK K ok K ok K ok oK ok K oK o K oK o K oK K ok K ok oK ok oK ok oK R K oK
FLOW PROCESS FROM NODE 214.00 TO NODE 214.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 7.34

RAINFALL INTENSITY(INCH/HR) = 4.97

AREA-AVERAGED Fm(INCH/HR) = 0.06

AREA-AVERAGED Fp(INCH/HR) = 0.40

AREA-AVERAGED Ap = 0.14
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA(ACRES) = 3.32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.81

3.32

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK K oK K ok oK ok oK o K oK o K oK K ok K ok ok ok ok ok K ok o K oK o K ok K ok K ok oK ok ok ok oK R K oK
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) =  305.00
ELEVATION DATA: UPSTREAM(FEET) = 162.76 DOWNSTREAM(FEET) = 156.77

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.576
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.288
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 2.18 0.40 0.100 52  6.58

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 10.30

TOTAL AREA(ACRES) = 2.18 PEAK FLOW RATE(CFS) = 10.30

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK oK oK K ok oK ok ok o K oK o K oK K ok K ok ok ok ok ok K oK o K oK o K ok K ok K ok oK ok ok ok K oK R K oK
FLOW PROCESS FROM NODE 211.00 TO NODE 211.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.58
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.288
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
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.11 SUBAREA RUNOFF(CFS) = 0.48
EFFECTIVE AREA(ACRES) = 2.29  AREA-AVERAGED Fm(INCH/HR) = ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 10.78

Kok o oK ok oK ok oK ok K oK ok K oK o K oK o K oK oK oK K ok oK ok oK o K oK o K oK o K ok K ok oK ok ok ok K oK o K oK o K ok K ok K ok Kok oK ok K oK R K oK
FLOW PROCESS FROM NODE 211.00 TO NODE 211.00 IS CODE = 81

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

MAINLINE Tc(MIN.) =  6.58

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.288

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

"OPEN BRUSH" A 0.35 0.40 1.000 81



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF(CFS) = 1.54
EFFECTIVE AREA(ACRES) = 2.64  AREA-AVERAGED Fm(INCH/HR) = ©.10
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 2.6 PEAK FLOW RATE(CFS) = 12.32
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FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  152.77 DOWNSTREAM(FEET) =  152.17
FLOW LENGTH(FEET) = 120.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.87

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.32

PIPE TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 6.92

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 425.00 FEET.

Kok o oK ok oK ok oK ok oK ok K oK o K oK o K oK K oK K ok oK ok oK o K oK o K oK K ok K ok ok ok ok ok K ok o K oK o K ok K ok K ok ok ok oK ok oK R K oK
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.92
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.137
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.79 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 0.79 SUBAREA RUNOFF(CFS) = 3.62
EFFECTIVE AREA(ACRES) = 3.43  AREA-AVERAGED Fm(INCH/HR) = ©.09
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.22

TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 15.59
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FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 152.17 DOWNSTREAM(FEET) = 151.62
FLOW LENGTH(FEET) = 120.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.86

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.59

PIPE TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 7.26

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 213.00 = 545.00 FEET.
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FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.26
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.998
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.74 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 1.74 SUBAREA RUNOFF(CFS) = 7.76
EFFECTIVE AREA(ACRES) = 5.17  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 22.92
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FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE = 31

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




ELEVATION DATA: UPSTREAM(FEET) = 153.00 DOWNSTREAM(FEET) = 150.85

FLOW LENGTH(FEET) = 530.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.28

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.92

PIPE TRAVEL TIME(MIN.) = 1.41 Tc(MIN.) = 8.66

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 214.00 = 1075.00 FEET.
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FLOW PROCESS FROM NODE 214.00 TO NODE 214.00 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.) = 8.66

RAINFALL INTENSITY(INCH/HR) = 4.52

AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp(INCH/HR) = 0.40

AREA-AVERAGED Ap = 0.18

EFFECTIVE STREAM AREA(ACRES) = 5.17
TOTAL STREAM AREA(ACRES) = 5.17
PEAK FLOW RATE(CFS) AT CONFLUENCE = 22.92
** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 14.81 7.34 4.967 ©0.40( 0.06) 0.14 3.3 200.00
2 22.92 8.66 4.515 0.40( 0.07) 0.18 5.2 210.00

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 36.19 7.34 4.967 ©0.40( 0.06) 0.16 7.7 200.00
2 36.37 8.66 4.515 0.40( 0.907) 0.16 8.5 210.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 36.37 Tc(MIN.) = 8.66
EFFECTIVE AREA(ACRES) = 8.49 AREA-AVERAGED Fm(INCH/HR) = ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.16
TOTAL AREA(ACRES) = 8.5
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 214.00 = 1075.00 FEET.
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FLOW PROCESS FROM NODE 214.00 TO NODE 236.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  150.85 DOWNSTREAM(FEET) =  147.81
FLOW LENGTH(FEET) = 312.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.78

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.37

PIPE TRAVEL TIME(MIN.) = ©.53 Tc(MIN.) = 9.20

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 236.00 = 1387.00 FEET.
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FLOW PROCESS FROM NODE 236.00 TO NODE 236.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) =  440.00
ELEVATION DATA: UPSTREAM(FEET) = 158.74 DOWNSTREAM(FEET) = 155.63

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20



SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.341
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.325
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 1.50 0.40 0.100 52  9.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 5.78

TOTAL AREA(ACRES) = 1.50  PEAK FLOW RATE(CFS) = 5.78
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FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.00 DOWNSTREAM(FEET) = 150.00
FLOW LENGTH(FEET) = 116.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.3 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.78

PIPE TRAVEL TIME(MIN.) = ©.33 Tc(MIN.) = 9.67

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 556.00 FEET.

Kok o oK ok oK ok oK ok K oK ok K oK o K oK o K oK oK oK K ok oK ok oK o K oK o K oK o K ok K ok oK ok ok ok K oK o K oK o K ok K ok K ok Kok oK ok K oK R K oK
FLOW PROCESS FROM NODE 222.00 TO NODE 222.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 9.67
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.240
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.55 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 0.55 SUBAREA RUNOFF(CFS) = 2.08
EFFECTIVE AREA(ACRES) = 2.05  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE(CFS) = 7.75
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FLOW PROCESS FROM NODE 222.00 TO NODE 235.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.00 DOWNSTREAM(FEET) = 149.00
FLOW LENGTH(FEET) = 100.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.79

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.75

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 9.92

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 235.00 = 656.00 FEET.
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FLOW PROCESS FROM NODE 235.00 TO NODE 235.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 9.92

RAINFALL INTENSITY(INCH/HR) = 4.18

AREA-AVERAGED Fm(INCH/HR) = 0.04

AREA-AVERAGED Fp(INCH/HR) = 0.40

AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES)
TOTAL STREAM AREA(ACRES) = 2.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.75

