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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the easterly side of Waterman Avenue between Mill Street
and Rialto Avenue. See following page for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the 100-year existing and proposed condition
hydrology for the project site.

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

Reinhard Stenzel
Brian Weil
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DISCUSSION

Project Description

The project site encompasses approximately 19.7 acres. Proposed improvements to the
site consist of the construction of one industrial type building of 426,000 square feet.
Truck yards are located on the northerly and southerly sides of the building. Vehicle
parking is located on the westerly side of the site. There is a proposed water quality basin
at the southwest corner of the site with additional landscaping adjacent to Waterman
Avenue.

Master Plan Hydrology

The project site is modeled in the County's Master Plan of Drainage (Comprehensive
Storm Drain Plan #7). From the Master Plan, the site has been tabled to an existing storm
drain (a portion of areas CET-3) in Waterman Avenue. The existing storm drain traverses
southerly and connects to Twin Creek. Master Plan peak flow rates are for the 25-year
event. The design frequency for the existing storm drain system in Waterman Avenue is
not indicated on the plans. Twin Creek is a fully improved Flood Control channel.

See Appendix "A" for referenced portions of the County's Master Plan of Drainage and
plans prepared by CM Engineering Associates and plans for existing storm drain

facilities.

Existing Condition Hydrology

While the site is tabled to Waterman Avenue per the County's Master Plan of Drainage,
the entire site does not currently drain to Waterman Avenue. The northerly portions of
the project site and some offsite areas (nodes 100-102 and 110-112 on existing condition
hydrology map) generally drain from east to west to Waterman Avenue. Additional
westerly areas (nodes 120-122 and 130-131) also drain to Waterman Avenue. The total
100-year peak flow rate from these areas (direct sum of individual drainage areas) is
approximately 30.5 cfs.

The remaining southeasterly portion of the site (nodes 140-141 and 150-151) currently
drains to the southerly corner of the site at the former location of the railroad tracks and
Twin Creek. The total 100-year peak flow rate for these areas is 25.4 cfs.

Land use types are based on recent aerial topography and images from Google Maps. The
site consists of portions of commercial development, open space and large residential lots
(1 unit/acre).



Proposed Conditions

Runoff from the proposed site will alter existing drainage patterns. The westerly portion
of the site will continue to drain to the existing Waterman Avenue storm drain system. A
larger portion of the site will connect directly to Twin Creek. Twin Creek is fully
improved and has more capacity for runoff than the Waterman Avenue storm drain
system. Since all runoff is ultimately tabled to Twin Creek, the diversion will not
significantly impact the existing drainage facilities.

Runoff from the proposed building, the northerly and southerly truck yards and easterly
drive aisle (nodes 100-124) will be intercepted in catch basins in the truck yard area and
conveyed to the southeast corner of the project site via a proposed storm drain system.
The 100-year peak flow rate for this area is approximately 60.0 cfs.

Flow from the northerly parking lot (nodes 200-202) will be intercepted in catch basins
and conveyed to the existing storm drain in Waterman Avenue via a proposed onsite
storm drain. The 100-year peak flow rate for this area is approximately 3.3 cfs.

Runoff from the westerly parking area and a small portion of the roof (nodes 300-302)
drain to the proposed water quality basin at the southwest corner of the site. A proposed
storm drain will convey runoff to the existing storm drain in Waterman Avenue. The 100-
year peak flow rate for this area is approximately 6.4 cfs.

See Appendix “B" for existing and proposed condition hydrology calculations and
Appendix “C” for hydrology maps.

Methodology

San Bernardino County Rational Method program (AES Software) was used for the
hydrology calculations. The site is composed of soil type “B” per the San Bernardino
County Hydrology.
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APPENDIX B

HYDROLOGY CALCULATIONS



EXISTING CONDITION
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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 MIRARDA CA 90638
PH: (714) 521-4811 FAX: (714) 521-4173

kkxkkhkhkkkrhkxkdrkknktkxswkx DESCRIPTION OF STUDY **kkdkkkhkhkkhkxhwkkhrkdhkkkdk

* WATERMAN AVENUE N
* EXISTING CONDITION NODES 100-102 o
* 100-YEAR *

AR AR E RS L S S AR Sl S e R e s e e R R R R E RS RS R TR

FILE NAME: C:\XDRIVE\3288\EXA.DAT
TIME/DATE OF STUDY: 14:43 06/14/2014

Ommmm s N R N ST R T e i S e EEs=a==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) = 1.2800

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

LERE AR R R RS S SRR E e R e Y R R T R R A N Y

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

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

INTITTAL SUBAREA FLOW-LENGTH(FEET) = 390.00
ELEVATION DATA: UPSTREAM (FEET) = 1035.80 DOWNSTREAM(FEET) = 1031.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.758

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.097

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.)

