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INTRODUCTION

A: PROJECT LOCATION

The project site is located north of Jurupa Avenue between Juniper Avenue and Cypress
Avenue in the City of Fontana, California. Please see next page for vicinity map.

B: STUDY PURPOSE

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

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

Brian Weil
Eduardo Toledanes
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INTRODUCTION

A: PROJECT LOCATION

The project site is located north of Jurupa Avenue between Juniper Avenue and Cypress
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peak flow rates from the project site.
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Reinhard Stenzel
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DISCUSSION

The project site encompasses approximately 47.50 acres. Proposed improvements to the
site include construction of three commercial type building with an area of approximately
454,020 square feet for Building 3, 363,380 square feet for Building 4 (with a future
expansion of 94,100 square feet) and 212,420 square feet for Building 5. A proposed storm
drain system onsite to convey runoff to an existing storm drain line downstream at Jurupa
Avenue and Cypress Avenue. Landscape areas will be fronting Jurupa Avenue, Juniper
Avenue and Cypress Avenue. The remainder of the site will be paved vehicle parking areas.

Existing Facilities

There is an existing City of Fontana Public Works off-site storm drain line (14’x9’
R.C.B.C. per Tract no. 13332 South Park) at Jurupa Avenue adjacent to the southerly
portion of the site. There is another 48” RCP storm drain system (Per City of Fontana
Public Works Tract no. 16678-1, -2, -3 and 16678) at Cypress Avenue that drains south to
the existing 14’x9” R.C.B.C. at Jurupa Avenue.

Per City of Fontana Master Storm Drain Plan, the proposed site is tabled to the existing
14’x 9° R.C.B.C. at Jurupa Avenue. Runoff from the project site at proposed condition will
be limited to existing conditions, such that there will be no adverse effects on the existing
facilities downstream.

Existing Conditions

The project site is currently a residential area to the north with an open space backyard.
The southerly portion of the site is developed with single family residential houses with
large yards that appears to be used for commercial purposes.

The southerly portion of the site (Nodes 100-101, 9.80 acres) surface drains southeasterly
to Jurupa Avenue and conveyed to an existing curb opening catch basin north of Jurupa
Avenue The existing condition 100-year peak flow rate from this area is approximately
21.5 cfs.

Runoff from the northerly half of the site (Nodes 200-212, 36.85 acres) surface drains
southwesterly to Cypress Avenue and conveyed southerly to an existing curb opening catch
basin at the intersection of Cypress Avenue and Jurupa Avenue. The existing condition
100-year peak flow rate for the north half of the site is approximately 65.6 cfs.

The remaining easterly portion of the site (nodes 300-311, 0.85 acres) will drain to an
existing storm drain system at Juniper Avenue. The existing condition 100-year peak flow
rate from this location is approximately 2.4 cfs. (1.6 cfs. + 0.8 cfs.).



Please see Appendix “B” for existing condition hydrology calculations and Appendix “D”
for existing condition hydrology map.

Proposed Condition

Drainage pattern at proposed condition will maintain its drainage pattern at existing
condition. Runoff from Building 3 (Nodes 300-313, 18.70 acres) will drain to catch basins
and conveyed westerly via a proposed onsite storm drain system and ultimately discharged
to an existing 48” RCP storm drain line at Cypress Avenue. The 100-year peak flow rate
for Building 3 is approximately 49.9 cfs undetained. Runoff from Building 4 (Nodes 200-
214 18.95 acres) will drain to catch basins and conveyed westerly via a proposed onsite
storm drain system and ultimately discharged to an existing 48” RCP storm drain line at
Cypress Avenue. The 100-year peak flow rate for Building 4 is approximately 55.0 cfs
undetained. The combined 100 year peak flow rate from Building 3 and 4 is 104.9 cfs
which is higher than the existing condition 65.6 cfs.

Runoff from Building 3 (Nodes 300-315, 18.35 acres) and Building 4 (Node 200-215,
18.35 acres) will drain to catch basins and conveyed westerly via a proposed onsite storm
drain system and ultimately discharged to an existing 48” RCP storm drain line at Cypress
Avenue. The 100-year peak flow rate for Building 3 and Building 4 are approximately
99.1 cfs undetained (48.8 cfs + 50.3 cfs) which is higher than the existing condition 65.6
cfs.

Runoff from Building 5 (Nodes 110-123, 9.85 acres) will drain to catch basin and conveyed
southerly via a proposed onsite storm drain system and ultimately discharged to an existing
14°'Wx9’H RCB in Jurupa Avenue. The 100-year peak flow rate for Building 5 is
approximately 34.1 cfs which is higher than the existing condition 21.5 cfs.

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

Detention

In order to limit flows from the site to existing condition, onsite detention will be required.
Detention is proposed in the truck yard areas. The onsite storm drain systems will be sized
at the final design to limit runoff to the desired amount at the individual storage areas. The
remaining volume will be temporarily stored in the surface of the truck yards.

Runoff at the truck yard for Building 3 will be limited to discharge an approximate peak
flow of 16.9 cfs. This will require the storage volume in the truck yard to be approximately
0.40 ac-ft, with a depth of 2 feet.



Runoff at the truck yard for Building 4 will be limited to discharge an approximate peak
flow of 11.7 cfs. This will require the storage volume in the truck yard to be approximately
0.67 ac-ft, with a depth of 1.6 feet.

Runoff at the truck yard for Building 5 will be limited to discharge an approximate peak
flow of 9.0 cfs. This will require the storage volume in the truck yard to be approximately
0.72 ac-ft, with a depth of 1 foot.

Therefore, the new improvements to the project site at proposed condition will not have an
adverse effect to the existing facilities downstream.

See Appendix “C” for detention calculations.

Water Quality

Runoff from Buildings 3, 4 and 5 will drain to proposed catch basins and conveyed to
proposed underground chambers located at the truck yard via proposed onsite storm drain
system. Here, initial runoff from the project site will drain to proposed CDS unit for water
quality purposes and conveyed to underground chambers for infiltration. Runoff volume
that exceeds water quality volume will be conveyed back to the main onsite storm drain
line and ultimately discharged to an existing storm drain facilities downstream.

Methodology

Hydrology calculations were computed using the San Bernardino County Rational Method
Program by AES software. The soil type is “B” per San Bernardino County Hydrology
Manual. See Appendix “A” for pertinent reference materials. The San Bernardino County
Flood Routing Analysis (also by AES software) was used for detention calculations.
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UTILITY NZTIFICATIONS

POWER

SOUTHERN CALIFONIA EDISON CO.
300 N. PEPPER AVENUE

P.O. BOX 288

RIALTO, CA 92376

(714) 820-5148

GAS

SOUTHERN CALIFORNIA GAS CO.
570 W. POURTH STREET

P.O. BOX 6226

SAH BERNARDINO, CA 92417
{714) 894-9411

WATER

WEST SAN BERNARDINO COUNTY
WATER DISTRICT
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RIALTO, CA 92376

{714) 875-1804 .

TELERHONE
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ANAHEIN, CTA 92007

(714) 999-5449

SEWER

CITY OF PONTANA
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FONTANA, CA 92335
(714) 823-3411
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THE CONSTRUCTION OF ALL PUBLIC IMPROVEMENTS SHALL CONFORM T0 THESE PLANS AND TO THE
REQUREMENTS OF THE CITY STANDARD SPECFICATION, PUBLIC WORKS DEPARTMENT, CITY OF
FONTANA, AND STANOARD SPECIFICATIONS FOR THE PUBLIC WORKS CONSTRULTION [GREEN BOOK),
CONSTRUCTION PERMITS SHALL BE OBTAINED FROM FONTANA ENGINEERING DIVISION PRICR TO START
OF ANY WORK WITHIN THE CITY LIMITS, CONTACT MR. CARLDS NAVARO, AT LEAST 48 HOURS IN
ADVANCE AT (909) 350-6632. PERMITS FROM SAN BERNARDING COUNTY TRANSPORTATION
DEPARTMENT SHALL ALSO BE OBTAINED FOR WORK WITHIN ITS JURISDICTION,

STATIONING REFERS TO THE CENTERLINES OF STORM DRAINS EXCEPT WHERE
OTHERWISE NQTED.

ALL EXPOSED CONCRETE SURFACES SHALL COMFORM IN GRADE, COLOR AND FINISH
TQ ALL ADRJOINING CURBS AND SIDEWALKS.

NO CONCRETE SHALL BFE PLACED UNTIL THE FORMS AND REINFORCING STEEL HAS
BEEN PLACED, INSPECTED AND APPROVED.

ALL ‘UNDERGROUND WORK SHALL BE COMPLETED PRIOR TO PAVING OF STREETS.

EXISTING UNDERGROUND UTILITIES ARE AS PER AVAILADLE RECORDS. THE
CONTRACTOR SIALL BE RESPONSIBLE FOR VERIFYING THE ACTUAL LOCATIQN AND
ELEVATION IN TIUE FIBLD.

THE WALLS AND FACES OF ALL EXCAVATIONS GREATHR TUAN FIVE (5) FCET IN
DEPTII SHALL DI EFFECTIVELY GUARDED DY A SHORING SYSTEM, SCLOPING OF TIIE
GROUND OR OTIBR EQUIVALENT MEANS. ‘TRENCIES LESS THAN FIVE (5) FEBT IN
DEPTH SHALL ALSO BE GUARDED WHEN EXAMINATION INDICATES IIAZARDOUS
GROUNL MOVEMENT MAY BE BXPECTED.

'
THE CONTRACTOR({S) SHALL ALSO ODTAIN A PERMIT TO PERFORM EXCAVATION OR
TRENCH WIORK AS DESCRIBED IN NOTE 6 ADOVE FROM CAL/OSHA, P

ALL MANHOLES SHALL DE CONSTRUCTED 6" DELOW PAVEMENT GRADE AND DROUGHT
TO FINISH GRADE BY THE PAVING CONTRACTOR AFTER PAVEMENT IS IN PLACE.

IMMEDIATELY FOLLOWING REMOVAL OF EXISTING PAVEMENT OR DIKE OR CURB
AND/QR GUITER TUE CONTRACTOR SHALL DILIGENTLY PURSUE THAT PORTION OF
WORK TO COMPLETION.

ALL C.M.P. INSTALLATION AND CONNECTIONS SHALL BE MADE PER
MANUFACTURER'S SUGGESTED METHOD UNLES5S OTHERWISE SPECIFIED ON THE
PLANS .

LF DURING CONSTRUCTION, GROUND WATER IS ENCOUNTERED, A SYSTEM APPROVED
BY THE CITY ENGINEER SHALL BE INSTALLED TO DEWATER SATD AREA AT THE
DIRECTTION OF THE SOILS GBNGINEER.

NO TRENCH BACKFILL SHALL TAKE PLACE WITHOUT I’RIOR)EPROVAL OF THE
CITY'S INSPECTOR.

ALL EXPOSED METAL SURFACES SHALL NE GALVANIZED IN ACCORDANCE WITH THE
CITY STANDARD SPECIFICATION.

AS BUILT PLANS SHALL DR PROVIDED TO THE CITY BY THE CONTRACTOR.

THE FPE 15 7O 85 MANIFACTIRED Wit ADDTIOWAL CONCREFE TWICKwESS
CIER. THE MVERT RENFARCEMENT AS SFAECHFIED oW THES= PEANE,

THE CONSTRUCTOR SHALL NOT DISTURE EXISTING SURVEY MONUMENTS OR DENCHMARKS HOTED ON
THE PLANS OR FOUND QURING CONSTRUCTION WITHOUT PRIOR NOTIFICATION TO THE CIViL ENGINEER,
REMOVAL AND REPLACEMENT SHALLBE DONE 8Y A REGISTERED CVIL ENGINEER OR LICENSED LAND
SURVEYOR. SURVEY MONUMENTS WHICH WILL BE DESTROYED AS A RESULT OF THIS CONSTRUCTION
SHALL BE REPLACED, CONTRACTOR SHALL ROTIFY REGISTEN CIVIL ENGINEER OR LICENSY,
SURVEYOR ONE WEEK PRIOR TO CONSTRUCTION SO THAT TIES TO MONUMENTS CAN BE EST/. JLISHED
FOR LATER REPLACEMENT OF SAID MONUMENTS BY SAID REGISTED CIVIL ENGIEER OR L. tNSE|
LAND SURVEYOR,

VATE ENGINEERS NOTICE TO CONTRACTOR

ALl UHDERGROUND UTILUTISS OR STRUCTURES REPORTED DY THE OWHER OR
OTHERS, AND THOSH SHOWM ON THE RECORDS REXANINRD ARE SUCWH WITI
THETR APPUOXTHATE LOCATION AND BXTENT.

[T SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THE
NATURE OF EXISTING GROUND AND/OR THE FIMISHED GRADE IN THE
VICINITY 01 TG PROPOSED CONSTRUCTEON AREA IMMEDIATELY PRIOR TO

CONSTRUCT ION . j

THE CONTRACTOR [5 REQUIRED TO TAKE DUC PRECAUTIONARY MEASURES TO
UROTECT THE UPILITLES OR STHUCTURES FOUND AT THE SITE., IT SHALL
BE T CONTRACTOR'S RESPONSIBLUTY 70 NOTIFY THE OWNERS OF THE
UTELITIES OR STRYCTURES COGNCERNED DXFORE STARTING WORK.