2.05
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FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 IS CODE = 21

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



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

INITIAL SUBAREA FLOW-LENGTH(FEET) =  269.00
ELEVATION DATA: UPSTREAM(FEET) = 159.60 DOWNSTREAM(FEET) = 157.45

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  7.486
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.910
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 0.65 0.40 0.100 52  7.49

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA RUNOFF(CFS) = 2.85

TOTAL AREA(ACRES) = 0.65 PEAK FLOW RATE(CFS) = 2.85
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FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 157.45 DOWNSTREAM ELEVATION(FEET) = 156.00
STREET LENGTH(FEET) = 258.00  CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0148
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.62

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 14.08
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.13
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.94
STREET FLOW TRAVEL TIME(MIN.) = 2.02 Tc(MIN.) = 9.51

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.281
SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 0.70 0.40 0.100 52

NATURAL POOR COVER

"OPEN BRUSH" A 0.25 0.40 1.000 81

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.337

SUBAREA AREA(ACRES) = 0.95 SUBAREA RUNOFF(CFS) = 3.55
EFFECTIVE AREA(ACRES) = 1.60 AREA-AVERAGED Fm(INCH/HR) = ©.10
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.24

TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 6.03

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.47  HALFSTREET FLOOD WIDTH(FEET) = 15.79

FLOW VELOCITY(FEET/SEC.) = 2.25 DEPTH*VELOCITY(FT*FT/SEC.) = 1.06
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 527.00 FEET.
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FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE = 91

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

UPSTREAM NODE ELEVATION(FEET) = 156.00

DOWNSTREAM NODE ELEVATION(FEET) = 154.68

CHANNEL LENGTH THRU SUBAREA(FEET) = 158.00

"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.170

PAVEMENT LIP(FEET) = ©.013  MANNING'S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = ©.02000
MAXIMUM DEPTH(FEET) = 0.50

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.035
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.35 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.54

AVERAGE FLOW DEPTH(FEET) = 0.37 FLOOD WIDTH(FEET) = 21.79

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.4 Tc(MIN.) = 10.54

SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF(CFS) = 1.26
EFFECTIVE AREA(ACRES) = 1.95 AREA-AVERAGED Fm(INCH/HR) = ©.09
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.22

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 6.93
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.38 FLOOD WIDTH(FEET) =  22.29

FLOW VELOCITY(FEET/SEC.) = 2.54  DEPTH*VELOCITY(FT*FT/SEC) = 0.95
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 233.00 = 685.00 FEET.
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FLOW PROCESS FROM NODE 233.00 TO NODE 234.00 IS CODE 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.68 DOWNSTREAM(FEET) = 151.00
FLOW LENGTH(FEET) = 110.00 MANNING'S N = ©.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.48

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.93

PIPE TRAVEL TIME(MIN.) = ©.33 Tc(MIN.) = 10.88

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 234.00 = 795.00 FEET.
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FLOW PROCESS FROM NODE  234.00 TO NODE  234.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.88

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.963

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 0.70 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) =  ©.70 SUBAREA RUNOFF(CFS) =  2.47

EFFECTIVE AREA(ACRES) = 2.65  AREA-AVERAGED Fm(INCH/HR) = 0.7

AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 2.6 PEAK FLOW RATE(CFS) = 9.28
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FLOW PROCESS FROM NODE 234.00 TO NODE 235.00 IS CODE 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.00 DOWNSTREAM(FEET) = 149.00
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.89

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.28

PIPE TRAVEL TIME(MIN.) = 0.13 Tc(MIN.) = 11.01

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 235.00 = 875.00 FEET.
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FLOW PROCESS FROM NODE 235.00 TO NODE 235.00 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.) = 11.01

RAINFALL INTENSITY(INCH/HR) = 3.94
AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.40
AREA-AVERAGED Ap = 0.18

EFFECTIVE STREAM AREA(ACRES) = 2.65
TOTAL STREAM AREA(ACRES) = 2.65

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.28



** CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.75 9.92 4.179 0.40( 0.04) 0.10 2.0 220.00
2 9.28 11.01 3.935 0.40( 0.07) 0.18 2.6 230.00

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 16.63 9.92 4.179 0.40( 0.06) 0.15 4.4 220.00
2 16.57 11.01 3.935 0.40( 0.06) 0.15 4.7 230.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 16.63 Tc(MIN.) = 9.92
EFFECTIVE AREA(ACRES) = 4.44 AREA-AVERAGED Fm(INCH/HR) = ©.06

AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.15
TOTAL AREA(ACRES) = 4.7
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 235.00 = 875.00 FEET.
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FLOW PROCESS FROM NODE 235.00 TO NODE 236.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 149.00 DOWNSTREAM(FEET) = 148.94
FLOW LENGTH(FEET) = 8.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.32

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.63

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 9.94

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 236.00 = 883.00 FEET.
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FLOW PROCESS FROM NODE 236.00 TO NODE 236.00 IS CODE = 11

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

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 16.63 9.94 4.175 0.40( 0.06) 0.15 4.4 220.00
2 16.57 11.03 3.932 0.40( 0.06) 0.15 4.7 230.00
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 236.00 = 883.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 36.19 7.87 4.772 0.40( 0.06) 0.16 7.7 200.00
2 36.37 9.20 4.364 0.40( 0.07) 0.16 8.5 210.00
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 236.00 = 1387.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 51.27 7.87 4.772 0.40( 0.06) 0.16 11.2 200.00
2 52.47 9.20 4.364 0.40( 0.06) 0.16 12.6 210.00
3 51.40 9.94 4.175 0.40( 0.06) 0.16 12.9 220.00
4 49.28 11.03 3.932 0.40( 0.06) 0.16 13.2 230.00
TOTAL AREA(ACRES) = 13.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 52.47 Tc(MIN.) = 9.196
EFFECTIVE AREA(ACRES) = 12.60 AREA-AVERAGED Fm(INCH/HR) = ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.16
TOTAL AREA(ACRES) = 13.2
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 236.00 = 1387.00 FEET.
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FLOW PROCESS FROM NODE 236.00 TO NODE 236.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 236.00 TO NODE 237.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  148.94 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 112.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.1 INCHES

148.35

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.53

ESTIMATED PIPE DIAMETER(INCH) = 39.80  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 52.47

PIPE TRAVEL TIME(MIN.) = ©.22  Tc(MIN.) =  9.41

LONGEST FLOWPATH FROM NODE ~ 210.00 TO NODE  237.00 =  1499.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 13.2 TC(MIN.) = 9.41