NATURAL POOR COVER

"BARREN" B 1.20 0.03 1.00 97 13.76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.03

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA RUNOFF (CFS) = 3.31

TOTAL AREA (ACRES) = 1.20 PEAK FLOW RATE (CFS) = 3.31

LA AR SRR R RS R LR R d e R R L TR R R L R R L R R g g e U R e g

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREAc<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1031.00 DOWNSTREAM (FEET) = 1025.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 480.00 CHANNEL SLOPE = 0.0115
CHANNEL FLOW THRU SUBAREA (CFS) = 3.31

FLOW VELOCITY (FEET/SEC) = 2.05 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.89 Tc(MIN.) = 17.65

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 870.00 FEET.

B R R R R L T e VU U PR

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 381

MAINLINE Tc(MIN) = 17.65
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.667




SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SO0IL  AREA Fp Ap s5C8

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER

"BARREN" B 1.70 0.03 1.00 a7

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.03
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 1.70 SUBRREA RUNOFF (CFS8) = 4.03
EFFECTIVE AREA (ACRES) = 2.90  AREA-AVERAGED Pm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.03 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 2.90 PEAK FLOW RATE(CFS) = 6.87

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 2.90 TC(MIN.) = 17.65

EFFECTIVE AREA (ACRES) = 2.90 AREA-AVERAGED Fm(INCH/HR)= 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.03 AREA-AVERAGED Ap = 1.00

PERK FLOW RATE (CFS) = 6.87

e i e A il O it E===

= e - L e e e )

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

AhwAhk Kk kA kkhhkkAk*hkk*** DESCRIPTION OF STUDY *#**khkkkshxrrkrrkrrrhhhrhn

* WATERMAN AVENUE *
* EXISTING CONDITION NODES 110-112 *
* 100-YEAR *

EEE R R R T RS R RS ERE R SRR AR R E AR Rl AR AR EREE LR LSS

FILE NAME: C:\XDRIVE\3288\EXB.DAT
TIME/DATE OF STUDY: 14:46 06/14/2014

~-*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) = 1.2800

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

B R R R X e E]
FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 475.00
ELEVATION DATA: UPSTREAM(FEET) = 1037.50 DOWNSTREAM(FEET) = 1029.30

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.056

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.270

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 1.70 0.45 0.10 76 8.06

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 6.46

TOTAL AREA(ACRES) = 1.70 PEAK FLOW RATE (CFS) = 6.46

L R R T T
FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREAc<<<<<

Doammmm=—. e sssaEEs S NN NN NN EESETEEEESSSTEEsaEEE=Es

ELEVATION DATA: UPSTREAM(FEET) = 1029.30 DOWNSTREAM (FEET) = 1025.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 610.00 CHANNEL SLOPE = 0.0062
CHANNEL FLOW THRU SUBAREA (CFS) = 6.46

FLOW VELOCITY (FEET/SEC) = 1.77 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 5.74 Tc(MIN.) = 13.80

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1085.00 FEET.

LRSS AR AR R R R R SRS RS EEel S TR R ERE AR R S R e R

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 81

MAINLINE Tc(MIN) = 13.80
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.092
SUBAREA 1.0SS RATE DATA(AMC III):



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

NATURAL POOR COVER

"BARREN" B 3.15 0.03 1.00 97
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.03

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA(ACRES) = 3.15 SUBAREA RUNOFF (CFS) = 8.67
EFFECTIVE AREA (ACRES) = 4,85  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.05 AREA-AVERAGED Ap = 0.68

TOTAL AREA(ACRES) = 4,85 PEAK FLOW RATE(CFS) = 13.33
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 4,85 TC(MIN.) = 13.80