THE CONTHACTOR SUALL UNCOVER ALL UTILETINS THAT WE MAY BE
JOIHING, CROSSING OR PARALLELING PRIOR TO ANY CONSTRUCTION TO
VERIFY DOTH IORIYONTAL AHD VERTICAL TOCATIONS, AHY CONFLICT OR
DISCREPANCY SHALL BE DROUGIFT TO TUE ENGIHEER'S ATTENTION PRIOR TO
CONSTRUCTION, OTHERWLH L ‘THE CONTRACTOR ACCEPTS FULL
HESPORSTRILITY FOR ANY COLTS OF RELOCASION OR ADDLTIONAL COSTS OF
CONSTRUCTION.
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CONSTRUCTION NOTES FOR STORM DRAIN IMPROVEMENT PLANS

1. ALL WORK SHALL BE IN ACCORDANCE WITH THESE PLANS, THE CITY OF FONTANA STANDARD PLANS, THE
CONTRACT PROVISIONS AND THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS COMSTRUCTION ("GREEN
BO%;). ALL REFERENCE SPECIFICATIONS AND STANDARDS SHALL BE THE LATEST EDITION UNLESS OTHERWISE
NOTED.

2, WHEN A TECHNICAL CONFLICT iS FOUND TO EXIST IN THE CONTRACT DOCUMENTS THAT CANNOT BE RESOLVED
BY REFERENCE TO PRECEDENCE PROVISIONS IN THE "GREEN BOOK", THE CONTRACTOR SHALL IMMEDIATELY
REPQRT TO THE CITY ENGINEER FOR RESOLUTION.

3. ALL MATERIALS AND METHODS ARE SUBJECT TO THE APPROVAL OF THE CITY ENGINEER.

4. ADVANCE CONSTRUCTION SIGNING INDICATION DURATION OF PROJECT SHALL BE IN PLACE ONE WEEK PRIOR TO
IMPLEMENTING DETOURS,

S.  CONSTRUCTION PERMITS SHALL BE-OBTAINED FROM THE CITY OF FONTANA COMMUNITY DEVELOPMENT
DEPARTMENT, ENGINEERING DIVISION PRIOR TO THE START OF ANY WORK, INSPECTION COORDINATION SHALL BE
REQUIRED. AT LEAST TWO WORKING DAYS PRIDR TO THE START OF ANY WORK IN PUBLIC RIGHT OF WAY WITHIN
THE QITY LINITS. CALL 909-350-7610.

6. THE CONTRACTOR SHALL COMFORM TO ALL TRAFFIC CONTROL POLICIES, METHOOS AND PROCEDURES DESCRIBED
IN THE STATE OF CALIFORNIA MANUAL OF TRAFFIC COMTROLS, LATEST NON~METRIC EDITION UNLESS .
OTHERWISE DIRECTED BY THE CITY TRAFFIC ENGINEER.

7. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO MAINTAIN BARRICADES, DELINEATORS OR OTHER
*  TRAFFIC CONTROL DEVICES AT ALL TIMES.

8. THE CONTRACTOR SHALL OBTAIN A PERMIT TO PERFORM EXCAVATION OR TRENCH WORK FOR TRENCHES 5
FEET OR GREATER N DEPTH FROM THE CALIFORMIA STATE DIVISION OfF INDUSTRIAL SAFETY.

9. THE WALLS AND FACES OF ALL EXCAVATIONS GREATER THAN FIVE (5) FEET IN DEPTH SHALL BE GUARDED BY
SHORING, SLOPING OF THE GROUND OR OTHER APPROVED MEANS OF PURSUANT TO THE REQUIREMENTS OF
THE DIVISION OF INDUSTRIAL SAFETY OF THE STATE OF CALUFORNIA. TRENCHES LESS THAN FIVE (S) FEET
SHALL ALSO BE GUARDED WHEN THE POTENTIAL EXISTS FOR GROUND MOVEMENT.

NO MATERIAL OR EQUIPMENT SHALL BE STORED IN THE PUBLIC RIGHT OF WAY WITHOUT OBTAINING A
SEPARATE PERMIT FOR THAT PURPOSE.

1. THE LOCATIONS OF UTILIMES SHOWN HAVE BEEN DETERMINED FROM AVAILABLE INFORMATION, HOWEVER, IT
SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO DETERMINE, IN THE FIELD, THE TRUE LOCATION AND
ELEVATION OF ANY EXISTING UTILITIES, AND TO EXERCISE PROPER PRECAUTION TD AVOID DAMAGE THERETO.
'IHE&?IE‘RACTDR SHALL CONTACT UNDERGROUND SERWICE ALERT AT 1-B00-227-2600 TWO WORKING DAYS
BEF! XCAVATION.

THE CONTRACTOR SHALL COORDINATE CONSTRUCTION WATH ALL UTILITY COMPANIES INCLUDING, BUT NOT
LIMITED 7O, GAS, TELEPHONE, ELECTRIC, CABLE TELEVISION, LAMDSCAPING, LANDSCAPE IRRIGATION, DOMESTIC
WATER, RECLAIMED WATER, SEWER, STORM DRAIN, FLODD CONTROL AND CALTANS, ALL UTIUTY COMPANIES
SHALL BE GIVEN TWO WORKING DAYS NOTICE PRIOR TO WORK AROUND THEIR FACILITIES,

THE CONTRACTOR SHALL NOT OPERATE ANY FIRE HYDRANT OR WATER VALVE WITHOUT APPROPRIATE AGENCY
AUTHORIZATION. CONTRACTOR SHALL COORDINATE WITH THE APPROPRIATE WATER COMPANY FOR VALVE
OPERATION AND WATER REQUIREMENTS.

STATIONING REFERS TO THE CENTERLINE OF STORM DRAIN EXCEPT WHERE OTHERWISE NOTED.

ADEQUATE CONSTRUCTION CONTROL STAKES SHALL BE SET BY THE ENGINEER TO ENABLE THE CONTRACTOR
TO CONSTRUCT THE WORK TO THE PLAN GRADES. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE
PRESERVATION OF BENCHMARKS AND CONSTRUCTION CONTROL STAKING DURING CONSTRUCTION.

THE CONTRACTOR SHALL NOT DISTURB EXISTING SURVEY MONUMENTS, MONUMENT TIES OR BENCH MARKS
WITHOUT PRIOR NOTIFICATION TO THE CITY ENGINEER.

REMOVAL AND REPLACEMENT OF EMISTING SURVEY CONTROL, INCLUDING SURVEY MONUMENTS, MONUMENT TES
AND BENCH MARKS, SHALL BE DONE BY A REGISTERED CIVIL ENGINEER OR LICENSED LAND SURVEYOR. SURVEY
MOHUMENTS THAT WILL BE DESTROYED AS A RESULT OF THIS CONSTRUCTION WILL BE REPLACED. THE
CONTRACTOR SHALL NOTIFY THE ENGINEER ONE WEEK PRIOR TO CONSTRUCTION SO THAT TIES TO MONUMENTS
CAN BE ESTABUSHED FOR LATER REPLACEMENT OF THE MONUMENT.

THE CONTRACTOR SHALL MAINTAIN ACCESS FOR LOCAL RESIDENTS AT ALL TIMES. A MINIMUM 12 FOOT LANE
SHALL BE MAINTAINED AT ALL TIMES IN THE CONSTRUCTION AREA FOR THE RESIDENTS AND EMERGENCY
VEHICLES,

THE CONTRACTOR SHALL PROVIDE AND MAINTAIN AN EFFECTIVE MEANS OF DUST CONTROL, INCLUDING
ADEQUATE WATERING, AT ALL TIMES.

THE CONTRACTOR SHALL NOT CAUSE ANY EXCAVATED MATERIAL, MUD, SILT OR DEBRIS TO BE DEPOSITED
ONTO PUBLIC OR PRIVATE PROPERTY ADJACENT TO THE RIGHT OF WAY DURING CONSTRUCTION WATHOUT PRIOR
WRITTEN APPROVAL

NO TRENCH BACKFILL SHALL TAKE PLACE WITHOUT PRIOR APPROVAL OF THE CITY INSPECTOR.

A GEOTECHNICAL ENGINEER SHALL CERTIFY ALL BACKFILL COMPACTION. FAILURE TO OBTAIN THE REQUIRED
DENSITY SHALL REQUIRE RE—WORKING OF THAT PORTION OF THE WORK UNTIL THE SPECIFIED DENSITY IS
OBTAINED.

CARE SHOULD BE TAKEN TO PREVENT GRADES, DITCHES AND SWALES FROM UNDERMIMING STREET
IMPROVEMENTS. UPON INSPECTION OF THE SITE, THE CITY ENGINEER MAY REQUIRE TEMPORARY NON—ERODABLE
SWALES ENTERING OR LEAVING INPROVEMENTS,

ALL EXPOSED CONCRETE SURFACES SHALL CONFORM IN GRADE, COLOR AND FINISH TO MATCH EXISTING
CONCRETE. N

NO OPEN TRENCH SHMALL BE ALLOWED AT THE END OF THE DAY WITHOUT PRIOR APPROVAL OF THE CITY
ENGINEER.

PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL EXPOSE EXISTING FACILITIES, AND VERIFY ELEVATION AND
LOCATION OF CONNECTIONS. CITY APPROVAL OF CONNECTIONS TO EXISTING FACIUTIES DOES NOT IMPLY
CORRECTHESS OF ELEVATIONS OR LOCATIONS SHOWN ON THE PLANS.

IF EXISTING UTILITIES OR ANY OTHER FACIUTIES CONFLICT WITH THE PROPOSED IMPROVEMENTS, THE
CONTRACTOR SHALL NOTIFY THE ENGINEER AND ALL AFFECTED AGENCIES IMMEDIATELY.

NO CONCRETE SHALL BE PLACED UNTIL THE FORMS AND REINFORCING STEEL HAVE BEEN PLACED, INSPECTED
AND APPROVED.

ALL UNDERGROUND UTILITIES SHALL BE INSTALLED, TESTED AND APPROVED PRIOR TO PAVING OF STREETS.

20.

21.
22,

23.

24.

25.

26,

27.

28.

29,
APPROVED SOIL STERILANT IS REQUIRED UNDER ALL NEW ASPHALT PAVEMENT PRIOR TO PLACEMENT.

ALL MANHOLES, CLEANOUT FRAMES, COVERS AND VALVE BOXES SHALL BE RAISED TO FINISHED GRADE BY THE
PAVING CONTRACTOR UPON COMPLETION OF PAVING.

32. UPON COMPLETION OF CONSTRUCTION, CONTRACTOR SHALL RESTORE ALL SIGNING, STRIPING, BARRICAOES,
OTHER TRAFFIC CONTROL DEVICES TO THE SATISFACTION OF THE CITY TRAFFIC ENGINEER.

AS BUILT DRAWMINGS SHALL BE PROVIDED BY THE CONTRACTOR TO THE ENGINEER OF RECORD, WHO SHALL
PROVIDE RECORD DRAWINGS TO THE CITY ENGINEER.

31

34, MINIMUM D—LOAD FOR ALL RCP (SD PIPE) IS 1350

1
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IN SUBMITTING A BID FOR THIS WORK, THE CONTRAGTOR AGREES THE HE
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@ CONSTRUCT MANHOLE PER A.P.W.A. STD. PLAN 320-1.-SEE DETAIL ON SHT. 11

@ TRENCH REPAIR PER CITY OF FONTANA STD. DETAIL 131

INSTALL 48" R.C.P (D=1350)

SAW—CUT AND REMOVE EXISTING A.C. PAVEMENT PER CITY OF FONTANA STD. DETAIL 131
CONSTRUCT JUNCTION STRUCTURE PER A.P.W.A. STD.331-2. SEE DETAIL ON SHEET 10
CONSTRUCT MANHOLE PIPE TO PIPE PER A.P.W.A. STD PLAN 322-1. DETAIL ON SHEET 10
CONSTRUCT 4 1/2" MIN. AC. PAVEMENT OVER 12" MIN. OF 95% COMPACTED SUBGRADE.
CONSTRUCT DOUBLE BRICK AND MORTAR PIPE CLOSURE — TYPE "B" PER DETAIL ON SHEET 6
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APPENDIX B

HYDROLOGY CALCULATIONS



EXISTING CONDITION



ttt0'1‘1’lt‘*ri*i****!*’*ttttif't*Q*i******t*iiiiil.ttt*t*ti***tilit‘tt'iitl*t
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

Ak dk Ak H A dk kR Nk kk Rk kK d kN ® DESCRIPTION OF STUDY koo doeddudkkbdrw
* JOB #3678 GOODMAN FONTANA III, FONTANA *
* EXISTING CONDITION 100-YEAR .