EFFECTIVE AREA(ACRES) = 12.60 AREA-AVERAGED Fm(INCH/HR)= ©.06
AREA-AVERAGED Fp(INCH/HR) = ©.40 AREA-AVERAGED Ap = 0.158
PEAK FLOW RATE(CFS) = 52.47
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 51.27 8.09 4.697 0.40( 0.06) 0.16 11.2 200.00
2 52.47 9.41 4.305 0.40( 0.06) 0.16 12.6 210.00
3 51.40 10.15 4.123 0.40( 0.06) 0.16 12.9 220.00
4 49.28 11.26 3.886 0.40( 0.06) 0.16 13.2 230.00

END OF RATIONAL METHOD ANALYSIS



APPENDIX C

DETENTION CALCULATION



ECKOFF STREET
PONDING AT NORTHERLY TRUCK YARD BUILDING 1

Elevation Depth Area Volume 2 Volume Y Volume Q(discharge)
(feet) (sq. ft.) (cf) (cf) (ac-ft) (cfs)
166.77 0.00 0

528 528 0.01 5.10

157.00 0.23 4590
2484 3,012 0.07 5.70

157.20 0.43 20251
5278 8,290 0.19 6.30

157.40 0.63 32527
7142 15,432 0.35 6.80

157.60 0.83 38898
8309 23,742 0.55 7.3

157.80 1.03 44195
9327 33,069 0.76 7.8

158.00 1.23 49080
10241 43,311 0.99 8.2

158.20 1.43 53335
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE

LA MIRADA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

RATIONAL, METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 5.25
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.040
LOW LOSS FRACTION = 0.118

TIME OF CONCENTRATION(MIN.) = 6.00

RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR SMALL AREA PEAK Q
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 100

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.52

30-MINUTE POINT RAINFALL VALUE (INCHES) = 1.09

1-HOUR  POINT RAINFALL VALUE (INCHES) = 1.45

3-HOUR POINT RAINFALL VALUE (INCHES) = 2.43

6-HOUR POINT RAINFALL VALUE (INCHES) = 3.36

24-HOUR  POINT RAINFALL VALUE (INCHES) 5.63

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 2.01
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.46
i**i*******iit*i*t**ti*i*i**t*****i*******i*********t***i***i*i****tti**t**i

TIME VOLUME Q 0. 7.5 15.0 22.5 30.0
(HOURS) (AF) (CFS)
0.10 0.0015 0.36 Q = i
0.20 0.0045 0.37 @ S . i .
0.30 0.0076 0.37 Q s .
0.40 0.0106 0.37 Q " 4 .
0.50 0.0136 0.37 Q 4 .
0.60 0.0167 0.37 Q , .
.70 0.0198 0.37 Q « ¥ .
0.80 0.0229 0.37 Q . . .
0.90 0.0260 0.38 Q v - . .
1.00 0.0291 0.38 Q . . x
1.10 0.0322 0.38 Q . = i
1.20 0.0354 0.38 Q . ’ 3 4
1.30 0.0385 0.38 0O ’ . ‘
1.40 0.0417 0.38 Q P 2
1.50 0.0449 0.39 Q . : 4
1.60 0.0481 0.39 Q v . 0
1.70 0.0513 0.39 Q % .
1.80 0.0545 0.39 Q : ”
1.90 0.0577 0.39 © 3 . .
2.00 0.0610 0.32 Q 3 Y
2.10 0.0643 0.40 Q 4 X .
2.20 0.0675 0.40 Q 4
2.30 0.0708 0.40 Q .
2.40 0.0741 0.40 Q ”
2.50 0.0775 0.40 Q " .
2.60 0.0808 0.40 Q . .
2.70 0.0842 0.41 Q g .
2.80 0.0875 0.41 Q . : .
2.90 0.0909 0.41 © y X
3.00 0.0943 0.41 Q % A i
3.10 0.0978 0.42 0 i 2
3.20 ©0.1012 0.42 Q i v ‘
3.30 0.1046 0.42 Q 2 4 ¥
3.40 0.1081 0.42 Q i .
3.50 0.1116 0.42 Q . . i
3.60 0.1151 0.43 Q ; . 4
3.70 0.1186¢ 0.43 Q x . x
3.80 0.1222 0.43 Q . : .
3.90 0.1257 0.43 Q ‘ . . .
4.00 0.1293 0.43 Q . . .
4,10 0.1329 0.44 Q . . . '
4.20 0.1365 0.44 Q . . : .
4,30 0.1402 0.44 Q . ) 5 i
4.40 0.,1438 0.44 Q . i i
4,50 0.1475 0.45 Q : . % 2
4,60 0.1512 0.45 Q 5 4 i
4.70 0.1549 0.45 Q % i f
4.80 0.1586 0.45 Q 7 4 « 5
4.90 0.1624 0.46 Q ¥ ‘ i
5.00 0.1662 0.46 Q v . .
5.10 0.1700 0.46 Q . .
5.20 0.1738 0.46 0 '
5.30 0.1776 0.47 ©Q . .
5.40 0.1815 0.47 © : .
5.50 0.1854 0.47 Q . :
5.60 0.1893 0.47 Q . <
5.70 0.1932 0.48 Q . ’
5.80 0.1972 0.48 Q H
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15.80 1.0791 4.35 . Q - . . .