EFFECTIVE AREA(ACRES) = 4,85 AREA-AVERAGED Fm(INCH/HR)= 0,04
AREA-AVERAGED Fp(INCH/HR) = 0.05 AREA-AVERAGED Ap = 0.68

PEAK FLOW RATE(CFS) = 13,33

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

kkkkkkkhkkhkkkkkkkxhxkxk**k*% DESCRIPTION OF STUDY *#*%kkddhkbhkdkkhhrrkkhrdsk

* WATERMAN AVENUE £
* EXISTING CONDITION NODES 120-122 N
* 100-YEAR *

Ak KA KA AR AN R AN IR AR AR TN KT AR TR T AR RN A AN Ak R AR ARk Ak kR XA XAk dk bk hh AT h T hxx %

FILE NAME: C:\XDRIVE\3288\EXC.DAT
TIME/DATE OF STUDY: 14:50 06/14/2014

e e e St = 2 2] L i B S e e St el S

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
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

I
o

.95

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.2800

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

R L R A R R R g R R e AR e RS S e S e e
FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 440.00
ELEVATION DATA: UPSTREAM (FEET) = 1030.00 DOWNSTREAM (FEET) = 1027.00

e i SnRaRes

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 16.248

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.803

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.)

NATURAL POOR COVER

"OPEN BRUSH" B 1.60 0.16 1.00 92 16.25

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.16

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA RUNOFF (CFS) = 3.81

TOTAL AREA(ACRES) = 1.60 PEAK FLOW RATE (CFS) = 3.81

LA A AR SRS RS SRR R e At e st d R sttt i sttt At ds SRRl

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 9

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

UPSTREAM NODE ELEVATION(FEET) =  1027.00

DOWNSTREAM NODE ELEVATION(FEET) =  1023.70

CHANNEL LENGTH THRU SUBAREA(FEET) = 395.00

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

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

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH(FEET) = 0.50

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.563

SUBAREA LOSS RATE DATA (AMC III):

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

COMMERCTAL B 2.30 0.45 0.10 76

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.41



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2,52
AVERAGE FLOW DEPTH(FEET) = 0.37 FLOOD WIDTH(FEET) = 21.42
"Y' GUITER FLOW TRAVEL TIME(MIN.) = 2.61 Tc(MIN.) = 18.86

SUBAREA AREA (ACRES) = 2.30 SUBAREA RUNOFF(CFS) = 5.21
EFFECTIVE AREA(ACRES) = 3.90 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.47

TOTAL AREA (ACRES) = 3.90 PEAK FLOW RATE(CFS) = 8.67

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.40 FLOOD WIDTH(FEET) = 24 .64

FLOW VELOCITY (FEET/SEC.) = 2.64 DEPTH*VELOCITY (FT*FT/SEC) = 1.05
LONGEST FLOWPATH FROM NODE 120,00 T0O NODE 122.00 = 835,00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 3.90 TC(MIN.) = 18.86

EFFECTIVE AREA(ACRES) = 3.90 AREA-AVERAGED Fm(INCH/HR)= 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.47

PEAK FLOW RATE(CFS) = B.67

B s e e e p s ot EE s sms s OTEEESS S EES =i

e T e e T e L === m=cs=wrerer ==== X1

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

hkkkkk kXA XK FR AN Nk *%%**% DESCRIPTION OF STUDY T S LI R LA

* WATERMAN AVENUE

* EXISTING CONDITION NODES 130-131

* 100-YEAR

*
*

*

IR AR KT AN KK IR I N AR R AN N KR AR RR N KA I AARATRR KA AR I AT AR AT hhrr kb ddhhhhhdhbrdk

FILE NAME: C:\XDRIVE\3288\EXD.DAT

TIME/DATE OF STUDY:

14:51 06/14/2014

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

USER SPECIFIED STORM EVENT (YEAR)

SPECIFIED MINIMUM PIPE SIZE

SPECIFIED PERCENT OF GRADIENTS (DECIMAL)

(INCH)

100.00
12.00

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) = 1.2800

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

X P R T E R SRR RS R R AR R RS S LSS SRS SRS SRRl SRR E LAl

FLOW PROCESS FROM NODE

130.00 TO NODE

131.00 IS CODE = 21

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

SESSEASERESSN = -

INITIAL SUBAREA FLOW-LENGTH

(FEET)

ELEVATION DATA: UPSTREAM(FEET) =

1025.00 DOWNSTREAM(FEET) =

190.00
1022.50

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.)
* 100 YEAR RAINFALL INTENSITY (INCH/HR)

= 5.896
= 5.150

SUBAREA Tc¢ AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCs

LAND USE

SOIL

GROUP

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =

SUBAREA RUNOFF (CFS) =
TOTAL AREA (ACRES) = 0.