* NODES 100-101 .
P 2 2 2 £ 22 22 AR R 2 2222 RS R SRR A SA RS AR AR AR R AR S ALALLLALER]

FILE NAME: C:\XDRIVE\3678\100X.DAT
TIME/DATE OF STUDY: 14:56 12/03/2018

=om== T e Y L

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
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

[T 2 222 222222222 2222 AR AR 222 A 22 A0S A AR AL AL LA LAALALLAS
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

mmmgErsSSSoSoSTEERSSSSSSES=EEE L i

mrsoansEsssssssooosEESSEsSEEa

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1024.00

ELEVATION DATA: UPSTREAM(FEET) = 1044.30 DOWNSTREAM(FEET) = 1038.91

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 20.014

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.609

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"2 DWELLINGS/ACRE" B 4.85 0.45 0.70 76 20.01

NATURAL POOR COVER

"BARREN" B 4.95 0.03 1.00 97 23.99

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.85

SUBARER RUNOFF (CFS) = 21.48

TOTAL AREA(ACRES) = 9.80 PEAK FLOW RATE (CFS) = 21.48

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 9.80 TC(MIN.) = 20.01

EFFECTIVE AREA (ACRES) = 9.80 AREA-AVERAGED Fm(INCH/HR)= 0.17

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.85

PEAK FLOW RATE (CFS) = 21.48

= SoosEsSsSSs=ssanas

EmE=== sssssmszsssSoSsoEETESsSSSSSSosnssSssssDss

END OF RATIONAL METHOD ANALYSIS

Page 1



***********ﬁi*********t**********t****************i************i******i***i*
RATTONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

Nk kAR A AN RkkEE RN hkhk*k DESCRIPTION OF STUDY #% koo de s ek do ek ke ook

* JOB #3678 GOODMAN FONTANA III, FONTANA *
* EXISTING CONDITION 100-YEAR ol
* NODES 200-212 *

*****i****t**********i*************************i****h*********************

FILE NAME: C:\XDRIVE\3678\200X.DAT
TIME/DATE OF STUDY: 14:55 12/03/2018

sEsssss=—msssoEEooSSSEEoaEOSSSSsSSSSSaaEsSsSsssSSSSSnaR

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

= e P e

--*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
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)}) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

e 2 £ 2 A 22 2 22222 AR R R RS A2 S AR AARALE SR AR AL RAS
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = $16.00

ELEVATION DATA: UPSTREAM{FEET) = 1052.63 DOWNSTREAM(FEET) = 1045.00

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 17.463

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.831

SUBAREA Tc AND LOSS RATE DATA(AMC IITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"2 DWELLINGS/ACRE" B 11.45 0.45 0.70 76 17.46

NATURAL POOR COVER

"BARREN" B 5.00 0.03 1.00 97 20.93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.29

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.73

SUBAREA RUNOFF (CFS) = 38.50

TOTAL AREA (ACRES) = 16.45 PEAK FLOW RATE (CFS) = 38.50

e X 2 12 22 222 222X R RS2 R R A A2 RS AR AR A RS A AL ASE LA LAS
FLOW PROCESS FROM NODE 201.00 TO NODE 212.00 IS CODE = 51

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

EesssmmsansEmTssssSSSSaEas mm= EssaEwenEn == EEEEEESSSSS=Eanwns

ELEVATION DATA: UPSTREAM(FEET) = 1045.00 DOWNSTREAM (FEET) = 1036.65
CHANNEL LENGTH THRU SUBAREA(FEET)} = 1107.00 CHANNEL SLOPE = 0.0075
CHANNEL BASE (FEET) = 50.00 wZ" FACTOR = 50.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 38.50

FLOW VELOCITY (FEET/SEC) = 1.75 FLOW DEPTH (FEET) = 0.33

TRAVEL TIME(MIN.) = 10.55 Tc(MIN.) = 28.01

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 212.00 = 2023.00 FEET.

[ T R 2 22 23 022222222222 2 AR RS2SR T2 AR AR ARAAASEARAARALEARLS
FLOW PROCESS FROM NODE 201.00 TO NODE 212.00 IS CODE = 81

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

EEEESEE e e T =maw= == ] sm=mmmcs=s

MAINLINE Tc(MIN) = 28.01

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.132

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCSs SOIL AREA Fp Ap SCs

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

RESIDENTIAL

"2 DWELLINGS/ACRE" B 0.55 0.45 0.70 76
NATURAL POOR COVER

"BARREN" B 5.05 0.03 1.00 27
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.06

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap - 0.87

SUBAREA AREA (ACRES) = 5.60 SUBAREA RUNOFF (CFS) = 10.44
EFFECTIVE AREA(ACRES) = 22.05 AREA-AVERAGED Fm(INCH/HR) = 0.19
AREA-AVERAGED Fp(INCH/HR) = 0.22 AREA-AVERAGED Ap = 0.84

TOTAL AREA(ACRES) = 22.05 PEAK FLOW RATE (CFS) = 38.59

B S T T T e e e e e e e e e e SRR A SR R 22 R 2 SRR R S AR AR AR EE AR EE R

Page 1



FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 28.01

RAINFALL INTENSITY (INCH/HR) = 2.13

AREA-AVERAGED Fm(INCH/HR) = 0.19

AREA-AVERAGED Fp (INCH/HR) = 0.22

AREA-AVERAGED Ap = 0.84

EFFECTIVE STREAM AREA(ACRES) = 22.05

TOTAL STREAM AREA(ACRES) =  22.05

PEAK FLOW RATE (CFS) AT CONFLUENCE = 38.59

Yk ok ko kR k kR Rk kK kAR gk ok e ok o ko o ok s ko o R ke ok ko K ok ke 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<<

Eams=ew ZoEEEEEEES SEEsssssoaEREEESS B Y Y T T T T

INITIAL SUBAREA FLOW-LENGTH (FEET) = 422.00
ELEVATION DATA: UPSTREAM(FEET) = 1051.77 DOWNSTREAM(FEET) = 1046.40
Tc = K*[(LENGTH*+* 3.00)/(ELEVATION CHANGE)]**(0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.767
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.588
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ S5CS8 SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"2 DWELLINGS/ACRE" B 8.15 0.45 0.70 76 11.77
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.70
SUBAREA RUNOFF (CFS) = 24.00
TOTAL AREA(ACRES) = 8.15 PEAK FLOW RATE(CFS) = 24.00

ek ke Ak R ok ke ok R et kR ke e ok o W ok ok ok ok ok e o T ok ke ok e ko e e
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 51

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

EnsssssssssccooosESEEEISSSSSSSSSssssssssssag BEE=EE= SEssmssssssrawnwesS

ELEVATION DATA: UPSTREAM(FEET) = 1046.40 DOWNSTREAM(FEET) = 1036.65
CHANNEL LENGTH THRU SUBAREA (FEET) = 1164.00 CHANNEL SLOPE = 0.0084
CHANNEL BASE (FEET) = 10.00 "zZ" FACTOR = 5.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 24.00

FLOW VELOCITY (FEET/SEC) = 2.89 FLOW DEPTH (FEET) = 0.63

TRAVEL TIME(MIN.) = 6.70 Tc(MIN.) = 18.47

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 1586.00 FEET.

A R R I R LR R e R R RS XA SR R AR R R R
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 81

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

E==s===== SEsTsmEsEssssaaaEE e EEESSEISsSIEETERERDe

MAINLINE Tc(MIN) = 18.47

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.737

SUBAREA LOSS RATE DATA(RMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCs

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

RESIDENTIAL

"2 DWELLINGS/ACRE" B 6.65 0.45 0.70 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.70

SUBAREA AREA (ACRES) = 6.65 SUBAREA RUNOFF (CFS) = 14.49
EFFECTIVE AREA(ACRES) = 14.80 AREA-AVERAGED Fm(INCH/HR) = 0.32
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.70

TOTAL AREA (ACRES) = 14.80 PEAK FLOW RATE (CFS) = 32.25

R 2 2 2 2 R R R R R R R R T e AR SRS L2 8 2]
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<«<

e L P T r e Pl B = smssm—srosessEEEEEESE

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 18.47

RAINFALL INTENSITY(INCH/HR) = 2.74

AREA-AVERAGED Fm(INCH/HR) = 0.32

AREA-AVERAGED Fp (INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.70

EFFECTIVE STREAM AREA (ACRES) = 14.80

TOTAL STREAM AREA(ACRES) = 14.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 32.25

#%* CONFLUENCE DATA *+

STREAM 0 TC Intensity  Fp(Fm) Ap  Re HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 38.59 28.01 2.132 0.22( 0.19) 0,84 22.1 200.00
2 32.25 18.47 2.737 0.45( 0.32) D0.70 14.8 210.00

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

*% PEAK FLOW RATE TABLE *%*
STREAM [¢] Tc Intensity Fp (Fm) Ap Ae HEADWATER
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NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 62.78 28.01 2.132 0.31( 0.24) 0.78 36.8 200.00
2 65.61 18.47 2.737 0.33( 0.25) 0.77 29.3 210.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 65.61 Tc (MIN.) = 18.47
EFFECTIVE AREA(ACRES) = 29.34 AREA-AVERAGED Fm(INCH/HR) = 0.25
AREAR-AVERAGED Fp (INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.77
TOTAL AREA(ACRES) = 36.85

LONGEST FLOWPATH FROM NODE 200

00 TO NODE 212.00 = 2023.00 FEET.

EEEETEE s EEEEESSSSSSSSSSSSSsSSsssSssssssssssss == EEEEREEESS===

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 36.85 TC(MIN.) = 18.47

EFFECTIVE AREA(ACRES) = 29.34 AREA-AVERAGED Fm({INCH/HR)= 0.25

ARER-AVERAGED Fp (INCH/HR) = 0.33 AREA-AVERAGED 3p = 0.77

PEAK FLOW RATE (CFS) = 65.61

*% PEAK FLOW RATE TABLE *¥

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 65.61 18.47 2.737 0.33( 0.25) 0.77 29.3 210.00
2 62.78 28.01 2.132 0.31( 0.24) 0.78 36.8 200.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

HEEAR KK R XA I A XN U Nk w k% ¥ % DESCRIPTION OF STUDY %% %%t rk de ik o ok e o de sk ok v ok e o e e o o

* JOB #3678 GOODMAN FONTANA III, FONTANA b
* EXISTING CONDITION 100-YEAR *
* NODES 300-301 b

R A R R R R s R R R R R R R R R RS SR AR RS RS SRSttt Rll)

FILE NAME: C:\XDRIVE\3678\300X.DAT
TIME/DATE OF STUDY: 14:25 12/03/2018

NN NN SRS EESSSSSSSsssSsS=SsSSSssssssssssscsnsnss

~-*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
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL¥

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

2 R R Ry T
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<<

T Y T T T RS EEEEEE RS S S sS s s E S =====

INITIAL SUBAREA FLOW-LENGTH (FEET) =  148.00
ELEVATION DATA: UPSTREAM(FEET) =  1048.43 DOWNSTREAM(FEET) = 1046.84
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*%0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.005
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.521
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ 8CS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"2 DWELLINGS/ACRE" B 0.20 0.45 0.70 76 8.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.70
SUBAREA RUNOFF (CFS) = 0.76
TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) =

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.20 TC(MIN.) = 8.00

EFFECTIVE AREA(ACRES) = 0.20 AREA-AVERAGED Fm(INCH/HR)= 0.32
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.70

PEAK FLOW RATE (CFS) = 0.76

SN EEEEEEEEEEEE =Ens=

srssEmsoEnocERsEssCESRERREDS s A s ESs AN NN SEEECEEESESEEESSE

END OF RATIONAL METHOD ANALYSIS

Page 1



LA AR RSS2 RR S R RIS R R I R R R R AR I I T
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

Fhk kW Ak kkhk kN kR k kN Nk w kN k* DESCRIPTION OF STUDY ok ko se okt ok ov s v sk o ok ook ook ok e ok e ok o

* JOB #3678 GOODMAN FONTANA III, FONTANA *
* EXISTING CONDITION 100-YEAR *
* NODES 310-311 i

AAAAS AR RS R R R AR Rl e R R e e R R T T ]

FILE NAME: C:\XDRIVE\3678\310X.DAT
TIME/DATE OF STUDY: 14:28 12/03/2018

SE=Emnnsz====== e ====

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
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL¥

SLOPE OF INTENSITY DURATION CURVE(LOG({I;IN/HR) vs. LOG(Tc;MIN}) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

AR ek ko o ok e ok R o ok ek e ek e e sk e ok o ok ok e ok e e ok ek ok
FLOW PROCESS FROM NODE 310.00 TO NODE 311.00 IS CODE = 21

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

HEaSxc=as EEEs s Esssssssssss s o oo SsSSSSIOIIEEENESSSSE=Essss—SSossSsSSsSons

INITIAL SUBAREA FLOW-LENGTH (FEET) = 573.00

ELEVATION DATA: UPSTREAM(FEET) = 1045.02 DOWNSTREAM(FEET) = 1042.10

T¢ = K* [(LENGTH** 3.00)/(ELEVATION CHANGE)]*+%0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 15.969%

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.987

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.)

RESIDENTIAL

"2 DWELLINGS/ACRE" B 0.65 0.45 0.70 76 15.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.70

SUBAREA RUNOFF (CFS) = 1.56

TOTAL AREA(ACRES) = 0.65 PEAK FLOW RATE(CFS) = 1.56

== EEmsm====s==oc

EEEsssss s RIS ENEER RS

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.65 TC(MIN.) = 15.97

EFFECTIVE AREA (ACRES) = 0.65 AREA-AVERAGED Fm(INCH/HR)= 0.32
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED BAp = 0.70

PEAK FLOW RATE (CFS) = 1.56

mEEs s s s s s CUNEEEEEEEEEEEs R e

e s LT DT

END OF RATIONAL METHOD ANALYSIS

Page 1



PROPOSED CONDITION



****i****ti**********i*twi*************************i*w*********i************
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

EA RNk kR hkhE RNk kN Rk kkhkk DESCRIPTION OF STUDY ks % % ok ok ok b s ok o ok ok b o e
* JOB #3678 GOODMAN FONTANA III, FONTANA *

* PROPOSED CONDITION : *
* 100 YEAR EVENT ?ZU ? *
R R 22222 RS AR RS RS R nd Ld tfi****************i**i***************

FILE NAME: C:\XDRIVE\3678\110P.DAT

TIME/DATE OF STUDY: 10:18 02/02/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
g s===s==au=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 = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

[ 0 1Yt d bt i A2 2 A2 S A A A LA S S A A A A A AL A AL A AL AAS
FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

»»>>>RATIONAI, METHOD INITIAL SUBAREA ANALYSIS<<<<<

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 571.00

ELEVATION DATA: UPSTREAM(FEET) = 1042.93 DOWNSTREAM(FEET) = 1036.95

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.583

%+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.058

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 B 1.90 0.45 0.10 76 9.58

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 6.86

TOTAL AREA(ACRES) = 1.90 PEAK FLOW RATE (CFS) = 6.86

e e 2 2 2 2 2 2 22T R AR EAS A LA A AR AR RO R A A LA L AL LA AR
FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 31

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

SEsssssoomEESSSSSSSSEaSSSSZSaEE =aww= = Em=mEEE s=smmms=

ELEVATION DATA: UPSTREAM(FEET) = 1032.95 DOWNSTREAM(FEET) = 1032.45
FLOW LENGTH (FEET) = 173.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.7 INCHES

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

ESTIMATED PIPE DIAMETER (INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 6.96

PIPE TRAVEL TIME (MIN.) = 0.70 Tc (MIN.) = 10.28

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 744 .00 FEET.

g 2 2 £ 222 LA LA AL TR AR A LA LA AR A AL A A A A A A LA A LA LSS
FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

>>55>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

EEssssCsEsOESSSSSSTEESESSSSSSS am= mmsmEEs = =me=amw =

MAINLINE Tc (MIN) = 10.28

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.890

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL B 1.85 0.45 0.10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.85 SUBAREA RUNOFF (CFS8) = 6.40

EFFECTIVE AREA(ACRES) = 3.75 AREA-AVFRAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 3.75 PEAK FLOW RATE(CFS) = 12.98

[ £ 2.2 2R 2R AR R AR AR A S A A A A A A AL A AL A A AL A AAS
FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 31
»>»>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1032.45 DOWNSTREAM(FEET) = 1031.95
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FLOW LENGTH (FEET) = 159.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.86

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 12.98

PIPE TRAVEL TIME(MIN.) = 0.55 Tc (MIN.) = 10.83

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 113.00 = 903.00 FEET.