15.9¢0 1.1229 6.24 . Q. . . .
16.00 1.1842 8.59. . -0 . . i
16.10 1.3288 26.40 . . . - Q .
16.20 1.4588 5.07 . Q a 3 N d
16.30 1.4940 3.45 . Q 3 . . .
16.40 1.5195 2:72 . Q . ¥ . .
16.50 1.5418 2.87 . Q % . . .
16.60 1.5626 2.36 Q . . . .
16.70 1.5812 2.14 Q . » .
16.80 1.5981 1.96 Q . . . .
16.390 1.6137 1.81 Q . - . n
17.00 1.6282 1.69 Q - . . .
17.10 1.6418 1.58 . Q . B - .
17.20 1.6545 1.50 .Q 5 . .
17.30 1.6666 1.42 .Q . . . .
17.40 1.6781 1.38 .Q . . .
17.50 1.6891 1.31 .Q - . . i
17.60 1.6998 1.26 .Q . . : .
17.70 1.7100 1.22 .0 . - . .
17.80 1.7200 1.18 .Q . . . g
17.90 1.7296 1.15 .Q & . : .
18.00 1.739%0 1.12 .Q . . . ‘
18.10 1.7472 0.86 .Q 3 . . .
18.20 1.7542 0.84 .Q . . . .
18.30 1.7610 0.81 .Q . . .
18.40 1.7677 0.79 .0 . . .
18.50 1.7741 0.77 .0 . . - .
18.60 1.7804 0.75 .Q . - . B
18.70 1.7866 0.73 Q - . . .
18.80 1.7926 0.72 Q . . . H
18.90 1.7984 0.70 Q . - . .
19.00 1.8042 0.69 0 - . . B
19.10 1.8098 0.67 Q . . . .
19.20 1.8153 0.66 Q B . G
19.30 1.8206 0.64 Q . i B
19.40 1.8259 0.63 Q B . . .
19.50 1.8311 0.62 Q . . . d
19.60 1.8362 0.81 Q . . .
19.70 1.8412 0.60 OQ . . .
19.80 1.8461 0.59 Q 4 . . %
19.%0 1.8509 0.58 Q . . .
20.00 1.8557 0.57 Q©Q . . v .
20.10 1.8603 0.56 Q . . .
20.20 1.8649 0.55 Q . . .
20.30 1.8695 0.54 Q s . . .
20.40 1.8739 0.54 0 . . 3
20.50 1.8783 0.53 Q . - .
20.60 1.8827 0.52 Q . . -
20.70 1.8869 0.51 Q a N
20.80 1.8912 0.51 Q . . .
20.90 1.8953 0.50 Q . . 3
21.00 1.8994 0.49 Q . B .
21.10 1.9035 0.4% Q . 3
21.20 1.9075 0.48 0 . B .
21.30 1.9115 0.48 Q . .
21.40 1.9154 0.47 Q . 3 -
21.50 1.9192 0.46 Q . . .
21.60 1.9231 0.46 Q v . .
21.70 1.9268 0.45 Q . . .
21.80 1.9306 0.45 Q . . .
21.90 1,9343 0.44 OQ . . s
22.00 1.9379 0.44 Q s .
22.10 1.9415 0.44 Q . . .
22.20 1.9451 0.43 Q . « H
22.30 1.9487 0.43 Q B .
22.40 1.9522 0.42 Q - i H
22.50 1.9556 0.42 Q K i H .
22.60 1.9591 0.41 0© . . i
22.70 1.9625 0.41 Q a g .
22.80 1.9658 0.41 OQ . .
22.90 1.9692 0.40 Q . ‘ W .
23.00 1.9725 0.40 Q . . 4
23.10 1.9758 0.40 Q . . .
23.20 1.9790 0.3% 0 . . .
23.30 1.9823 0.39 0 . . . .
23.40 1.9855 0.38 0 . . .
23.50 1.9886 0.38 Q - . . =
23.60 1.9918 0.38 0Q . s .
23.70 1.9949 0.28 Q - . .
23.80 1.9380 0.37 Q . . H
23.90 2.0010 0.37 Q . . .
24.00 2.0041 0.37 Q w . % .
24.10 2.0056 0.00 ©Q . B .
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FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 6.000

DEAD STORAGE (AF) = 0.00

SPECIFIED DEAD STORAGE (AF) FILLED = 0.00

ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00
INFLOW
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v __effective depth
............. l (and volume)

detention ‘ wate AVl E S R A yoavare

| basin <=-> outflow
------------- B
| | storage | basin outlet
v CEdesveeweeas
QUTFLOW

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 8

*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE QOUTFLOW *
E (FEET) (ACRE-FEET) (CFS) hild (FEET) (ACRE~FEET) (CFS) b
hd 0.000 0.000 0.000%~* 0.230 0.010 5.100*
= 0.430 0.070 5.700%*%* 0.630 0.190 6.300%
i 0.830 0.350 6.800%~* 1.030 0.550 7.300%
i) 1.230 0.760 7.800%* 1.430 0.990 8.200%

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
INTERVAL  DEPTH {s-0*DT/2} {s+0*DT/2}

NUMBER (FEET) (ACRE-FEET) {(ACRE-FEET)
1 0.00 0.00000 0.00000
2 0.23 -0.01107 0.03107
3 0.43 0.04645 0.09355
4 0.63 0.16397 0.21603
5 0.83 0.32190 0.37810
6 1.03 0.51983 0.58017
7 1.23 0.72777 0.79223
8 1.43 0.95612 1.02388

WHERE S=STORAGE (AF) ; O=OUTFLOW (AF/MIN.) ;DT=UNIT INTERVAL (MIN.)

DETENTION BASIN ROUTING RESULTS:

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE

(HRS) FILLED (AF) (CFS) DEPTH(FT) (CFS) VOLUME (AF)
0.100 0.000 0.36 0.02 0.25 0.001
0.200 0.000 0.37 0.02 0.50 0.001
0.300 0.000 0.37 0.02 0.50 0.001
0.400 0.000 0.37 0.02 0.50 0.001
0.500 0.000 0.37 0.02 0.50 0.001
0.600 0.000 0.37 0.02 0.50 0.001
0.700 0.000 0.37 0.02 0.51 0.001
0.800 0.000 0.37 0.02 0.51 0.001
0.900 0.000 0.38 Q.02 0.51 0.001
1.000 0.000 0.38 0.02 0.51 0.001
1.100 0.000 0.38 0.02 0.51 0.001
1.200 0.000 0.38 0.02 0.52 0.001
1.300 0.000 0.38 0.02 0.52 0.001
1.400 0.000 0.38 0.02 0.52 0.001
1.500 0.000 0.39 0.02 0.52 0.001
1.600 0.000 0.39 0.02 0.52 0.001
1.700 0.000 0.39 0.02 0.53 0.001
1.800 0.000 0.39 0.02 0.53 0.001
1.900 0.000 0.39 0.02 0.53 0.001
2.000 0.000 0.39 0.02 0.53 0.001
2.100 0.000 0.40 0.02 0.54 0.001
2.200 0.000 0.40 0.02 0.54 0.001
2.300 0.000 0.40 0.02 0.54 0.001
2.400 0.000 0.40 0.02 0.54 0.001
2.500 0.000 0.40 0.02 0.55 0.001
2.600 0.000 0.40 0.02 0.55 0.001
2.700 0.000 0.41 0.02 0.55 0.001
2.800 0.000 0.41 0.03 0.55 0.001
2.900 0.000 0.41 0.03 0.56 0.001
3.000 0.000 0.41 0.03 0.56 0.001
3.100 0.000 0.42 0.03 0.56 0.001
3.200 0.000 0.42 0.03 0.56 0.001
3.300 0.000 0.42 0.03 0.57 0.001
3.400 0.000 0.42 0,03 0.57 0.001
3.500 0.000 0.42 0.03 0.57 0.001
3.600 0.000 0.43 0.03 0.58 0.001
3.700 0.000 0.43 0.03 0.58 0.001
3.800 0.000 0.43 0.03 0.58 0.001
3.900 0.000 0.43 0.03 0.58 0.001
4.000 0.000 0.43 0.03 0.59 0.001
4.100 0.000 0.44 0.03 0.59 0.001
4.200 0.000 0.44 0.03 0.59 0.001
4.300 0.000 0.44 0.03 0.60 0.001
4.400 0.000 0.44 0.03 0.60 0.001
4.500 0.000 0.45 0.03 0.60 0.001
4.600 0.000 0.45 0.03 0.61 0.001
4.700 0.000 D.45 0.03 0.61 0.001
4.800 0.000 0.45 0.03 0.61 0.001
4.900 0.000 0.46 0.03 0.62 0.001
5.000 0.000 0.46 0.03 0.62 0.001
5.100 0.000 0.46 0.03 0.62 0.001
5.200 0.000 0.46 0.03 0.63 0.001
5.300 0.000 0.47 0.03 0.63 0.001
5.400 0.000 0.47 0.03 0.63 0.001
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.47
0.47
0.48
0.48
0.48
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.51
0. 51
0.52
0,52
0.52
0.53
0.53
0.53
0.54
0.54
0.55
0.55
0.56
0.56
0.56
0.57
0.57
0.58
0.58
0.59
0.59
0.60
0.60
0.61
0.61
0.62
0.62
0.863
0.64
0.64
0.65
0.65
0.686
0.67
0.68
0.68
0.69
0.70
0.71
0.71
0.72
0.73
Q.74
0.75
0.76
0.717
0.78
0.79
C.80
0.81
0.82
0.83
0.85
0.86
1.10
1:11
1.13
1.14
1.16
1.17
1,20
1.21
1.24
1.25
1.28
1.29
1.33
1.35
1.38
1.40
1.45
1.47
1.53
155
1,63
1.66
1.73
1.77
1.86
1.9k
2.01
2.07
2.20
2.28
2.46
2.586
2.80