1.61

El) PEAK FLOW RATE(CFS) =

AREA Fp
(ACRES)
0.35

Ap 8Cs  Tc
(DECIMAL) CN (MIN.)
0.10 76 5.90

(INCH/HR)
0.45

0.10

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) =
EFFECTIVE AREA (ACRES) =
AREA-AVERAGED Fp (INCH/HR) =
PEAK FLOW RATE (CFS) =

TC(MIN.) =
AREA-AVERAGED Fm(INCH/HR)= 0.05
AREA-AVERAGED Ap =

5.90

0.10

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

Rnalysis prepared by:

THIENES ENGINEERING
16800 VALLEY VIEW AVENUE
LA MIRADA CA 90638

PH:

(714) 521-4811 FAX:

(714) 521-4173

Wk Kk kA A I I IRk KR IRk Rk kA kI *k*% DESCRIPTION OF STUDY ¥k kkwskkskrkkrxhahrnhndhin

* WATERMAN AVENUE

* EXISTING CONDITION NODES 140-141

* 100-YEAR

*

*

*

A NI A AR R AR AR IR AR AR I N KRR AR T AN AR A AR IR AR NERA AR AR AR AT AR IRk kN kR hhrkhdhkrk k&

FILE NAME: C:\XDRIVE\3288\EXE.DAT

TIME/DATE OF STUDY:

14:53 06/14/2014

s EEEEEEEESSEE S

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

USER SPECIFIED STORM EVENT (YEAR

)

SPECIFIED MINIMUM PIPE SIZE (INCH)

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE

100.00
12.00

0.95

*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

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

0.6000

1.2800

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

Ak A AR AN KRR T AN TN Ik AR IR Ak h R LA AT AT A I I Ak kb kA ko ha kT hhdhhkhhhkdrrrnwhkhhhrhktx

FLOW PROCESS FROM NODE

140.00 TO NODE

141.00 IS CODE

21

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

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

Tc

R EEEEEEESSEESSEs

T)

720.00

1028.00 DOWNSTREAM (FEET) 1019.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.)
* 100 YEAR RAINFALL INTENSITY (INCH/HR)
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL ARER
LAND USE GROUP (ACRES)
NATURAL POOR COVER
"OPEN BRUSH"

B 4.80

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR)
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap

SUBAREA RUNOFF (CFS)
TOTAL AREA (ACRES)

10.80
4.80

PERK FLOW RATE (CFS)

17.729
2.660

Tc
(MIN.)

SCS
CN

Ap
(DECIMAL)

Fp
(INCH/HR)

0.16 1.
16

00 92 17.73

(0]8

1.00

—====s=ssssoe

END OF STUDY SUMMARY:
TOTAL AREA (ACRES)

EFFECTIVE AREA(ACRES)
AREA-AVERAGED Fp (INCH/HR)
PEAK FLOW RATE (CFS)

.80
.80

0.16
10.80

TC{MIN.)
AREA-AVERAGED Fm (INCH/HR) =
AREA-AVERAGED Ap

17.73

1.00

Y S T

END OF RATIONAL METHOD ANALYSIS



AT AR AR AR AN AR AR A AR AR A AN AR AR AT T AA RN AT AAA TR AR A AR A AR A AR A A TR AR A AR Aw
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-99 Advanced Engineering Software (aes)
Ver. B.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

FAKKAKKKKFRAKRARANR Kk KA+ 4% DESCRIPTION OF STUDY **#dkkaskkhhkd kA vk hhhhhhhhk

* WATEMAN AVENUE L4
* EXISTING CONDITION NODES 150-151 i
* 100-YEAR *

EES R E AR AR RS SRSl E s A RS sEERE EREERRERERSRRS Rtk ]

FILE NAME: C:\XDRIVE\3288\EXF.DAT
TIME/DATE OF STUDY: 15:19 06/14/2014

PP S p—— pp— P = = B T LT Py

- -*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) = 1.2800

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

AR AR R AR A RS AR S R e R R R RS R
FLOW PROCESS FROM NODE 150.00 TO NODE 151.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 690.00
ELEVATION DATA: UPSTREAM(FEET) = 1038.00 DOWNSTREAM(FEET) = 1021.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*#*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.764