**w*************************r****w*ww*w****i**************ww****r****w*w*w**
FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 81

MAINLINE Tc (MIN)

*+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.771

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL B 3.15 0.45 0.10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 3.15 SUBAREA RUNOFF (CFS) = 10.56

EFFECTIVE AREA(ACRES) = 6.90 AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 6.90 PEAK FLOW RATE(CFS) = 23.14

***********w********i******w***********t******w***********t************t*i**
FLOW PROCESS FROM NODE 113.00 TO NODE 122.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 1031.95 DOWNSTREAM (FEET) = 1031.46
FLOW LENGTH(FEET) = 166.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.47

ESTIMATED PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.14

PIPE TRAVEL TIME (MIN.) = 0.51 Tc(MIN.) = 11.34

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1069.00 FEET.

*******w*w*ﬁ*****tw*****w************t**w***w*********w***w*********w**t****
FLOW PROCESS FROM NODE 122.00 TO NODE 112.00 IS CODE = 1

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

EsssmsEEEsEoEEscoESIESSSSERESSSSaESSR2a=a =a= s=smmmcs=s=ao TS

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.34

RAINFALL INTENSITY(INCH/HR) = 3.67

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 6.90

TOTAL STREAM AREA(ACRES) = 6.90

PEAK FLOW RATE (CFS) AT CONFLUENCE = 23.14

****w**w********w***********h**t******t***ww***w****w***w**w******w*****w***
FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21
>»>>»RATTONAL METHOD INITIAL SUBAREA ANALYSTIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

400.00
ELEVATION DATA: UPSTREAM(FEET) = 1043.36 DOWNSTREAM (FEET) = 1040.66

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

SUBAREA ANALYSTS USED MINIMUM Tc(MIN.) = 9.075

% 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.193

SUBAREA Te AND LOSS RATE DATA({AMC III):

DEVELOPMENT TYPE/ S$C5 SOIL  AREA Fp Ap sCcs  Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 2.95 0.45 0.10 76 9.07

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 11.01

TOTAL AREA(ACRES) = 2.95 PEAK FLOW RATE(CFS) = 11.01

w*******************w**w*****w******t**************************w*w**********
FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 31

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

ams===== ==m== == Smmoan EEEssSCEESSCSSSESSSIEIEESS

ELEVATION DATA: UPSTREAM(FEET) = 1040.66 DOWNSTREAM (FEET) = 1031.46
FLOW LENGTH (FEET) = 932.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.11

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.01

PIPR TRAVEL TIME(MIN.) = 2.18 Tc(MIN.) = 11.26

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 1332.00 FEET.

w******w****w*******i*****w*****t********w*****w****t******t******t***w*****
FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

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




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

TIME OF CONCENTRATION (MIN.) = 11.26

RAINFALL INTENSITY (INCH/HR) = 3.68

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.95

TOTAL STREAM AREA(ACRES) = 2.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.01

** CONFLUENCE DATA **

STREBRM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 23.14 11.34 3.669 0.45( 0.05) 0.10 6.9 110.00
2 11.01 11.26 3.684 0.45( 0.05) 0.10 3.0 120.00

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

*% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.)‘(INCH/HR) (INCH/HR) (ACRES) NODE
1 34.11 11.34 3.669 0.45( 0.05) 0.10 9.9 110.00
2 34.09 11.26 3.684 0.45( 0.05) 0.10 9.8 120.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 34.11 Tc (MIN.) = 11.34
EFFECTIVE AREA (ACRES) = 9.85 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 9.85
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 1332.00 FEET.

[ 2 2 2.5 222 2222222 2R R SRR A2 AL AR AR R ASAR AALA AL LALLM
FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1031.46 DOWNSTREAM(FEET) = 1031.35
FLOW LENGTH (FEET) = 35.00 MANNING'S N = 0.012
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.8 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 6.29
ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 34.11
PIPE TRAVEL TIME(MIN.) = 0.09 Tc{MIN.) = 11.43
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 123.00 = 1367.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 9.85 TC(MIN.) = 11.43
EFFECTIVE AREA(ACRES) = 9.85 AREA-AVERAGED Fm(INCH/HR)= 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10
PEAK FLOW RATE (CFS) = 34.11
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 34.09 11.35 3.666 0.45( 0.05) 0.10 9.8 120.00
2 34.11 11.43 3.651 0.45( 0.05) 0.10 9.9 110.00

mmmsmEEEoossSSSSSSEIEESSSSSSSSSassssssSSSSEIENaEmsS=sSsS szsamw=s mmsEmEEsEES

sEEEEEEsSssSSSSSSnERESS =mmw=s

EsssssEsEEEEmEESSSSSSS=STaaEss

END OF RATIONAL METHOD ANALYSIS
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**t*'\\'*tvit#'**t*'****'wt*I*t*tit**iti*\E*titQ*!*t*l*tfil*ti'*t*t**'*t**.*l*t
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

KkkkEk kR Ak kR Ak Rk *Wxk* k¥ vx DESCRIPTION OF STUDY P 122222222222 A2 s Aahnl
* JOB #3678 GOODMAN FONTANA ITI, FONTANA *
+ PROPOSED CONDITION F *
* 100 YEAR EVENT M h/ *

*******!t***i**********i*******i*i’ whkwETLL N ***i****h*********************

FILE NAME: C:\XDRIVE\3678\200P.DAT
TIME/DATE OF STUDY: 12:58 02/02/2019

- -*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 = 0.85
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG (I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

********t****i**w*************i*******t***********************w*w**ﬂ********
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 821.00
ELEVATION DATA: UPSTREAM(FEET) = 1045.92 DOWNSTREAM (FEET) = 1041.31

Te = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE) ] **0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.553
+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.451
SUBAREA Tc AND LOSS RATE DATA (AMC I1I):

DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 2.25 0.45 0.10 76  12.55

SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 6.90

TOTAL AREA(ACRES) = 2.25 PEAK FLOW RATE(CFS) = 6.90

**t************************t**w*****i*w********************************i**i*
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 1041.31 DOWNSTREAM ELEVATION (FEET) = 1039.87
STREET LENGTH (FEET) = 254.00 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) = 0.0149

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 8.95
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.53
HALFSTREET FLOOD WIDTH(FEET) =  18.49
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.48
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.31
STREET FLOW TRAVEL TIME(MIN.) = 1.71 Tc(MIN.) = 14.26
%+ 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.197
SUBAREA LOSS RATE DATA({AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 1.45 0.45 0.10 76
SUBARER AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 1.45 SUBAREA RUNOFF (CFS) = 4.11
EFFECTIVE AREA(ACRES) = 3.70 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Rp = 0.10
TOTAL AREA(ACRES) = 3.70 PEAK FLOW RATE(CFS) = 10.50

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 19.74

FLOW VELOCITY (FEET/SEC.) = 2.57 DEPTH*VELOCITY (FT*FT/SEC.) = 1.42
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1075.00 FEET.
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tht*"!'ttltitrit‘illtltIiIl't.t'tf!tit‘tt'l!"-t*ix!I'l'ti**#ii'ti**iitt-'

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) = 1035.87 DOWNSTREAM (FEET) = 1034.38

FLOW LENGTH (FEET) = 296.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES

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

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.50

PIPE TRAVEL TIME(MIN.) = 1.06 Tc(MIN.) = 15.32

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 1371.00 FEET.

g 2 22 22 S TR AT TR A2 S R A S AR A AL A AR AL AL AL A AL
FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81

srssssoInEEssssSSS—aESSSSSSEEaEsESSSSSSE@SSsSSSSISaTSEsss EE=asss=saan

MAINLINE Tc (MIN) = 15.32

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.062

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap SCSs
LAND USE GROUP (ACRES)} (INCH/HR) (DECIMAL) CN

COMMERCIAL B 1.50 0.45 0.10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF (CFS) = 4.07

EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR} = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 5.20 PEAK FLOW RATE (CFS) = 14.12

R 22 AR 2SR AR AL A AR AL AL AR AL AL AALLAEAS
FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1034.98 DOWNSTREAM (FEET) = 1034.87
FLOW LENGTH (FEET) = 56.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.5 INCHES

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

ESTIMATED PIPE DIAMETER({INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.12

PIPE TRAVEL TIME(MIN.} = 0.22 Tc(MIN.) = 15.55

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 1427.00 FEET.

[ 2 1 22 2 A e AR AR L A A S AL A AR AR AR A AL A AL AR ALALA LA
FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 81

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

[T ————————e T ettt e saEmsS=a=Es

MAINLINE Tc(MIN) = 15.55

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.035

SUBAREA LOSS RATE DATA (AMC III):

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

COMMERCIAL B 1.90 0.45 0.10 76

SUBAREA ARVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBARER AREA{ACRES) = 1.90 SUBAREA RUNOFF (CF8) = 5.11

EFFECTIVE AREA(ACRES) = 7.10 AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL ARREA(ACRES) = 7.10 PEAK FLOW RATE (CFS) = 19.11

PR s 12 2 22 2 AT R X2 2 S A S A A LA RS AR A AL A AL AL LA
FLOW PROCESS FROM NODE 204.00 TO NODE 213.00 IS CODE = 31

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

== smeEETsss=SSSEENESSS =m=o s=mw= Y

ELEVATION DATA: UPSTREAM(FEET) = 1034.98 DOWNSTREAM(FEET) = 1033.24
FLOW LENGTH (FEET) = 525.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.60

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = al
PIPE-FLOW (CFS) = 19.11

PIPE TRAVEL TIME(MIN.) = 1.56 Tc(MIN.) = 17.11

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 = 1952.00 FEET.

[P Y Y 22 A2 2R TR AR S A A AR A AR AL AR S LA LA
FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE = 1

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

==nmw ErEmsCsoEEssSEOECSSSSSSSaaEsSESS

TOTAL NUMBER OF STREAMS = 2

CONFTUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 17.11

RAINFALL INTENSITY (INCH/HR) = 2.87

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA{ACRES) = 7.10

TOTAL STREAM AREA(ACRES) = 7.10

PEAK FLOW RATE (CFS) AT CONFLUENCE = 19.11

i***************il*********‘l***********t****il**********************i*********
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FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE = 21
5>55>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

s=ssapEsSSSEasESsS=S

INITIAL SUBAREA FLOW-LENGTH (FEET) = 651.00
ELEVATION DATA: UPSTREAM(FEET) = 1046.34 DOWNSTREAM(FEET) = 1039.50

Tc = K* [(LENGTH** 3.00)/(ELEVATION CHANGE) 1 **0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.093

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.934

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 5.45 0.45 0.10 76 10.09

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 19.07

TOTAL AREA(ACRES) = 5.45 PEAK FLOW RATE(CFS) = 19.07

***t***********************t***********w******w******w***wt*****************
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE = 9

»>5>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

-========-u;:====--==n::u-=====ns===g==--==n==========n===;===-======n-=====

UPSTREAM NODE ELEVATION(FEET) =  1039.50
DOWNSTREAM NODE ELEVATION(FEET) =  1038.66
CHANNEL LENGTH THRU SUBAREA(FEET) =  185.00
wyv GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 100.00
+ 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.684
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYEE/ SCS SOIL  AREA Fp Ap 8CS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CHN
COMMERCIAL B 6.40 0.45 0.10 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Rp = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.55

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.64
AVERAGE FLOW DEPTH (FEET) = 0.50 FLOOD WIDTH(FEET) = 47.15
"y GUTTER FLOW TRAVEL TIME(MIN.) = L.27 Tc(MIN,) = 11.26

SUBAREA AREA (ACRES) = 6.40 SUBAREA RUNOFF (CFS) = 20.96
EFFECTIVE AREA(ACRES) = 11.85 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 11.85 PEAK FLOW RATE(CFS) = 38.81
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.55 FLOOD WIDTH (FEET) = 52.33

FLOW VELOCITY (FEET/SEC.) = 2.82 DEPTH*VELOCITY (FT*FT/SEC) = 1.56
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 836.00 FEET.

********w*******w*******************w**********w********w*w****t**w**w*w****
FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

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

5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 2034.66 DOWNSTREAM (FEET) = 1033.24
FLOW LENGTH (FEET) = 156.00 MANNING'S N = 0.012

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 115.19

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.81

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 11.28

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 213.00 = 992.00 FEET.

PR S RS RIS 22 A AR AR A A A R A A ARk Al
FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE = 1

>>5>>>DESTIGNATE INDEPENDEN! STREAM FOR CONFLUENCE<<<<<
>5>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

T L] = sSsss=ua= =

TQTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.28
RAINFALL INTENSITY (INCH/HR) = 3.68
AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 11.85
TOTAL STREAM AREA (ACRES) = 11.85
PEAK FLOW RATE (CFS) AT CONFLUENCE = 38.81
#% CONFLUENCE DATA *%
STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (C¥S) (MIN.) (INCH/HR) (INCH/IIR) (ACRES) NODE
1 19.11 17.11 2.866 0.45( 0.05) 0.10 7.1 200.00
2 38.81 11.28 3.AR0  0.45( 0,05) 0.10 11.9 210.00

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

+* PEAK FLOW RATE TABLE *¥

STREAM 0 Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 49.23 17.11 2.866 0.45( 0.05) 0.10 19.0 200.00
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2 55.04 11.28 3.680 0.45( 0.05) 0.10 16.5 210.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 55.04 Tc (MIN.) = i1.28

EFFECTIVE AREA (ACRES) = 16.53 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 18.95

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 = 1952.00 FEET.