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.0s
0.05
0.05
0.05
0.0s
0.05
0.05
0.05
0.05
0.05
0.07
Q.07
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.09
Q.09
0.09
0.089
0.10
0.10
0.10
0.11
0.11
0.11
0.12
0.12
0.13
0.13
0.14
0.15
0.16
0.17

0.64
0.64
0.65
0.65
0.865
0.66
0.66
0.67
0.67
0.67
0.68
0.68
0.69
0.69
0.70
0.70
0.71
0.71
0.72
0.72
0.73
0.73
0.74
0.74
0.75
0.75
0.76
0.77
0.77
0.78
0.79
0.79
0.80
0.81
0.81
0.82
0.83
0.83
0.84
0.85
0.86
0.87
0.87
0.88
0.89
0.90
0.91
0.92
0.93
0.924
0.95
0.96
0.97
0.98
1.00
1.01
1.02
1.03
1.05
1.06
1.07
1.09
1.11
1.12
1.14
1.18
1::32
1.49
1.51
1.54
1.56
1.58
1.61
1.63
1.66
1.69
1.72
1.75
1.78
1.81
1.85
1.89
1.93
1.98
2.03
2.08
2.16
2.23
2.30
2.38
2.46
2.55
2.66
2.77
2.90
3.04
3.21
3.40
3.63
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.001

001

.001
.001
.001

001

.007
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15.400 0.000 2.95 0.18 3.90 D.oo8
15.500 0.000 2.92 0.18 3.98 0.008
15.600 0.000 3515 0.13 4.12 0.008
15.700 0.000 3.83 0.23 4.69 0.011
15.800 0.000 4.35 0.25 5.13 0.015
15.300 0.000 6.24 0.30 5.22 0.030
16.000 0.000 8.59 0.38 5.43 0.056
16.100 0.000 26.40 0.67 5.98 0.225
16.200 0.000 5.07 0.66 6.39 0.214
16.300 0.000 3.45 0.63 6.34 0.190
1l6.400 0.000 2.72 0.58 6.23 0.161
16.500 0.000 2.67 0.53 6.08 0.133
16.600 0.000 2.386 0.49 5.94 0.103
16.700 0.000 2.14 0.43 5.79 0.073
1l6.800 0.000 1.96 0.34 5.57 0.043
16.900 0.000 1.81 0.24 5.29 0.014
17.000 0.000 1.69 0.10 3.72 0.005
17.100 0.000 1.58 0.10 2.22 0.004
17.200 0.000 1.50 0.09 2.09 0.004
17.300 0.000 1.42 0.09 1.98 0.004
17.400 0.000 1.36 0.08 1.89 0.004
17.500 0.000 1.31 0.08 1.81 0.003
17.600 0.000 1.26 0.08 1.75 0.003
17.700 0.000 1.22 0.07 1.69 0.003
17.800 0.000 1.18 0.07 1.63 0.003
17.900 0.000 1.15 0.07 1.58 0.003
18.000 0.000 1.12 0.07 1.54 0.003
18.100 0.000 0.86 0.05 1.34 0.002
18.200 0.000 0,84 0.05 1.15 0.002
18.300 0.000 0.81 0.05 1.12 0.002
18.400 0.000 0.79 0.05 1.09 0.002
18.500 0.000 0.77 0.05 1.06 0.002
18.600 0.000 0.75 0.05 1.03 0.002
18.700 0.000 0.73 0.04 1.01 0.002
18.800 0.000 0.72 0.04 0.98 0.002
18.900 0.000 0.70 0.04 0.96 0.002
19.000 0.000 0.69 0.04 0.94 0.002
15.100 0.000 0.87 0.04 0.92 0.002
19.200 0.000 0.66 0.04 0.90 0.002
19.300 0.000 0.64 0.04 0.88 0.002
19.400 0.000 0.63 0.04 0.87 0.002
19.500 0.000 0.62 0.04 0.85 0.002
19.600 0.000 0.61 0.04 0.83 0,002
19.700 0.000 0.60 0.04 0.82 0.002
19.800 0.000 0.59 0.04 0.81 0.002
19.9%00 0.000 0.58 0.04 0.79 0.002
20.000 0.000 0.57 0.03 0.78 0.002
20.100 0.000 0.56 0.03 0.77 0.001
20.200 0.000 0.55 0.03 0.76 0.001
20.300 0.000 0.54 0.03 0.74 0.001
20.400 0.000 0.54 0.03 0.73 0.001
20.500 0.000 0.53 0.03 0.72 0.001
20.600 0.000 0.52 0.03 0.71 0.001
20.700 0.000 0.51 0.03 0.70 0.001
20.800 0.000 0.51 0.03 0.69 0.001
20.900 0.000 0.50 0.03 0.68 0.001
21.000 0.000 0.49 0.03 0.67 0,001
21.100 0.000 0.49 0.03 0.67 0.001
21.200 0.000 0.48 0.03 0.66 0.001
21.300 0.000 0.48 0.03 0.65 0.001
21.400 0.000 0.47 0.03 0.64 0.001
21.500 0.000 0,45 0D.03 0.63 0.001
21.600 0.000 0.46 0.03 0.63 0.001
21.700 0.000 0.45 0.03 0.62 0.001
21.800 0.000 0.45 0.03 0.61 0.001
21.900 0.000 0.44 0.03 0.61 0.001
22.000 0.000 0.44 0.03 0.60 0.001
22.100 0.000 0.44 0.03 0.59 0.001
22.200 0.000 0.43 0.03 0.5% 0.001
22.300 0.000 0.43 0.03 0.58 0.001
22.400 0.000 0.42 0.03 0.58 0.001
22.500 0.000 0.42 0.03 0.57 0.001
22.600 0.000 0.41 0.03 0.56 0.001
22.700 0.000 0.41 0.03 0.56 0.001
22.800 0.000 0.41 0.02 0.55 0.001
22.900 0.000 0.40 0.02 0.55 0,001
23.000 0.000 0.40 0.02 0.54 0.001
23.100 0.000 0.40 0.02 0.54 0.001
23.200 0.000 0.39 0.02 0.53 0.001
23.300 0.000 0.39 0.02 0.53 0.001
23.400 0.000 0.38 0.02 0.52 0.001
23.500 0.000 0.38 0.02 0.52 0.001
23.600 0.000 0.38 0.02 0.52 0.001
23.700 0.000 0.38 0.02 0.51 0.001
23.800 0.000 0.37 0.02 0.51 0.001
23.900 0.000 0.37 0.02 0.50 0.001
24.000 0.000 0.37 0.02 0.50 0.001
24.100 0.000 0.00 0.00 0.25 0.000
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ECKOFF STREET
PONDING AT SOUTHERLY TRUCK YARD BUILDING 2