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.060

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap sCs Tc

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

COMMERCIAL B 0.75 0.45 0.10 76 8.76

RESIDENTIAL

"1l DWELLING/ACRE" B 0.75 0.45 0.80 76 13.52

NATURAL POOR COVER

"BARREN" B 2.60 0.03 1.00 97 15.13

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.12

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.80

SUBAREA RUNOFF (CFS) = 14.63

TOTAL ARREA (ACRES) = 4.10 PEAK FLOW RATE(CFS) = 14.63
EEssSSSSCCEEmEEssmsEssssssSSSSCCCNNOEEEEEEEEmcscnsssssssESSSSSSSSSSSSoSmmass

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 4.10 TC(MIN.) = 8.76

EFFECTIVE AREA (ACRES) = 4.10 AREA-AVERAGED Fm(INCH/HR)= 0.10

AREA-AVERAGED Fp(INCH/HR) = 0.12 AREA-AVERAGED Ap = 0.80

PEAK FLOW RATE (CFS) = 14.63

END OF RATIONAL METHOD ANALYSIS




PROPOSED CONDITION
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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

Kk kk Kk Kk kR kN Xk Kk *k*k*k k% DESCRIPTION OF STUDY **kkkkhkkokkkkkwakhkhhhkdnsk

* WATERMAN AVENUE A
* AREA DRAINING TO CHANNEL b
* 100-YEAR .

L Y S A R A R R S RS RS SRS L R RS s saesthtt lE

FILE NAME: C:\XDRIVE\3288\3288A.DAT
TIME/DATE OF STUDY: 16:27 06/14/2014

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

- -*TIME-QOF-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 INTERPCLATION 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) = 1.2800

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

R e e e
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 1030.92 DOWNSTREAM (FEET) = 1026.18

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.823

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.717

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 2.00 0.45 0.10 76 6.82

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 8.41

TOTAL AREA (ACRES) = 2.00 PEAK FLOW RATE (CFS) = 8.41

D R R R R R L L R e 22 2 AR A E L]
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

SEEsSSsSsrSSSSSSSSSEESEnnEEEE TSR EEE SR EESTEEEnDSEESEOEEEESEa =

ELEVATION DATA: UPSTREAM(FEET) = 1022.18 DOWNSTREAM(FEET) = 1021.36
FLOW LENGTH(FEET) = 165.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.1 INCHES

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

ESTIMATED PIPE DIAMETER (INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.41

PIPE TRAVEL TIME(MIN.) = 0.52 Tc(MIN.) = 7.34

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 465.00 FEET.
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 81

MAINLINE Tc(MIN) = 7.34



* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.515
SUBAREAR LOSS RATE DATA (AMC III):

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

COMMERCIAL B 1.60 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) = 1.60 SUBAREA RUNOFF (CFS) = 6.44

EFFECTIVE AREA(ACRES) = 3.60 AREA-AVERAGED Fm(INCH/HR) = 0.05

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

TOTAL AREA (ACRES) = 3.60 PEAK FLOW RATE (CFS) = 14.48

R e R R R e T s R R R R ]
FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1021.31 DOWNSTREAM(FEET) = 1020.80

FLOW LENGTH(FEET) = 102.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.04

ESTIMATED PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 14.48

PIPE TRAVEL TIME(MIN.) = 0.28 TC(MIN.) = 7.62

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 567.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 Is CODE = 81

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

EEEEsEssEssSSEssTSnsSsERas SEssassEsnnseE SmE e e A E S e e e A

MAINLINE Tc(MIN) = 7.62

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.415

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 8CS

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

NATURAL POOR COVER

"BARREN" B 1.20 0.03 1.00 97
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.03

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 1.20 SUBAREA RUNOFF (CFS) = 4.73
EFFECTIVE AREA (ACRES) = 4.80 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.13 AREA-AVERAGED Ap = 0.32

TOTAL AREA (ACRES) = 4.80 PEAK FLOW RATE(CFS) = 18.89
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1020.80 DOWNSTREAM(FEET) = 1020.35

FLOW LENGTH{FEET) = 184.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.9 INCHES