PR ——————pngeg g R R S S 3 R A A A A A A AR A R AR A AL AR LA
FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1033.24 DOWNSTREAM (FEET) = 1032.44

FLOW LENGTH(FEET) = 265.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.90

ESTIMATED PIPE DIAMETER (INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 55.04

PIPE TRAVEL TIME (MIN.) = 0.64 Tc(MIN.) = 11.92

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 214.00 = 2217.00 FEET.

EEEESESSSSSSSEaAsECTSsSSTOEasSSSSCSooasESSSEEEancoEsSSaEESSSSSSEERES EEm===as

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 18.95 TC(MIN.) = 11.92

EFFECTIVE AREA(ACRES) = 16.53 AREA-AVERAGED Fm(INCH/HR)= 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE (CFS) = 55.04

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER

NUMBER (CFS) (MIN.) ({(INCH/HR) (INCH/HR) (ACRES) NODE
1 55.04 11.92 3.560 0.45( 0.05) 0.10 16.5 210.00
2 49.23 17.76 2.803 0.45( 0.05) 0.10 19.0 200.00

sssaEss=ssss =

END OF RATIONAL METHOD ANALYSIS

Page 4



*il*****1\'*****i***************'********wi*********i‘*******************i**w*i*
RATTONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. 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

kR ARk E IR A RN A kN kA kkkhktd DESCRIPTION OF STUDY * ik dd i dsder s kokodowsohds s
+ JOB #3678 GOODMAN FONTANA III, FONTANA
* PROPOSED CONDITION

* 100 YEAR STORM EVENT %
*********il***********************i |'tiitIi******************W*****t***i***

*
"
*

FILE NAME: C:\XDRIVE\3678\300P.DAT
TIME/DATE OF STUDY: 10:11 02/02/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

==mw mEEssssSEEERTSSSS==an

EEEssSSSSSSSSEsESSSSDER mms= =

- -*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
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG (I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.3500

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

P e S S R S S S 2522330 A A A A A A A A A A AR A A LR i
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<<

sEEE=== =mm= =m= EEsSsSSEaEESSSS=—S—SS=ZS===SS=S=S=SSSSSS=SEES=SsSS

INITIAL SUBAREA FLOW-LENGTH(FEET) = 966.00

ELEVATION DATA: UPSTREAM(FEET) = 1052.00 DOWNSTREAM(FEET) = 1043.30

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.364

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.483

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 B 3.80 0.45 0.10 76 12.36

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45

SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 11.76

TOTAL AREA(ACRES) = 3.80 PEAK FLOW RATE(CFS) = 11.76

[Ny g S S 2 AR AR S A A R A AR A LA A A AL LA AL LA A
FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 61

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

=e= === == EEESSsSSTE=ARESSSSSD mzmsssoSEooEsSsSSSSEEsEsSsSES

UPSTREAM ELEVATION (FEET) = 1043.90 DOWNSTREAM ELEVATION (FEET) = 1042.19
STREET LENGTH(FEET) = 327.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH (FEET) = 50.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 45.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0149

*+TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.78

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH (FEET) = 0.64

HALFSTREET FLOOD WIDTH (FEET) = 24.08

AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.80

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.79

STREET FLOW TRAVEL TIME (MIN.) = 1.94 Tc(MIN.) = 14.31

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.191

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 3.55 0.45 0.10 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 3.55 SUBAREA RUNOFF (CFS) = 10.05
EFFECTIVE AREA (ACRES) = ‘.35 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 7.35 PEAK FLOW RATE(CFS) = 20.81
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.68 HALFSTREET FLOOD WIDTH(FEET) = 26.14

FLOW VELOCITY (FEET/SEC.) = 2.96 DEPTH*VELOCITY (FT*FT/SEC.) = 2.02
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 1293.00 FEET.
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FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 61

>>5>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
»>»>>> (STANDARD CURB SECTION USED) <<<<<

cssssrCsoSSSSSSEESSSSSSSEIERARE

UPSTREAM ELEVATION (FEET) = 1042.19 DOWNSTREAM ELEVATION (FEET) = 1040.28

STREET LENGTH(FEET) = 328.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH (FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBRE2ZK (FEET) = 45.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HBLFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0149
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 28.36

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
NOTE: STREET FLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOW DEPTH(FEET) = 0.74
HALFSTREET FLOOD WIDTH (FEET) = 28.86
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.33
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.45
STREET FLOW TRAVEL TIME (MIN.) = 1.64 Tc (MIN.) = 15.95
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.989
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN
COMMERCIAL B 5.70 0.45 0.10 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 5.70 SUBAREA RUNOFF (CFS) = 15.10
EFFECTIVE AREA(ACRES) = 13.05 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 13.05 PEAK FLOW RATE (CFS) = 34.58

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH (FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 31.20
FLOW VELOCITY (FEET/SEC.) = 3.48 DEPTH*VELOCITY (FT*FT/SEC.) = 2.73
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 328.0 FT WITH ELEVATION-DROP = 1.9 FT, 1Is 21.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 303.00
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 1621.00 FEET.
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FLOW PROCESS FROM NODE 303.00 TO NODE 312.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1036.28 DOWNSTREAM(FEET) = 1035.65
FLOW LENGTH (FEET) = 209.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.19

ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 34.58

PIPE TRAVEL TIME(MIN.) = 0.56 Tc(MIN.) = 16.51

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 312.00 = 1830.00 FEET.
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FLOW PROCESS FROM NODE 312.00 TO NODE 312.00 IS CODE = 1
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TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARF:
TIME OF CONCENTRATION(MIN.) = 16.51

RAINFALL INTENSITY (INCH/HR) = 2.393

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 13.05

TOTAL STREAM AREA (ACRES) = 13.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 34.58

T 2 s 23 2t s a s e TR A R R A2 SR AR R AR S AR AR AR AR AL AL A A
FLOW PROCESS FROM NODE 310.00 TO NODE 311.00 IS CODE = 21

>55>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

mo=EmEs P — a=aSEEn
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00

ELEVATION DATA: UPSTREAM(FEET) = 1050.47 DOWNSTREAM(FEET) =  1045.73

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) =  14.051

* 100 YKAR RAINFALL INTENSITY (INCH/HR) = 3.225

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 B 5.65 0.45 0.10 76 14.05

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.45

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 16.17
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TOTAL AREA(ACRES) = 5.65 PEAK FLOW RATE{CFS) = 16.17

sk e ek ek A Rk R Rk kR R e kb ko
FLOW PROCESS FROM NODE 311.00 TO NODE 312.00 IS CODE = 31

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

ErmpoEcooss=SSEESEEE o= === ====mss == == ==w=== ==

ELEVATION DATA: UPSTREAM(FEET) = 1041.73 DOWNSTREAM (FEET) = 1035.65
FLOW LENGTH (FEET) = 533.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.41

ESTIMATED PIPE DIAMETER (INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.17

PIPE TRAVEL TIME (MIN.) = 1.06 Te(MIN.) = 15.11

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 312.00 = 1533.00 FEET.
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FLOW PROCESS FROM NODE 312.00 TO NODE 312.00 IS CODE = AL

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

s=msaonms == mmmos===aws EEEssSSSassSSSoESSaasSSSSSIERSSoESSS

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 15.11

RAINFALL INTENSITY (INCH/HR) = 3.09

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 5.65

TOTAL STREAM AREA(ACRES) = 5.65

PEAK FLOW RATE (CFS) AT CONFLUENCE = 16.17

** CONFLUENCE DATA *¥*

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 34.58 16.51 2.928 0.45( 0.05) 0.10 13.0 300.00
2 16.17 15.11 3.088 0.45( 0.05) 0.10 SPN/ 310.00

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

** PEAK FLOW RATE TABLE *¥

STREAM o] Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 49.90 16.51 2.928 0.45( 0.05) 0.10 18.7 300.00
2 49.57 15.11 3.088 0.45( 0.05) 0.10 17.6 310.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 49.90 Tc{MIN.) = 16.51
EFFECTIVE AREA(ACRES) = i8.70 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 18.70
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 312.00 = 1830.00 FEET.

P T TR ETS TR LTS L TR S L EE S S S A AL S AR A LA LA LA A AN
FLOW PROCESS FROM NODE 312.00 TO NODE 313.00 IS CODE = 31
>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1035.65 DOWNSTREAM (FEET) = 1035.52
FLOW LENGTH (FEET) = 45.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 42.0 INCH PIPE IS 30.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.69

ESTIMATED PIPE DIAMETER (INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 49.90

PIPE TRAVEL TIME(MIN.) = 0.11 Te(MIN.) = 16.63

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 313.00 1875.00 FEET.

ssmmansc e e ¥ s aEESSSSCEEESESSSLoacSSEEES

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 18.70 TC(MIN.) = 16.63
EFFECTIVE AREA(ACRES) = 18,70 AREA-AVERAGED Fm(INCH/HR)= 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10
PEAK FLOW RATE (CFS) = 49.90
+* PEAK FLOW RATE TABLE ¥*
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 49.57 15.22 3.075 0.45( 0.05) 0.10 17.6 310.00
2 49.90 16.63 2.916 0.45( 0.05) 0.10 18.7 300.00

===a= E=mmsmsEEssssS=maSSSSs@aEs sEssssssaas

END OF RATIONAL METHOD ANALYSIS
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APPENDIX C

DETENTION CALCULATIONS
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****************************************************************************

NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(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

#+*% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC ITII:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 8.10 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 12.60 10.00 76.( 56.) 0.423 0.938
TOTAL AREA (Acres) = 12.60
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.042

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.062



GOODMAN FONTANA I
PONDING AT BLDG 3 TRUCK YARD

Elevation Depth Area Volume 2 Volume > Volume Q (discharge)
(feet) (sq. ft.) (c.f) (c.f.) (ac-ft) (cfs)
1040.20 0.00 61
69 69 0.00 12.5
1040.40 0.20 631
242 312 0.01 13.0
1040.60 0.40 1793
502 813 0.02 13.5
1040.80 0.60 3222
812 1,625 0.04 14.0
1041.00 0.80 4900
1180 2,805 0.06 14.5
1041.20 1.00 6900
1612 4,417 0.10 15.0
1041.40 1.20 9215
2123 6,540 0.15 15.5
1041.60 1.40 12016
2768 9,308 0.21 16.0
1041.80 1.60 15665
3604 12,912 0.30 16.5
1042.00 1.80 20378
4661 17,574 0.40 17.0

1042.20 2.00 26235.00



*******#&******************************tII'llttiii’I"ttt*tt!!!*************

FLOOD ROUTING ANALYSIS
USING COUNTY HYDROLOGY MANUAL OF SAN BERNARDINO (1986)
(c) Copyright 1989-99 Advanced Engineering Software (aes)
Ver. 7.0 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

EkE Rk kk kK k ko kK kW kN F RN ** DESCRIPTION OF STUDY *%kkwdkadkbdddhrkhhriwdns

* JOB #3678 GOODMAN FONTANA IIT .
*+ BLDG 3 TRUCK YARD DETENTION *
* 100-YEAR *

*****************************i***************************************i****

FILE NAME: C:\XDRIVE\3678\BASIN3.DAT
TIME/DATE OF STUDY: 07:49 02/04/2019

P S 2 2 222 22 i 22222 R R 2 R AR S A AR SRS AR AR AL LA AR
FLOW PROCESS FROM NODE 300.00 TO NODE 313.00 IS CODE = 1

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 13.050 ACRES
BASEFLOW = 0.000 CFS/SQUARE-MILE
*USER ENTERED "LAG" TIME = 0.220 HOURS

CAUTION: LBG TIME IS LESS THAN 0.50 HOURS.
THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.
VALLEY (DEVELOPED) S-GRAPH SELECTED
MAXIMUM WATERSHED LOSS RATE (INCH/HOUR) = 0.042
LOW LOSS FRACTION = 0.062
*HYDROGRAPH MODEL #1 SPECIFIED*

SPECIFIED PEAK 5-MINUTES RAINFALL(INCH)= 0.49
SPECIFIED PEAK 30-MINUTES RAINFALL(INCH)= 1.00

SPECIFIED PEAK 1-HOUR RAINFALL(INCH) = 1.35
SPECIFIED PEAK 3-HOUR RAINFALL(INCH) = 2.50
SPECIFIED PEAK 6-HOUR RAINFALL (INCH) = 3.60
SPECIFIED PEAK 24-HOUR RAINFALL(INCH) = 8.10
PRECIPITATION DEPTH-AREAR REDUCTION FACTORS:
5-MINUTE FACTOR = 0.999
30-MINUTE FACTOR = 0.999
1-HOUR FACTOR = 0.999
3-HOUR FACTOR = 1.000
6-HOUR FACTOR = 1.000
24-HOUR FACTOR = 1.000
UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 37.879
UNIT HYDROGRAPH DETERMINATION
INTERVAL 'S GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES (CFS)
1 2.653 4.186
2 17.527 23.475
3 44.644 42.798
4 73.375 45.344
5 88.902 24.504
6 95.634 10.625
7 98.163 3.992
8 98.920 1.195
9 99,471 0.869
10 99.788 0.501
11 99.947 0.250
12 100.000 0.083
TOTAL SOIL-LOSS VOLUME (ACRE-FEET) = 0.4993
TOTAL STORM RUNOFF VOLUME (ACRE-FEET) = 8.3049
g
24 -HOUR STORM
RUNOFF HYDROGRAPH

HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS (CFS)
(Note: Time indicated is at END of Each Unit Intervals)




TIME (HRS) VOLUME (AF) Q(CFS) 0. 10.0 20.0 30.0 40.0

0.083 0.0004 0.06 Q . B
0.167 0.0034 0.43 Q . b
0.250 0.0109 1.09 VQ . .
0.333 0.0232 1.79 VQ i

0.417 0.0382 2.17 VQ . .
0.500 0.0543 2.34 V Q - *
0.583 0.0709 2.41 V Q . R g
0.667 0.0877 2.43 V Q . 5
0.750 0.1045 2.45 V Q E: .
0.833 0.1215 2.46 V Q . .