Elevation Depth Area Volume 2 Volume 2 Volume Q (discharge)
(feet) (sq. ft.) (cf) (c.f.) (ac-ft) (cfs)

155.63 0.00 0

155 185 0.00
155.80 0.17 1824

928 1,083 0.02 5.50
156.00 0.37 7456

905 1,988 0.05 5.80
156.10 0.47 10650

1137 3,126 0.07 6.10
156.20 0.57 12100
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-99 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/99 License ID 1435

Analysis prepared by:
THIENES ENGINEERING
16800 VALLEY VIEW AVENUE

LA MIRADA CA 350638
PH: (714) 521-4811 FAX: (714) 521-4173

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 2.05
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.040
LOW LOSS FRACTION = 0.118

TIME OF CONCENTRATION(MIN.) = 9.90

RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR SMALL AREA PEAK Q
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 100
5-MINUTE POINT RAINFALL VALUE(INCHES) = 0
30-MINUTE POINT RAINFALL VALUE(INCHES) = 1.
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.45
3-HOUR POINT RAINFALL VALUE({INCHES) = 2
6 -HOUR POINT RAINFALL VALUE (INCHES) = 3
24-HOUR POINT RAINFALL VALUE (INCHES) = 5

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 0.78
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 0.18

*****tk*t******it***i**************************************i*****t*****it***
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HQURS) (AF) (CFS)

0.16 0.0010 0.14 Q % 5 i

0.33 0.0029 0.14 Q . .

0.49 0.0049 0.14 Q v y

0.66 0.0068 0.15 Q 4 ,

0.82 0.0088 0.15 Q s .

0.99 0.0108 0.15 Q i 4 " .

1.15 0.0128 0.15 Q . "

1.32 0.0149 0.15 Q " " .
1.48 0.0169 0.15 Q :

1.65 0.0190 0.15 Q .

1.81 0.0210 0.15 © .

1.98 0.0231 0.15 Q .

2.14 0.0252 0.15 Q F E
2.31 0.0273 0.16 ©Q .

2.47 0.0295 0.16 0Q E

2.64 0.0316 0.16 Q E

2.80 0.0338 0.16 Q 5 a X

2.97 0.0360 0.16 Q x ¥ i

3.13 0.0382 0.16 © - i 2 .

3.30 0.0404 0.16 Q % . .

3.46 0.0426 0.16 Q . . . .

3.63 0.0449 0.17 Q . . .

3.79 0.0471 0.17 0 . . . .

3.96 0.0494 0.17 Q . . . .

4.12 0.0517 0.17 Q . . p s

4.29 0.0541 0.17 Q . p g
4.45 0.0564 0.17 Q . : d
4.62 D.0588 0.17 Q 3 . 3 2
4.78 0.0612 0.18 Q P i 7 3
4.95 0.0636 0.18 Q i 2 4 i

5.11 0.0660 0.18 Q :

5.28 0.0685 0.18 Q i .

5.44 0.0710 0.18 Q

5.61 0.0735 0.19 Q " .

5.77 0.0760 0.19 Q

5.94 0.0786 0.19 Q v

6.10 0.0812 0.19 Q v

6.27 0.0838 0.19 0 % . .

6.43 0.0864 0.19 0Q . . .

6.60 0.0891 0.20 Q . i

6.76 0.0918 0.20 Q .

6.93 0.0945 0.20 Q . .

7.09 0.0972 0.20 Q i y i i

7.26 0.1000 0.21 Q i : 2 i
7.42 0.1029 0.21 Q i 2 i i

7.59 0.1057 0.21 Q i i i i

7.75 0.1086 0.21 © ; f ; s

7.92 0.1115 0.22 ©Q " i s

B.08 0.1145 0.22 Q 4 ¥ ’

B.24 0.1175 0.22 Q , i 5 "

8.41 0.1205 0.22 Q ¥ 4 ' .

8.57 0.1236 0.23 Q . . .

B8.74 0.1267 0.23 Q . . . 1

8.90 0.1299 0.23 Q . 1 3

9.07 0.1331 0.24 Q . i ;

9.24 0.1364 0.24 Q . 3 f

9.40 0.1397 0.24 0Q : i i

9.57 0.1431 0.25 Q 3 i
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9.73 0.1465 0.25 .Q . .
9.90 0.1499 0.26 .0 . v . :
10.06 0.1535 0.26 .Q . : .
10.23 0.1571 0.27 .0 . . & p
10.39 0.1607 0.27 .Q . ’ d
10.55 0.1644 0.28 .Q : H z =
10.72 0.1682 0.28 .Q i 4 i
10.89 0.1721 0.29 .Q i : %

11.05 0.1760 0.29 .Q " ¥ ¥
11.22 0.1800 0.30 .Q g , .
11.38 0.1841 0.30 .Q 5 . X "
11.55 0.1883 0.31 .Q \ .
11.71 0.1926 0.32 .0 y . .
11.88 0.1970 0.33 .0 ’ + . .
12.04 0.2015 0.33 .0 . " . .
12.20 0.2067 0.43 .0 v . . .
12.37 0.2127 0.44 .0 . . .
12.54 0.2187 0.45 .Q . p

12.70 0.2250 0.46 .Q 0 » .
12.87 0.2313 0.48 .0 x . . x
13.03 0.2379 0.49 .Q . . . i
13.20 0.2446 0.50 . Q . 5
13.36 0.2516 0.51 . Q Z i = r
13.52 0.2588 0.54 . Q % @ ‘
13.69 0.2662 0.55 . Q i ; 2

13.85 0.2739 0.58 . Q 4 y . i
14.02 0.2820 0.60 . Q v 3 5 &
14.18 0.2904 0.66 . Q ¥ @ . .
14.35 0.2993 0.67 . Q & .