PIPE-FLOW VELQOCITY (FEET/SEC.) = 4.92

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.89

PIPE TRAVEL TIME(MIN.) = 0.62 Tc(MIN.) = 8.24

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 751.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc(MIN) = 8.24

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.211

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 8CS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 1.55 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) = 1.55 SUBAREA RUNOFF (CFS) = 5.81
EFFECTIVE AREA (ACRES) = 6.35 AREA-AVERAGED Fm{INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.16 AREA-AVERAGED Ap = 0.27

TOTAL AREA (ACRES) = 6.35 PERK FLOW RATE(CFS) = 23.82
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31

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

P T T T T T e Y aaat e L P BT Tt

ELEVATION DATA: UPSTREAM(FEET) = 1020.35 DOWNSTREAM(FEET) = 1019.51
FLOW LENGTH(FEET) = 168.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.9 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.82

PIPE TRAVEL TIME(MIN.) = 0.41 Tc (MIN.) = 8.65

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 919.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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MAINLINE Tc (MIN) = 8.65

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.092

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCIAL B 1.30 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) = 1.30 SUBAREA RUNOFF (CFS) = 4.73
EFFECTIVE AREA(ACRES) = 7.65 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.18 AREA-AVERAGED Ap = 0.24

TOTAL AREA (ACRES) = 7.65 PEAK FLOW RATE(CFS) = 27.87
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<x
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1019.51 DOWNSTREAM(FEET) = 101B8.67
FLOW LENGTH (FEET) = 168.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.07

ESTIMATED PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 27.87

PIPE TRAVEL TIME(MIN.) = 0.40 Tc (MIN.) = 9.05

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 1087.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31
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MAINLINE Tc (MIN) = 9.05

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.983

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCs

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

COMMERCIAL B 1.30 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) = 1.30 SUBAREA RUNOFF (CFS) = 4.61
EFFECTIVE AREA (ACRES) = 8.95 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.22

TOTAL AREA (ACRES) = 8.95 PEAK FLOW RATE (CFS) = 31.73
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FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1018.67 DOWNSTREAM(FEET) = 1017.59

FLOW LENGTH (FEET) = 216.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.39

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS) = 31.73

PIPE TRAVEL TIME (MIN.) = 0.49 Tc(MIN.) = 9.53

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 1303.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 81

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

MAINLINE Tc(MIN) = 9.53

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.860

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SC8 SOIL AREA Fp Ap SCs

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

COMMERCIAL B 1.10 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) = 1.10 SUBAREA RUNOFF (CFS) = 3.78
EFFECTIVE AREA (ACRES) = 10.05 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp{INCH/HR) = 0.21 AREA-AVERAGED Ap = 0.21

TOTAL AREA (ACRES) = 10.05 PEAK FLOW RATE(CFS) = 34.52
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FLOW PROCESS FROM NODE 107.00 TO NODE 123.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1017.59 DOWNSTREAM(FEET) = 1013.10

FLOW LENGTH(FEET) = 576.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.82

ESTIMATED PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 34.52

PIPE TRAVEL TIME(MIN.) = 1.09 Tc (MIN.) = 10.62

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 123.00 = 1879.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 10
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 405.00

ELEVATION DATA: UPSTREAM(FEET) = 1023.88 DOWNSTREAM(FEET) = 1020.87

h

Tc = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.946

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.010

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 3.55 0.45 0.10 76 8.95

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 12.67

TOTAL AREA (ACRES) = 3.55 PEAK FLOW RATE (CFS) = 12.67
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FLOW PROCESS FROM NODE 111.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1016.87 DOWNSTREAM(FEET) = 1013.65
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.29

ESTIMATED PIPE DIAMETER (INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.67

PIPE TRAVEL TIME(MIN.) = 1.35 Tc{MIN.) = 10.30

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 915.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 10.30

RAINFALL INTENSITY (INCH/HR) = 3.69
AREA-AVERAGED Fm{INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 3.55

TOTAL STREAM AREA (ACRES) = 3.55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.67
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FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 700.00
ELEVATION DATA: UPSTREAM(FEET) = 1027.56 DOWNSTREAM(FEET) = 1020.87

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.589

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.624

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 4.05 0.45 0.10 76 10.59

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 13.04

TOTAL AREA (ACRES) = 4.05 PEAK FLOW RATE(CFS) = 13.04
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1016.87 DOWNSTREAM(FEET) = 1013.65
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.39