0.917 0.1386 2.47 VQ . .

1.000 0.1556 2.48 V Q B .

1.083 0.1728 2.49 V Q B . .
1.167 0.1899 2.49 V Q .

1.250 0.2071 2.50 VQ . -
1.333 0.2244 2.50 vQ . .
1.417 0.2417 2.51 vQ

1.500 0.2590 2.52 Vo *

1.583 0.2764 2.52 Vo . .

1.667 0.2938 2.53 Vo .

1.750 0.3112 2.53 vQ . .
1.833 0.3287 2.54 vQ . 3
1.917 0.3462 2.55 vQ .

2.000 0.3638 2.55 .VQ .

2.083 0.3814 2.56 .VQ - B .
2.167 0.3991 2.56 .VQ B .

2.250 0.4168 2.57 . Q . .
2.333 0.4345 2.58 . Q . -
2.417 0.4523 2.58 . Q . .
2.500 0.4701 2.59 . Q

2.583 0.4880 2.60 . Q . .
2.667 0.5060 2.60 . Q . .

2.750 0.5239 2.61 . Q . N

2.833 0.5419 2.62 . Q - .

2.917 0.5600 2.62 . Q . . .
3.000 0.5781 2.63 . Q N -
3.083 0.5963 2.64 . Q - . B
3.167 0.6145 2.64 . Q . .

3.250 0.6327 2.65 . QV . -

3.333 0.6510 2.66 . QV . . .
3.417 0.6694 2.66 . QV .

3.500 0.6878 2.67 . QV .

3.583 0.7062 2.68 . QV i ] .
3.667 0.7247 2.69 . QV .
3.750 0.7433 2.69 . QV i .
3.833 0.7619 2.70 . QV B .

3.917 0.7805 2.71 . QV . .

4.000 0.7992 2.72 . QV

4.083 0.8180 2.72 . QV . .

4.167 0.8368 2.73 . QV 5 .

4.250 0.8557 2.74 . QV .

4.333 0.8746 2.75 . QV .

4.417 0.8936 2.76 . QYV

4.500 0.9126 2.76 . QV . .
4.583 0.9317 2.77 . QV . E
4.667 0.9508 2.78 . QV 3 W
4.750 0.9700 2.79 . QV

4.833 0.9893 2.80 . QV B B
4.917 1.0086 2.80 . QV . .

5.000 1.0280 2.81 . QV B .

5.083 1.0474 2.82 . Q V . B ¥ .
5.167 1.0669 2.83 . Q V B v

5.250 1.0865 2.84 .Q V . .
5.333 1.1061 2.85 . Q V B . .
5.417 1.1258 2.86 . Q V E % ¥
5.500 1.1455 2.87 . Q V . . B
5.583 1.1653 2.88 . Q V . . .
5.667 1.1852 2.89 . Q V . R

5.750 1.2051 2.89 . Q V . .

5.833 1.2251 2.90 . Q V B ¥
5.917 1.2452 2.91 . Q V . .
6.000 1.2653 2.92 . Q v . .

6.083 1.2855 2.93 . Q v 3 7

6.167 1.3058 2.94 . Q v .

6.250 1.3262 2.95 . Q v 3 7 .
6.333 1.3466 2.96 . Q v .

6.417 1.3671 2.97 . Q A% 7 v .
6.500 1.3876 2.98 . Q v o
6.583 1.4082 3.00 . Q v . . .
6.667 1.4289 3.01 Q Vv 0

6.750 1.4497 3.02 Q Vv - .

6.833 1.4706 3.03 Q v .
6.917 1.4915 3.04 Q v

7.000 1.5125 3.05 Q v .
7.083 1.5336 3.06 Q v ‘
7.167 1.5548 3.07 Q v . i .
7.250 1.5760 3.08 Q v . - .
7.333 1.5973 3.10 Q v a . .
7.417 1.6188 3.11 Q v .

7.500 1.6402 3.12 Q A . .

7.583 1.6618 3.13 Q v .

7.667 1.6835 3.15 Q Vo

7.750 1.7052 3.16 Q Vo . a
7.833 1.7271 3.17 Q v . .
7.917 1.7490 3.18 Q v . . : H
8.000 1.7710 3.20 Q v . B . -
8.083 1.7932 3.21 Q v . . H
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.417
.500
.583
.667
.750
.833

.000
.083
.167
.250
.333
.417

.583
.667
.750
.833
. 917

.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333

.500
.583

.750
.833

.000
.083

.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
. 417
.500
.583
.667
.750
.833
.917
.000

.167
.2b0

.417
.500
.583
.667
.750
.833
.917
.000
.083

.250
.333
.417
.500
.583
-667
.750
.833
.917
.000
.083

.250
.333
.417
.500
.583

.8147
L9179
. 9946
.0591
.1186
.1733
.2240
.2713
.3160
.3582
.3981
.4357
L4716
.5060
.5393
.5716
.6030
.6335
.6633
.6924
.7208
L7491
L7777
.8066
.8354
.8640
.8922
.9200
. 9475
.9745
.0012
.0276
.0536
.0793
.1047
.1298

.6457
.6660
.6862
.7063
.7262
.7461
.7657
.7853
.8047
.8240
.8432
.8623
.8813
.9002
.9189
.9376
.9561
. 9746
L9923
.0112
.0293
.0474
.0653
.0832
.1010
.1187
-1363
.1538
L1713
.1887

2059

.2231
.2403
.2573
.2738
.2878
L2971
.3016
.3035
.3043
.3046
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24.667 8.3047 0.03 Q s V.
24.750 8.30438 0.01 Q . V.
24.833 8.3049 0.01 Q V.

***i'*il***i***i***********i****il**1’***ir****i*****************i***************

FLOW PROCESS FROM NODE

300.00 TO NODE 313.00 IS CODE 3.1

>>>>>FLOW-THROUGH DETENTION BASIN ROUTING MODEL APPLIED TO STREAM #laccc<

ssscs=sssssmzmmmEm=ssS=ss==x

==mmmmE=s e Sr=maw EmmsmEs

INFLOW
(STREAM 1)
|
|
v effective depth
----------- (and volume)
| | |
| | | [P, | A o
| detention |<-->| outflow
| basin [
___________ A [
| I dead | basin outlet
v | storage |
OUTFLOW  =========
(STREAM 1)

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 1

THROUGH

A FLOW-THROUGH DETENTION BASIN

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

DEAD STORAGE (AF)
SPECIFIED DEAD STORAGE (AF)
SPECIFIED EFFECTIVE VOLUME (AF) FILLED ABOVE OUTLET
DETENTION BASIN CONSTANT LOSS RATE (CFS)

0.000

FILLED 0.000

0.000

0.00

BASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION:

INTERVAL DEPTH OUTFLOW STORAGE

NUMBER (FT) (CFS) (AF)
1 0.00 0.00 0.000
2 0.20 12.50 0.010
3 0.40 13.00 0.012
4 0.60 13.50 0.020
5 0.80 14.00 0.040
6 1.00 14.50 0.060
7 1.20 15.00 0.100
8 1.40 15.50 0.150
9 1.60 16.00 0.210
10 1.80 16.50 0.300
11 2.00 17.00 0.400

MODIFIED-PULS BASIN ROUTING MODEL RESULTS (5-MINUTE COMPUTATION INTERVALS) :

(Note: Computed
MEAN OUT

CLOCK
TIME

.583
.667
750

NROMNMNNNNMNNMNNNMNNMNMNHEFRPRPRPHEEEHEFFERFEPEPHOOCOOOOOCOCOOO

.917

EFFECTIVE DEPTH and VOLUME are estimated at the clock time;
FLOW is the average value during the unit interval.)

MEAN

DEAD-STORAGE INFLOW LOSS EFFECTIVE OUTFLOW EFFECTIVE
FILLED (AF) (CFS) (CFS) DEPTH(FT) (CFS) VOLUME (AF)
0.000 0.06 0.00 0.00 0.1 0.000
0.000 0.43 0.00 0.01 0.4 0.001
0.000 1.09 0.00 0.02 1.0 0.001
0.000 1.79 0.00 0.03 1.7 0.002
0.000 2,17 0.00 0.04 2.2 0.002
0.000 2.34 0.00 0.04 2.3 0.002
0.000 2.41 0.00 0.04 2.4 0.002
0.000 2,43 0.00 0.04 2.4 0.002
0.000 2.45 0.00 0.04 2.5 0.002
0.000 2.46 0.00 0.04 2.5 0.002
0.000 2.47 0.00 0.04 2.5 0.002
0.000 2.48 0.00 0.04 2.5 0.002
0.000 2.49 0.00 0.04 2.5 0.002
0.000 2.49 0.00 0.04 2.5 0.002
0.000 2.50 0.00 0.04 2.5 0.002
0.000 2.50 0.00 0.04 2.5 0.002
0.000 2.51 0.00 0.04 2.5 0.002
0.000 2.52 0.00 0.04 2.5 0.002
0.000 2.52 0.00 0.04 2.5 0.002
0.000 2.53 0.00 0,04 2.5 0.002
0.000 2.53 0.00 0.04 2.5 0.002
0.000 2.54 0.00 0.04 2.5 0.002
0.000 2.55 0.00 0.04 2.5 0.002
0.000 2,55 0.00 0.04 2.6 0.002
0.000 2.56 0.00 0.04 2.6 0.002
0.000 2.56 0.00 0.04 2.6 0.002
0.000 2.57 0.00 0.04 2.6 0.002
0.000 2.58 0.00 0.04 2.6 0.002
0.000 2.58 0.C0 0.04 2.6 0.002
0.000 2.59 0.00 0.04 2.6 0.002
0.000 2.60 0.00 0.04 2.6 0.002
0.000 2.60 0.00 0.04 2.6 0.002
0.000 2.61 0.00 0.04 2.6 0.002
0.000 2.62 0.00 0.04 2.6 0.002
0.000 2.62 0.00 0.04 2.6 0.002
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.917
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0.003
0.003
0.003
0.003
0.003
0.003
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.006
0.006
0.006

0.007

0.125
0.070
0.018
0.003
0.006
0.003
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
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19.500 ¢.000
19.583 0.000
19.667 0.000
19.750 0.000
19.833 0.000
19.917 0.000
20.000 0.000
20.083 0.000
20.167 0.000
20.250 0.000
20.333 0.000
20.417 0.000
20.500 0.000
20.583 0.000
20.667 0.000
20.750 0.000
20.833 0.000
20.917 0.000
21.000 0.000
21.083 0.000
21.167 0.000
21.250 0.000
21.333 0.000
21.417 0.000
21.500 0.000
21.583 0.000
21.667 0.000
21.750 0.000
21.833 0.000
21.917 0.000
22.000 0.000
22.083 0.000
22.167 0.000
22.250 0.000
22.333 0.000
22.417 0.000
22.500 0.000
22.583 0.000
22.667 0.000
22.750 0.000
22.833 0.000
22.917 0.000
23.000 0.000
23.083 0.000
23.167 0.000
23.250 0.000
23.333 0.000
23.417 0.000
23.500 0.000
23.583 0.000
23.667 0.000
23.750 0.000
23.833 0.000
23.917 0.000

3.57
3.53
3.49
3.46
3.42
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.003

PROCESS SUMMARY OF STORAGE:
INFLOW VOLUME = 8.305 AF

BASIN STORAGE = 0.000 AF
OUTFLOW VOLUME = 8.305 AF
LOSS VOLUME = 0.000 AF

(WITH

0.000 AF

END OF FLOODSCx ROUTING ANALYSIS
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GOODMAN FONTANA llI
PONDING AT BLDG 4 TRUCK YARD

Elevation Depth Area Volume ¥ Volume Y Volume Q (discharge)
(feet) (sq. ft.) (c.f) (c.f) (ac-ft) (cfs)
1038.70 0.00 2522
158 158 0.00 5
1038.90 0.20 1558
609 768 0.02 6
1039.10 0.40 4536
1328 2,096 0.05 7
1039.30 0.60 8742
2280 4,376 0.10 8
1039.50 0.80 14060
3467 7,843 0.18 9
1039.70 1.00 20609
5011 12,853 0.30 10
1039.90 1.20 29497
6932 19,785 0.45 11
1040.10 1.40 39819
9466 29,251 0.67 12

1040.30 1.60 54842



*********ili****ﬁ***ﬁ************t*********************i********************i

FLOOD ROUTING ANALYSTIS
USING COUNTY HYDROLOGY MANUAL OF SAN BERNARDINO (1986)
(c) Copyright 1989-99 Advanced Engineering Software (aes)
Ver. 7.0 Release Date: 01/01/9%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

ek Edkdkkkk kA Rk kN kK Ak k k¥ % DESCRIPTION OF STUDY %tk etk o v e o e s s o ko e e e
* TEI JOB NO 3678 *
+ BUIDLING ¢ b

*

* TRUCKYARD STORAGE
P S 2 2 2 2 2 2 LA R R T A LA A A A LA A ER R AR A LA LA ALAS

FILE NAME: C:\XDRIVE\3678\BASIN4.DAT
TIME/DATE OF STUDY: 12:45 02/02/2019

P R e 2 e A A A AR L LR AR R A2 R A R A SR EAS S AL AL AL
FLOW PROCESS FROM NODE 210.00 TO NODE 212.00 IS CODE = 1

>>>>>SUBAREA RUNOFF (UNIT-HYDROGRAPH ANALYSIS)<<<<<

e T T e =

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 11.850 ACRES
BASEFLOW = 0.000 CFS/SQUARE-MILE
*USER ENTERED "LAG" TIME = 0.150 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEARK FLOW ESTIMATES.