14.52 0.3088 0.72 . Q ¥ x .
14.68 0.3188 0.75 . Q . .

14.85 0.3295 0.82 . Q . " .
15.01 0.3410 0.87 . Q . . :
15.18 0.3536 0.%8 . O - . .

15.34 0.3674 1.05 . Q . i g
15.51 0.3820 1.09 . o] . 3
15.67 0.3979 1.24 Q - . .

15.84 0.4187 1.80 . o . : .
16.00 0.4478 2.48 . Q. .

16.17 0.5173 7.70 . s A Q i
16.33 0.5797 1.45 o}

16.50 0.5973 1.13 Q Z F

16.66 0.6112 0.92 .

16.83 0.6228 0.78 Q i . "
16.99 0.6329 0.69 Q ,

17.16 0.6418 0.62 Q .

17.32 0.6499 0.57 Q .

17.48 0.6573 0.53 . Q .
17.65 0.6643 0.49 .Q

17.82 0.6708 0.47 .Q .

17.98 0.6770 0.45 .Q .
18.14 0.6826 0.37 .Q

18.31 0.6873 0.32 .Q .

18.48 0.6916 0.31 .Q

18.64 0.6957 0.29 .Q . i i
18.81 0.6997 0.28 .Q d i

18.97 0.7035 0.27 .Q x

19.14 0.7071 0.26 .Q 3 5 "
19.30 0.7106 0.25 .Q 2 5 Y

19.47 0.7141 0.25 Q o .

19.63 0.7174 0.24 0Q « "

19.80 0.7206 0.23 Q . v

19.96 0.7237 0.23 Q . . . .
20.13 0.7267 0.22 Q 4 . .

20.29 0.7297 0.21 Q . . .

20.45 0.7326 0.21 Q . . : .
20.62 0.7354 0.20 Q . : ]

20.78 0.7382 0.20 Q . . i

20.95 0.7409 0.20 Q . % 5 2
21.11 0.7435 0.19 Q . 5 i
21.28 0.7461 0.19 0 i . 3 i
21.44 0.7486 0.18 © . . 5 i
21.61 0.7511 0.18 Q i & i 5
21.77 0.7536 0.18 Q . . .

21.94 0.7559 0.17 Q 3 ‘ . "
22.10 0.7583 0.17 Q . . . .
22.27 0.7606 0.17 0Q ¥ " .
22.43 0.7629 0.17 ©Q 3 . .
22.60 0.7651 0.16 Q ¥ . . .
22.77 0.7673 0.16 ©Q . . . .
22.93 0.7695 0.16 Q . . . 1
23.09 0.7716 0.16 Q . - ;
23.26 0.7737 0.15 Q . . .
23.42 0.7758 0.15 Q : i
23.59 0.7778 0.15 Q : i i
23.75 0.7798 0.15 Q H i
23.92 0.7818 0.14 Q 2 i H
24.08 0.7838 0.14 Q i i
24.25 0.7847 0.00 Q i 3 v

FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 9.900
DEAD STORAGE (AF) = 0.00

Page 2



SPECIFIED DEAD STORAGE (AF) FILLED = 0.00

ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00
INFLOW
|
v _effective depth
------------- | (and volume)
| |
| detention Y | T
| Dbasin |<--> outflow
| N
............. \
| storage basin outlet
v -----------
OUTFLOW

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 4

*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW *
L1 (FEET) (ACRE-FEET) (CFS) it (FEET) (ACRE-FEET) (CFS) *
E 0.000 0.000 0.000%** 0.370 0.020 5.500%*
L 0.470 0.050 5.800** 0.570 0.070 6.100%

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
INTERVAL DEPTH {s-0*DT/2} {s+o*DT/2}
NUMBER  (FEET) (ACRE-FEET) (ACRE-FEET)

1 0.00 0.00000 0.00000
2 0.37 -0.01750 0.05750
3 0.47 0.01045 0.08955
4 0.57 0.02841 0.11159

WHERE S=STORAGE (AF) ; 0=OUTFLOW (AF/MIN.) ;DT=UNIT INTERVAL (MIN.)

DETENTION BASIN ROUTING RESULTS:

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE

(HRS) FILLED (AF) (CFS) DEPTH(FT) (CFS) VOLUME (AF)
0.160 0.000 0.14 0.01 0.09 0.001
0.325 0.000 0.14 0.01 0.19 0.001
0.490 0.000 0.14 0.01 0.19 0.001
0.655 0.000 0.15 G.01 0.19 0.001
0.820 0.000 0.15 0.01 0.19 0.001
0.985 0,000 0.15 0.01 0.19 0.001
1.150 0.000 0.15 0.01 0.19 0.001
1.315 0.000 0.15 0.01 0.13 0.001
1.480 0.000 0.15 0.01 0.20 0.001
1.645 0.000 0.15 0.01 0.20 0.001
1.810 0.000 0.15 0.01 0.20 0.001
1.975 0.000 0.15 0.01 0.20 0.001
2.140 0.000 0.15 0.01 0.20 0.001
2.305 0.000 0.16 G.01 0.20 0.001
2.470 0.000 0.1l6 0.01 0.20 0.001
2.635 0.000 0.1l6 0.01 0.21 0.001
2.800 0.000 0.1l6 0.01 0.21 0.001
2.965 0.000 0.16 0.01 0.21 0.001
3.130 0.000 0.16 0.01 0.21 0.001
3.295 0.000 0.16 0.01 0.21 0.001
3.460 0.000 0.1ls 0.01 0.21 0.001
3.625 0.000 0.17 0.01 0.22 0.001
3.730 0.000 0.17 0.01 0.22 0.001
3.955 0.000 0.17 0.01 0.22 0.001
4.120 0.000 0.17 0.01 0.22 0.001
4.285 0.000 0.17 0.02 0.22 0.001
4.450 0.000 0.17 0.02 0.22 0.001
4.615 0.000 0.17 0.02 0.23 0.001
4.780 0.000 0.18 0.02 0.23 0.001
4.945 0.000 0.18 0.02 0.23 0.001
5.110 0.000 0.18 0.02 0.23 0.001
5.275 0.000 0.18 0.02 0.24 0.001
5.440 0.000 0.18 0.02 0.24 0.001
5.605 0.000 0.19 0.02 0.24 0.001
5.770 0.000 0.18 0.02 0.24 0.001
5.935 0.000 0.19 0.02 0.24 0.001
6.100 0.000 0.19 0.02 0.25 0.001
6.265 0.000 0.19 0.02 0.25 0.001
6.430 0.000 0.19 0.02 0.25 0.001
6.595 0.000 0.20 0.02 0.26 0.001
6.760 0.000 0.20 0.02 0.26 0.001
6.925 0.000 0.20 0.02 0.26 0.001
7.090 0.000 0.20 0.02 0.26 0.001
7.255 0.000 0.21 0.02 0.27 0.001
7.420 0.000 0.21 0.02 0.27 0.001
7.585 0.000 0.21 0.02 0.27 0.001
7.750 0.000 0.21 0.02 0.28 0.001
7.915 0.000 0.22 0.02 0.28 0.001
8.080 0.000 0.22 0.02 0.28 0.001
8.245 0.000 0.22 0.02 0.29 0.001
8.410 0.000 0.22 0.02 0.29 0.001
8.575 0.000 0.23 0.02 0.29 0.001
8.740 0.000 0.23 0.02 0.30 0.001
8.905 0.000 0.23 0.02 0.30 0.001
9.070 0.000 0.24 0.02 0.31 0.001
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9.235 0.000 0.24 0.02 0.31 0.001
9.400 0.000 0.24 0.02 0.32 0.001
9.565 0.000 0.25 0.02 0.32 0.001
9.730 0.000 0.25 0.02 0.33 0.001
9.895 0.000 0.26 0.02 0.33 0.001
10.060 0.000 0.26 0.02 0.34 0.001
10.225 0.000 0.27 0.02 0.34 0.001
10.390 0.000 0.27 0.02 0.35 0.001
10.555 0.000 0.28 0.02 0.36 0.001
10.720 0.000 0.28 0.02 0.36 0.001
10.885 0.000 0.29 0.03 0.37 0.001
11.050 0.000 0.29 0.03 0.38 0.001
11.215 0.000 0.30 0.03 0.38 0.001
11.380 0.000 0.30 0.03 0.39 0.001
11.545 0.000 0.31 0.03 0.40 0.001
11.710 0.000 0.32 0.03 0.41 0.002
11.875 0.000 0.33 0.03 0.42 0.002
12.040 0.000 0.33 0.03 0.43 0.002
12.205 0.000 0.43 0.04 0.50 0.002
12.370 0.000 0.44 0.04 0.57 0.002
12.535 0.000 0.45 0.04 0.58 0.002
12.700 0.000 0.46 0.04 0.59 0.002
12.865 0.000 0.48 0.04 0.61 0.002
13.030 0.000 0.49 0.04 0.63 0.002
13.195 0.00G0 0.50 0.04 0.65 0.002
13.360 0.000 0.51 0.05 0.66 0.002
13.525 0.000 0.54 0.05 0.69 0.003
13.690 0.000 0.55 0.05 0.71 0.003
13.855 0.000 0.58 0.05 0.74 0.003
14.020 0.000 0.60 0.05 0.77 0.003
14.185 0.000 0.64 0.06 0.81 0.003
14.350 0.000 0.67 0.06 0.85 0.003
14.515 0.000 0.72 0.06 0.90 0.003
14.680 0.000 0.75 0.07 0.96 0.004
14.845 0.000 0.82 Q.07 1.02 0.004
15.010 0.000 0.87 0.08 1.10 0.004
15.175 0.000 0.98 0.09 1.20 0.005
15.340 0.000 1.05 0.09 1.32 0.005
15.505 0.000 1.08 0.10 1.40 0.005
15.670 0.000 1.24 0.11 1.52 0.006
15.835 0.000 1.80 0.16 1.98 0.009
16.000 0.000 2.48 0.22 2.79 0.012
16.165 0.000 7.70 0.54 4.62 0.064
16.330 0.000 1.45 0.28 5.05 0.015
16.495 0.000 1.13 0.10 2.79 0.005
16.660 0.000 0.92 0.08 1.33 0.004
16.825 0.000 0.78 0.07 1.11 0.004
16.990 0.000 0.69 0.06 0.96 0.003
17.155 0.000 0.62 0.05 0.85 0.003
17.320 0.000 0.57 0.05 0.77 0.003
17.485 0.000 0.53 0.05 0.71 0.002
17.650 0.000 0.48 0.04 0.67 0.002
17.815 0.000 0.47 0.04 0.63 0.002
17.980 0.000 0.45 0.04 0.60 0.002
18.145 0.000 0.37 0.03 0.53 0.002
18.310 0.000 0.32 0.03 0.45 0.002
18.475 0.000 0.31 0.03 0.41 0.001
18.640 0.000 0.29 0.03 0.39 0.001
18.805 0.000 0.28 0.02 0.38 0.001
18.970 0.000 0.27 0.02 0.36 0.001
19.135 0.000 0.26 0.02 0.35 0.001
19.300 0.000 0.25 0.02 0.34 0.001
19.465 0.000 0.25 0.02 0.33 0.001
19.630 0.000 0.24 0.02 0.32 0.001
19.795 0.000 0.23 0.02 0.31 0.001
19.960 0.000 0.23 0.02 0.30 0.001
20.125 0.000 0.22 0.02 0.29 0.001
20.290 0.000 0.21 0.02 0.28 0.001
20.455 0.000 0.21 0.02 0.28 0.001
20.620 0.000 0.20 0.02 0.27 0.001
20.785 0.000 0.20 0.02 0.26 0.001
20.950 0.000 0.20 0.02 0.26 0.001
21.115 0.000 0.19 0.02 0.25 0.001
21.280 0.000 0.1% 0.02 0.25 0.001
21.445 0.000 0.18 0.02 0.24 0.001
21.610 0.000 0.18 0.02 0.24 0.001
21.775 0.000 0.18 0.02 0.23 0.001
21.940 0.000 0.17 0.02 0.23 0.001
22.105 0.000 0.17 0.01 0.22 0.001
22.270 0.000 0.17 0.01 0.22 0.001
22.435 0.000 0.17 0.01 0.22 0.001
22.600 0.000 0.16 0.01 0.21 0.001
22.765 0.000 0.16 0.01 0.21 0.001
22.930 0.000 0.16 0.01 0.21 0.001
23.095 0.000 0.16 0.01 0.20 0.001
23.260 0.000 0.15 0.01 0.20 0.001
23.425 0.000 0.15 0.01 0.20 0.001
23.590 0.000 0.15 0.01 0.20 0.001
23.755 0.000 0.15 0.01 0.19 0.001
23.920 0.000 0.14 0.01 0.19 0.001
24.085 0.000 0.14 0.01 0.19 0.001
24.250 0.000 0.00 0.00 0.09 0.000
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HYDROLOGY MAPS
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