ESTIMATED PIPE DIAMETER (INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.04

PIPE TRAVEL TIME (MIN.) = 0.07 Tc(MIN.) = 10.66

LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 760.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.66

RAINFALL INTENSITY (INCH/HR) = 3.61

AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.45

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 4.05

TOTAL STREAM AREA(ACRES) = 4.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.04

*% CONFLUENCE DATA *¥*

STREAM Q Tc Intensity  Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
il 12.67 10.30 3.685 0.45( 0.05) 0.10 3.5 110.00
2 13.04 10.66 3.610 0.45( 0.05) 0.10 4.1 120.00

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

** PEAK FLOW RATE TABLE **

STREAM Q TcC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
il 25.54 10.30 3.685 0.45( 0.05) 0.10 7.5 110.00
2 25.45 10.66 3.610 0.45( 0.05) 0.10 7.6 120.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:



PEAK FLOW RATE (CFS) = 25.54 Tc(MIN.) = 10.30

EFFECTIVE AREA (ACRES) = 7.46 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 7.60

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 915.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1013.65 DOWNSTREAM(FEET) = 1013.10
FLOW LENGTH(FEET) = 108.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.04

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 25.54

PIPE TRAVEL TIME(MIN,) = 0.26 Tc(MIN.) = 10.55

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 123.00 = 1023.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
3 25.54 10.55 3.631 0.45( 0.05) 0.10 7.5 110.00
2 25.45 10.91 3.559 0.45( 0.05) 0.10 7.6 120.00
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 123.00 = 1023.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 34.52 10.62 3.617 0.21( 0.04) 0.21 10.1 100.00
LONGEST FLOWPATH FROM NODE 0.00 TO NODE 123.00 = 0.00 FEET.

*#% PEAK FLOW RATE TABLE *¥*

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 §9.97 10.55 3.631 0.27( 0.04) 0.16 17.4 110.00
2 59.40 10.91 3.559 0.28( 0.04) 0.16 17.7 120.00
3 60.04 10.62 3.617 0.27( 0.04) 0.16 17.5 100.00
TOTAL AREA(ACRES) = 17.65

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 60.04 Tc(MIN.) = 10.621

EFFECTIVE AREA (ACRES) = 17.54 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 17.65

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 123.00 = 1023.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 12
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FLOW PROCESS FROM NODE 123.00 TO NODE 124.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 1013.10 DOWNSTREAM(FEET) = 1012.00
FLOW LENGTH (FEET) = 52.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.03

ESTIMATED PIPE DIAMETER (INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 60.04

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 10.68

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 124.00 = 1075.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 17.65 TC(MIN.) = 10.68

EFFECTIVE AREA (ACRES) = 17.54 AREA-AVERAGED Fm(INCH/HR)= 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.16




PEAK FLOW RATE(CFS) = 60.04
** PEAK FLOW RATE TABLE #**
STREAM Q Tc Intensity
NUMBER (CFS) (MIN.) (INCH/HR)
1 59.97 10.62 3.619
2 60.04 10.68 3.605
3 59.40 10.98 3.547

T s = e e Y

Fp (Fm) Ap Ae HEADWATER
(INCH/HR) (ACRES) NODE
0.27( 0.04) 0.16 17.4 110.00
0.27( 0.04) 0.16 17.5 100.00
0.28( 0.04) 0.16 17.7 120.00

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

khkkkkkkkhkhkhkhkhrkkkhxwrx DESCRIPTION OF STUDY H**kkkhkhhkhkhakxhhhxhrhkdhhn

* WATERMAN AVENUE £
* NORTHERLY AREA TO EXISTING STORM DRAIN IN WATERMAN AVENUE i
* 100-YEAR

LAA AR SRR RS Rttt Rttt st itttz it Al

FILE NAME: C:\XDRIVE\3288\3288B.DAT
TIME/DATE OF STUDY: 17:16 06/14/2014

=== === == == sssssssssensss oA TEERSSSES

--*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) = 1.2800

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

EAREAEAETATN AR ANARA AN SRR A bbb bR bbb asndbdnd bRt tdntbnbidandanshanddidnn
FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<«<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARER<<
INITIAL SUBBREA FLOW-LENGTH(FEET) = 220.00
ELEVATION DATA: UPSTREAM(FEET) = 1028.95 DOWNSTREAM(FEET) = 1026.15

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.294

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.952

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 0.60 0.45 0.10 76 6.29

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 2.65

TOTAL AREA(ACRES) = 0.60 PEAK FLOW RATE(CFS) = 2.65

AR AR R S S R R RS RS E R R S L Y

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 31

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

L e e O T L LT Ty

ELEVATION DATA: UPSTREAM(FEET) = 1022.15 DOWNSTREAM(FEET) = 1021.85
FLOW LENGTH (FEET) = 46.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.35

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.65

PIPE TRAVEL TIME(MIN.) = 0.18 Tc(MIN.) = 6.47

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 266.00 FEET.