VALLEY (DEVELOPED) S-GRAPH SELECTED

MAXIMUM WATERSHED LOSS RATE (INCH/HOUR) = 0.042

LOW LOSS FRACTION = 0.062

*HYDROGRAPH MODEL #1 SPECIFIED*

SPECIFIED PEAK 5-MINUTES RAINFALL(INCH)= 0.49
SPECIFIED PEAK 30-MINUTES RAINFALL(INCH)= 1.00
SPECIFIED PEAK 1-HOUR RAINFALL (INCH) =
SPECIFIED PEAK 3-HOUR RAINFALL(INCH) =
SPECIFIED PEAK 6-HOUR RAINFALL (INCH) =
SPECIFIED PEAK 24-HOUR RAINFALL (INCH)

W W N
w1
(=]

PRECIPITATION DEPTH-AREA REDUCTION FACTORS:
5-MINUTE FACTOR 0.999
30-MINUTE FACTOR 0.999
1-HOUR FACTOR = 0.999
3-HOUR FACTOR = 1.000
6-HOUR FACTOR .000
24-HOUR FACTOR = 1.000

i
FERERPROoI I

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 55.556

INTERVAL "g" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES (CFS)
1 5.492 7.870
2 36.014 43.742
3 76.167 57.543
4 93.537 24.894
5 98.194 6.673
6 99.268 1.541
7/ 99.707 0.629
8 99.927 0.314
9 100.000 0.105
TOTAL SOIL-LOSS VOLUME (ACRE-FEET) = 0.4534
TOTAL STORM RUNOFF VOLUME (ACRE-FEET) = 7.5412
0
24 -HOUR STORM
RUNOTFF HYDROGRAPH
HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS (CFS)
(Note: Time indicated is at END of Each Unit Intervals)
TIME (HRS) VOLUME (AF) Q(CFS) 0. 10.0 20.0 30.0 40.0
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.667
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.000
.083
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.000
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.167
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16.667 5.5547 7.68 . o . . V. 3
16.750 5.6034 7.07 . o . i V. 4
16.833 5.6487 6.58 . 0 . ¥ V.

16.917 5.6915 6.21 . Q s i v 4
17.000 5.7321 5.90 . Q . . v .
17.083 5.7708 5.62 . Q " v .
17.167 5.8072 5.29 . Q . v

17.250 5.8414 4.95 . Q * . v

17.333 5.8739 4.72 . o] . v

17.417 5.9051 4.54 . Q . v

17.500 5.9354 4,39 . o} . Y

17.583 5.9648 4.26 Q . Y .
17.667 5.9933 4.14 . Q v

17.750 6.0210 4.03 . Q v

17.833 6.0481 3,93 . Q .V .
17.917 6.0745 i.ge4 . Q E .V ’
18.000 6.1004 3.7 . Q 4 .V 1
18.083 6.1258 3.69 . Q i i .V «
18.167 6.1515 3.74 . Q 4 q .V .
18.250 6.1778 3.82 . ©Q v 4 Y .
18.333 6.2042 3.83 . 0Q i i .V .
18.417 6.2302 3.78 . Q . . Vv .
18.500 6.2559 3.73 . Q .V .
18.583 6.2812 3.67 . Q - v .V .
18.667 6.3062 3.62 . Q v
18.1750 6.3308 3.57 Q . .V
18.833 6.3550 3.52 Q v
18.917 6.3790 3.48 Q . v
19.000 6.4027 3.44 . Q . v
19.083 6.4260 3.39 . Q g v
19.167 6.4491 3.35 Q : i v i
19.250 6.4720 3.31 o} : z v :
19.333 6.4945 3.28 . ©Q 4 i v v
19.417 6.5168 3.2¢ . Q = 5 i v
19.500 6.5389 2.21 . ©Q 2 \'s 4
19.583 6.5608 31T &+ Q % ' v .
19.667 6.5824 3.14 . Q i . 5 v .
19.750 6.6038 3.11 Q 4 . ! v .
19.833 6.6250 3.08 Q i . y v .
19.917 6.6460 3.05 Q . v .
20.000 6.6669 3.02 o} . v . v :
20.083 6.6875 3.00 Q . v .
20.167 6.7079 2.97 Q . v
20.250 6.7282 2.94 Q . v 3
20.333 6.7483 2.92 . Q . v
20.417 6.7682 2.89 . Q . H 4 v
20.500 6.7880 2.87 . Q : . v
20.583 6.8076 2.85 .0 . : 4 v
20.667 6.8270 2.82 0 z . v
20.750 6.8464 2.80 Q . ] F v 2
20.833 6.8655 2.78 Q v
20.917 6.8845 2.76 . Q 4 i 4 v oo,
21.000 6.9034 2.74 . Q 8 . v oo
21.083 6.9221 2.72 Q v
21.167 6.9408 2.70 . Q v oo
21.250 6.9592 2.68 . Q v .
21,333 6.9776 2.67 . Q ¥ . v
21.417 6.9958 2.65 . 0Q 4 v
21.500 7.0139 2.63 . 0 . . v
21.583 7.0319 2.61 . Q . . v
21.667 7.0498 2.60 . Q . . 3 v
21.750 7.0676 2.58 Q : v
21.833 7.0852 2.56 o] . F g v
21.917 7.1028 2.55 Q 5 A ; v
22.000 7.1202 2,53 Q i . . v o,
22.083 7.1376 2.52 Q 5 v
22.167 7.1548 2.50 . Q . . v o,
22.250 7.1719 2.49 . Q v .
22.333 7.1890 2.47 . Q i i " v .
22.417 7.2059 2.46 . Q V.
22.500 7.2228 2.45 . Q ; . v .
22.583 7.2395 2.43 . Q . v .
22.667 7.2562 2.42 Q " . v .
22.1750 7.2728 2.41 o] . . . v
22.833 7.2893 2.3 . Q . : v .
22.917 7.3057 2.38 . Q . . E v .
23.000 7.3220 2.37 Q . . . v .
23.083 7.3383 2.36 Q i v .
23.167 7.3544 2.35 Q i V.
23.250 7.3705 2.33 Q F v.
23.333 7.3865 2.32 0 . F 'S
23.417 7.4024 2.31 o] . . F V.
23.500 7.4183 2.30 . Q . F V.
23.583 7.4341 2.29 . Q ! V.
23.667 7.4498 2.28 . Q i i v.
23.750 7.4654 2.27 . Q ; v.
23.833 7.4809 2.26 .0 ¥ v V.
23.917 7.4964 2.2% .. 0Q P V.
24.000 7.5118 2.24 0 P . v,
24.083 7.5263 2.11 . Q i . V.
24.167 7.5362 1.42 .Q . V.
24.250 7.5398 0.53 Q . 5 v.
24.333 7.5408 0.14 Q p v.
24.417 7.5411 0.04 Q : z v.
24.500 7.5412 6.02 Q E f i V.
24.583 7.5412 0.01 O i . V.

R R TR TR AT R RN PR TR A AR R R R P A R A A R R A A S E P AT N T F AR TR TR TR REIF AT E TR ETETTIRERI IR
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FLOW PROCESS FROM NODE

>>>>>FLOW-THROUGH DETENTION BASIN ROUTING MODEL APPLIED TO STREAM #l<<<<<

==ssssamesssssSsss=== EERas=SEEEE=Rn

212.00 TO NODE

21.00 IS CODE =

SEss e O EOEEESSSSS S COAARSESSSESS SR EREES

INFLOW
(STREAM 1)

detention
basin

OUTFLOW
(STREAM 1)

<--

>

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 1

THROUGH A FLOW-THROUGH DETENTION BASIN

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
DEAD STORAGE (AF) =
SPECIFIED DEAD STORAGE (AF)

SPECIFIED EFFECTIVE VOLUME (AF)

0.0

00

FILLED =
FILLED ABOVE OUTLET =

DETENTION BASIN CONSTANT LOSS RATE(CFS) =

0.000

0.00

BASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION:

INTERVAL
NUMBER

WOJOuw WP

DEPTH
(FT)

0.

RRrERrRroOoOO

00

OUTFLOW
(CFS)

.00
.00

STORAGE

(

0.

OO OO0 O0ODOOO0O

AF)

000
.010
.020
.050
.100
.180
.300
.450
.670

0.000

oo TsanSsssSSSSSSEsonEEESSS

MODIFIED-PULS BASIN ROUTING MODEL RESULTS (5-MINUTE COMPUTATION INTERVALS) :
(Note: Computed EFFECTIVE DEPTH and VOLUME are estimated at the clock time;
MEAN OUTFLOW is the average value during the unit interval.)

C

LOCK
TIME

DEAD-STORAGE

FILLED {AF)

[N =NeNeNoNoNoNoNoNeNaloNaloNaoNoNeNoloNoNaNalleNeNeNeNeNe N el No o ool e o=l o]

INFLOW
(CFS)

BE DA DM BPLUVVUVWLUWWWLLLLUVWWLULRYRWOWWWLWLRUUWUWULWWUWWLWLLWWWWWW

LOSS
(CFS)

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MEAN

EFFECTIVE OUTFLOW

DEP

TH (FT)

0.14
0.14

0.15
0.15
0.15
0.15
Q.15
0.15
0.15
0.15
0.15
0,14
0.14
0,15
0.15
0.15
0.15
§.15
0.15
0.16
0.16
0.16
0.16
0.16
0.17
0.17
0.17
0.17

(CFS)

AR AARAAULLLVWMWWWWWWWWWWWRWWLWLLWWLWWLWWWLWLLLRWWOLMRLLLLWLWW

Page 5

EFFECTIVE
VOLUME (AF)



0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
6.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

0.000
0.000
0.000
0.000
06.000
0.000
0.000
0.000
0.000

WODRIINIII200Uuunulnnuad e bR RS
w0
0

2.56

e NeNeNeNoN-NeoReNoNeNeNoNeNeolNeNeNeNoNoNeNaNaoRolNelNeNaoloNeleNoleNejleNeNeNeRe o lleNeNeNo e NeNeNe e NolNeRe e o ojojololole oo oo lo oo o)

0.18
0.18
0.18
0.18
0.19
0.19
0.20
0.22
0.24
0.27
0.29
0.32
0.34
0.37
0.40
0.41
0.43
0.45
0.48
0.51
0.55
Di59
0.61
0.61
0.62
0.65
0.69

0.85
1.02
1.28
1.48
1.55
1.55
1.53
1.51
1.49
1.46
1.43
1.40
1.36
1.31
1.26
1.21
1.16
1.10
1.04
0.98
0.90
0.83
0.74
0.64
0.52
0.40
0.18
0.14
0.16
Q.15
0515
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.13
0.13

0.13
0.13
0.13
0.13
0.12
D.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10

CWOO-Jd Tt JO AN O AN WU WU S S S S DS
DMV O O WRNHEOOD2QUNHNFEOWO NN Oo 9o min s W

[
g

11.6
11.5
11.4
11.2
1L
109

gy
oo
-4

AN NS00 VUV OOOOHHHEMNNMNDWWWAEAEENUNGN-1]00FWWWwEeWWw S0 w e

BRI B B B B BRI AR B D BO B B B BB B B L G L L L L b L L L L L L e R b e W e e W B Y -] WD WD
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0,002
0.009
0,009
0.002
0,009
0.010
0.010
0.011
0.012
0.013
0.015
0.016
0.017
0.019
0.020
0.022
0.025
0,028
0.032
0.037
0,043
0.049
0.052
0.053
0.055
0.061
0.072
0.088
0.119
0.192
0.360
0.540
0.610
0.614
0.596
0.573
0.547
0.517
0.485
0.452
0.417
0.382
0.347
0.311
0.275
0.240
0.206
0.173
0.141
0.112
0.084
0.059
0,038
0.020
0.009
0.007
0.008
0.008
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0,007
0.007
0.007
0.006
0. 006
0.006
0.006
0.006
0.006
0.008
0.008
0.008
0.006
0.006
0.006
0.0086
0.0086
0,006
0.006
0.006
0.008
0.006
0.008
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0,008
0.005

«— Peak— Y



21.917
22.000
22.083
22.167

[eNeoNaleNeNeNeNoleRNeNolleNoleNollojelNoNoNoNoNoNoNo e

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0.0¢

0.09

NNNMNNMNNOMNNNNMNODNNOMMOMNMNMMMONMNMNODOMNNDONNND
WWWwwLbwWwwwdd b &MU UOTOLOIU UGB

[=leNoleoNoleNeNololoNooNoNoleNoNoNeNoNeNoNe NeoNeNe)

.005
.005
.005
.005
.005
.005
.005
.005
.005

PROCESS SUMMARY OF

INFLOW VOLUME
BASIN STORAGE
OUTFLOW VOLUME
LOSs VOLUME

0.000 2.55
0.000 2.53
0.000 2.52
0.000 2.50
0.000 2.49
0.000 2.47
0.000 2.46
0.000 2.45
0.000 2.43
0.000 2.42
0.000 2.41
0.000 2.39
0.000 2.38
0.000 2.37
0.000 2.36
0.000 2.35
0.000 2.33
0.000 2.32
0.000 2.31
0.000 2.30
0.000 2.29
0.000 2.28
0.000 2.27
0.000 2.26
0.000 2,25
STORAGE :

7.541 AF

0.000 AF (WITH

7.541 AF

0.