AEER R R AR R R R R LR R LR R R R R R R R R B Y

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 81

~
n

o
'

~J

MAINLINE Tc (MIN



* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.870

SUBAREAR LOSS RATE DATA(AMC III)

DEVELOPMENT TYPE/ SCS5 SOIL  AREA Fp Ap 508
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL B 0.15 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) = 0.15 SUBAREA RUNOFF (CFS) = 0.65

EFFECTIVE AREA (ACRES) = 0.75  AREA-AVERAGED Fm(INCH/HR) 0.05

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

TOTAL AREA (ACRES) = 0.75 PEAK FLOW RATE(CFS) = 3.26

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) B 0.75 TC(MIN.) = 6.47

EFFECTIVE AREA (ACRES) = 0.75 AREA-AVERAGED Fm{INCH/HR)= 0.05

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

PEAX FLOW RATE(CFS) = 3.26

ErEssEsEaES S SN TSR ES

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. B.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

Fhkkkhkwkkxhkkhkkkkkkkkkrkxdkx DESCRIPTION OF STUDY ***kwkkhkkhkhThhhkardhrrrdhrk

* WATERMAN AVENUE *
* SOUTHERLY AREA TO EXISTING STORM DRAIN IN WATERMAN *
* 100-YEAR *

Ak kI kK h kR AR KRNI H kAR R AR AN b A AR I AT R R R A I AR R IR A kb kv kkhkkddhh b hrhrrhhs

FILE NAME: C:\XDRIVE\3288\3288C.DAT
TIME/DATE OF STUDY: 17:18 06/14/2014

OO AIAIEE NS EESSSSSsSCSESSsSSsESSsSsEssssSSsSSsssSsssss=s=y)

--*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 SPECTFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.2800

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

L S e
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<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 585.00
ELEVATION DATA: UPSTREAM (FEET) = 1026.70 DOWNSTREAM(FEET) = 1023.27

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

SUBAREA ANALYSIS USED MINIMUM Tc{(MIN.) = 10.867

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.568

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 1.05 0.45 0.10 76 10.87

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 3.33

TOTAL AREA (ACRES) = 1.05 PEAK FLOW RATE (CFS) = 3.33

LR R R R T R T SRR
FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

e e T T e e et e

ELEVATION DATA: UPSTREAM(FEET) = 1019.27 DOWNSTREAM(FEET) = 1018.00
FLOW LENGTH(FEET) = 82.00 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.47

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.33

PIPE TRAVEL TIME (MIN.) = 0.21 Tc(MIN.) = 11.08

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 667.00 FEET.

KNl N R R A R R R A R A R A AR AN Ak A A A R NI A AN R A AN AT A AR AR AR A AN RN AR A AR A A KRR AN TR

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 81

sEIESES EEREEEESEEs s s TSRS SSSSSEEEEE ST B s s S EE S S S S SRS S S S S S S S

MAINLINE Tc(MIN) = 11.08




* 100 YEAR RAINFALL INTENSITY (INCH/HR} = 3.527
SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL B 1.00 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) = 1.00 SUBAREA RUNOFF (CF8) = 3.13

EFFECTIVE AREA(ACRES) = 2.05  AREA-AVERAGED Fm{INCH/HR) = 0.05

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

TOTAL AREA(ACRES) = 2.05 PEAK FLOW RATE (CFS) = 6.42

END OF STUDY SUMMARY :

TOTAL AREA(ACRES) = 2.05 TC(MIN.) = 11.08

EFFECTIVE AREA(ACRES) = 2.05 AREA-AVERAGED Fm(INCH/HR)= 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.45 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE(CFS) = 6.42

END OF RATICNAL METHOD ANALYSIS
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