000 AF

0.000 AF INITIALLY FILLED)

END OF FLOODSCx ROUTING ANALYSIS
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GOODMAN FONTANA I
PONDING AT BLDG 5 TRUCK YARD

Elevation Depth Area Volume 2 Volume 2 Volume Q (discharge)
(feet) (sq. f.) (c.f) (c.f) (ac-ft) (cfs)
1037.00 0.00 265
634 634 0.01 8.7

1037.20 0.20 6077

2798 3,432 0.08 8.8
1037.40 0.40 21905

6352 9,784 0.22 9.0
1037.60 0.60 41616

9625 19,409 0.45 9.2
1037.80 0.80 54629

12120 31,529 0.72 9.3

1038.00 1.00 66571



T T kL e L L el a e e e AR R RS S s S S AR R A
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 920638
PH: (714) 521-4811 FAX: (714) 521-4173

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 6.90
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.042
LOW LOSS FRACTION = 0.062

TIME OF CONCENTRATION(MIN.) = 11.30

RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR SMALL AREA PEAK Q
USER SPECIFIED 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) = 1.35
3-HOUR POINT RAINFALL VALUE (INCHES) = 2
6 -HOUR POINT RAINFALL VALUE(INCHES) = 3
24-HOUR POINT RAINFALL VALUE (INCHES) = 8

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

nmn
(=)
~1
iy

*****ii*****************************************************************W***

TIME VOLUME Q 0. 7.5 15.0 22.5 30.0
(HOURS) (AF) (CFS)

0.18 0.0090 1.15 .Q . . .
0.37 0.0269 1.16 .Q . . .

0.56 0.0450 1.16 .Q . .

0.74 0.0631 1.17 .Q .

0.93 0.0813 1.17 .Q - :

1.12 0.0996 1.18 .Q N g A

1.31 0.1181 1.19 .Q : < R :
1.50 0.1366 1.19 .Q . A 3

1.69 0.1552 1.20 .Q 3 i 2
1.87 0.1739 1.21 Q 5 3 s

2.06 0.1927 1.21  .Q : ;

2.25 0.2116 1.22 .Q . s

2.44 0.2307 1.22 .Q ; P

2.63 0.2498 1.23 .0Q s .
2.82 0.2690 1.24 .Q y

3.00 0.2884 1.25 .Q .

3.19 0.3079 1.25 .Q . .
3.38 0.3275 1.26 .Q . . .
3.57 0.3472 1.27 .Q . . .
3.76 0.3670 1.28 .Q . 3
3.95 0.3870 1.29 .Q . 2
4.13 0.4071 1.30 .Q . A
4.32 0.4273 1.30 .Q 2 :
4.51 0.4476 1.31 .Q Z z
4.70 0.4681 1.32 .Q 7 .
4.89 0.4888 1.33 .Q : <
5.08 0.5095 1.34 .Q 3 5
5.26 0.5305 1.35 .Q 2 .
5.45 0.5515 1.36 .0 . .
5.64 0.5728 1.37 .Q .
5.83 0.5942 1.38 .Q .
6.02 0.6157 1.39 .Q . .
6.21 0.6374 1.40 .0 . .
6.39 0.6593 1.41 .Q .
6.58 0.6814 1.42 .Q . :
6.77 0.7036 1.44 .Q :
6.96 0.7260 1.45 .Q . 3
7.15 0.7487 1.46 .Q 3
7.34 0.7715 1.47 .Q .
7.53 0.7945 1.49 .Q z ; i
7.71 0.8177 1.50 .Q : : 2 ;
7.90 0.8412 1.52 . Q : : s
8.09 0.8648 1.53 Q

8.28 0.8887 1.55 Q . ; "
8.47 0.9129 1.56 Q .
8.65 0.9373 1.58 Q .
8.84 0.9619 1.59 . Q . . .
9.03 0.9868 1.61 , Q . . .
9.22 1.0120 1.62 [¢] . . . .
9.41 1.0375 1.65 . Q )
9.60 1.0632 1.66 . Q . : S
9.78 1.0893 1.69 Q :
9.97 1.1157 1.70 Q % 3 Z
10.16 1.1424 1.73 Q 3
10.35 1.1695 1.75 . Q = A :
10.54 1.1970 1.78 . Q :

10.73 1.2248 1.80 . Q 2

10.91 1.2530 1.83 . Q

Page 1



11.10 1.2817 1.85 Q .

11.29 1.3108 1.89 Q

11.48 1.3404 1.91 Q .

11.67 1.3705 1.95 Q . : %
11.86 1.4011 1.98 Q .
12.05 1.4322 2.03 Q .

12.23 1.4626 1.88 Q . -
12.42 1.4921 1.91 Q . . .
12.61 1.5220 1.94 Q . =
12.80 1.5527 2.01 Q . 3
12.99 1.5842 2.04 Q .

13.18 1.6167 2.12 Q s
13.36 1.6501 2.17 Q

13.55 1.6846 2.27 Q =
13.74 1.7203 2.32 Q . = .
13.93 1.7573 2.44 Q . . .

i4.12 1.7959 2.51 Q ~
14.30 1.8375 2.84 Q .

14.49 1.8824 2.93 Q . .
14.68 1.9296 3.14 . Q . ' . .
14.87 1.9795 3.27 . Q F . . .
15.06 2.0329 3359 . Q . ¥ . .
15.25 2.0903 3:7% . Q Y . . .
15.43 2.1513 4.04 . Q - . .
15.62 2.2119 3475 . Q - . s s
15.81 2.2803 5.05 . Q P . - .
16.00 2.3729 6.84 . Q. = . .
16.19 2.6059 23.10 . . . Q .
16.38 2.8195 4.35 . Q . . . :
16.57 2.8849 4.04 . Q . . : 3
16.75 2.9429 3.42 . Q . . : .
16.94 2.9931 3.03 . Q . . . .
17.13 3.0380 2.74 . Q . i . 7
17.32 3.077%9 2.38 Q § s ~
17.51 3.1136 2.22 Q .

17.69 3.1471 2.08 Q .

17.88 3.1786 1.97 Q v r 5
18.07 3.2086 1.88 Q .

18.26 3.2388 2.00 Q . .

18.45 3.2694 1.93 Q .

18.64 3.2990 1.87 Q . . .
18.83 3.3277 1.81 Q .

15.01 3.3555 1.76 Q . . .
19.20 3.3826 1.72 Q .

19.39 3.4090 1.67 Q .

19.58 3.4348 1.64 Q - .
19.77 3.4599 1.60 Q . .

19.95 3.4846 1,57 Q . . 3
20.14 3.5087 1.54 Q . .

20.33 3.5324 1.51 . Q . B .

20.52 3.5556 1.48 .Q - . .
20.71 3.5785 1.45 .Q B

20.90 3.6009 1.43 .Q . . .
21.08 3.6230 1.41 .Q .

21.27 3.6447 1.38 .Q B . .
21.46 3.6661 1.36 .Q . . .

21.65 3.6871 1.34 .Q . . .
21.84 3.7079 1.33 .Q . - .

22.03 3.7284 1.31 .Q B . .
22,22 3.7486 1.29 .Q . 0 .

22.40 3.7686 1.27 .Q B . .

22.59 3.7883 1.26 .Q . ‘ .

22.78 3.8078 1.24 .Q . . 5
22.97 3.8270 1.23 .Q . N .

23.16 3.8460 1.22 .Q . - .
23.34 3.8649 1.20 .Q . . . =
23.53 3.8835 1.19 .Q . g ~
23.72 3.9019 1.18 .Q B .

23.91 3.9201 1.17 .Q . . .
24.10 3.9382 1.15 .Q . . 4
24.29 3.9471 0.00 Q . .

sESEssEsss s s s s NS SSSSSSS SO S SIS EEEESSSSSSSSSEEECS S EaASESEESE HEwsErae

FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 11.300
DEAD STORAGE (AF) = 0.00
SPECIFIED DEAD STORAGE (AF) FILLED = 0.00
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00
INFLOW
I
|
v _ effective depth
————————————— (and volume}
|
detention [horsw Ve ainiora (s s ieiaen sioie
basin <--> outflow
————————————— | v
| | storage basin outlet
v ___________
OUTFLOW
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DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 6

+*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW *
i (FEET) (ACRE-FEET) (CFS) *k (FEET) (ACRE-FEET) (CFS) hd
. 0.000 0.000 0.000%* 0.200 0.010 8.700%
* 0.400 0.080 8.800w* 0.600 0.220 9.000%
* 0.800 0.450 9.200%* 1.000 0.720 9.300%*

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

1 0.00 0.00000 0.00000
2 0.20 -0.05771 0.07771
3 0.40 0.01152 0.14848
4 0.60 0.14996 0.29004
5 0.80 0.37840 0.52160
6 1.00 0.64762 0.79238

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')
0.180 0.000 1.15 0.05 1.00 g.002
0.368 0.000 1.16 0.05 2.01 0.002
0.557 0.000 1l.16 0.05 2.02 0.002
0.745 0.000 1.17 0.05 2.03 0.002
0.933 0.000 1.17 0.05 2.04 0.002
1.122 0.000 1.18 0.05 2.05 0.002
1.310 0.000 1.19 0.05 2.06 0.002
1.498 0.000 1.19 0.05 2.07 0.002
1.687 0.000 1.20 0.05 2.08 0.002
1.875 0.000 1.21 0.05 2.10 0.002
2.063 0.000 1.21 0.05 2.11 0.002
2.252 0.000 1.22 0.05 2.12 0.002
2.440 0.000 1.22 0.05 2.13 0.002
2.628 0.000 1.23 0.05 2.14 0.002
2.817 0.000 1.24 0.05 2.15 0.002
3.005 0.000 1.25 0.05 2.17 0.003
3.193 0.000 1.25 0.05 2.18 0.003
3.382 0.000 1.26 0.05 2.19 0.003
3.570 0.000 1.27 0.05 2.21 0.003
3.758 0.000 1.28 0.05 2.22 0.003
3.947 0.000 1.29 0.05 2.23 0.003
4.135 0.000 1.30 0.05 2.25 0.003
4.323 0.000 1.30 0.05 2.26 0.003
4.512 0.000 1.31 0.05 2.28 0.003
4.700 0.000 1.32 0.05 2.29 0.003
4.888 0.000 1.33 0.05 2.31 0.003
5.077 0.000 1.34 0.05 2.33 0.003
5.265 0.000 1.35 0.05 2.34 0.003
5.453 0.000 1.36 0.05 2.36 0.003
5.642 0.000 1.37 0.05 2.38 0.003
5.830 0.000 1.38 0.06 2.39 0.003
6.018 0.000 1.39 0.06 2.41 0.003
6.207 0.000 1.40 0.06 2.43 0.003
6.395 0.000 1.41 0.06 2.45 0.003
6.583 0.000 1.42 0.06 2.47 0.003
6.772 0.000 1.44 0.06 2.49 0.003
6.960 0.000 1.45 Q.06 2.51 0.003
7.148 0.000 1.46 0.06 2.53 0.003
7.337 0.000 1.47 0.06 2.55 0.003
7.525 0.000 1.49 0.06 2.58 0.003
7.713 0.000 1.50 0.06 2.60 0.003
7.902 0.000 1.52 0.06 2.63 0,003
8.090 0.000 1.53 0.06 2.65 0.003
8.278 0.000 1.55 0.06 2.68 0.003
8.467 0.000 1.56 0.06 2.0 0.003
8.655 0.000 1.58 0.06 2.73 0.003
8.843 0.000 1.59 0.06 2.76 0.003
9.032 0.000 1.61 0.06 2.79 0.003
9.220 0.000 1.62 0.07 2.82 0.003
9.408 0.000 1.65 0.07 2.85 0.003
9.597 0.000 1.66 0.07 2.88 0.003
9.785 0.000 1.69 0.07 2.92 0.003
9.973 0.000 1.70 0.07 2.95 0.003
10.162 0.000 1.73 0.07 2.99 0.003
10.350 0.000 1.75 0.07 3.03 0.004
10.538 0.000 1.78 0.07 3.07 0.004
10.727 0.000 1.80 0.07 3.12 0.004
10.915 0.000 1.83 0.07 3.16 0.004
11.103 0.000 1.85 0.07 3.21 0.004
11.292 0.000 1.89 0.08 3.26 0.004
11.480 0.000 1.91 0.08 3.31 0.004
11.668 0.000 1.95 0.08 3.37 0.004
11.857 0.000 1.98 0.08 3.43 0.004
12.045 0.000 2.03 0.08 3.49 0.004
12.233 0.000 1.88 0.08 3.40 0.004
12.422 0.000 1.91 0.08 3.30 0.004
12.610 0.000 1.94 0.08 3.35 0.004
12.798 0.000 2.01 0.08 3.44 0.004
12.987 0.000 2.04 0.08 3.53 0.004
13.175 0.000 2.12 0.09 3.63 0.004



13.363
13.552
13.740
13.928
14.117

14.493
14.682
14.870
15.058
15.247
15.435
15.623

[eF=NeloNeNoNoNoNoleNeNoNoNoNoNoNoNoleNoleoNallaloNoloolleNeoleoNolleNoleNolleNoll=NeeNoloNoNoNoleNooNe oo oo NoleNe e ool
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0.09
0.09
0.09
0.10
0.10
0,11
0.12
0.13
0.13
0.14
0.15
0.16
0.15
0.20
0.28
0.66
0.59
0.49
0.33
0.12
0.11
0.10
0.09
0.08

0.08

0.07

0.07
0.07
0.07
0.06

0.06

3.74
3.86
4.00
4,15
4.32
4.66
5.02
5.29
5,59
5.98
6.43
6.82
6.79
7.61
8.72
8.90
9.03
B.94
8.83
7.02
5.03
4.46
4.00
3.74
3,53
3.35
3.38
3.43
3381
3.21
3.12
3.03
2.96
2.88
2.82
2.76
2.70
2.65
2.60
2.55
2.51
2.47

2.39
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HYDROLOGY MAP
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