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NOTICE

The information presented in this document was compiled and interpreted
exclusively for the purposes stated in the document introduction.
WorleyParsons provided this report for Pacific Gas and Electric (PG&E)
Company solely for the purpose noted above. :

WorleyParsons has exercised reasonable skill, care, and diligence fo assess
the information acquired during the preparation of this report, but makes no
guarantees or warranties as to the accuracy or completeness of this
information. The information contained in this report is based upon, and limited
by, the circumstances and conditions acknowledged herein, and upon
information available at the time of its preparation. The information provided by
others is helieved to be accurate buf cannot be guaranteed.

WorleyParsons does not accept any responsibility for the use of this report for
any purpose other than that stated in the document introduction and does not
accept responsibility to any third party for the use in whole or in part of the
contents of this report. Any alternative use, including that by a third party, or
any reliance on, or decisions based on this document, is the responsibility of
the afternative user or third party.

No part of this publication may be reproduced, stored in a retrieval system or
transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the prior permission of
WorleyParsons.
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1. INTRODUCTION

Zero Waste Energy Development Company is proposing a 150,000 ton per year dry fermentation
Anaerobic Digestion Facility to process and recover energy from the organic portion of municipal
solid waste generated by the City of San Jose and surrounding commiunities, The proposed
project will be developed in three phases with each phase capable of processing approximately
50,000 tons per year of organic materials.

The facility is located on the former Nine Par Landfill (Nine Par Site) at 2100 Los Esteros Road,
San Jose, California {refer to Figure 1). it is adjacent to the Zanker Road Resource Recovery
Operation and Landfill (ZRRROL) and the Zanker Material Processing Facility (ZMPF).

The topographic survey with the lease boundary for this site is shown on Figure 2. The survey
drawing shows the existing swamps and overflow lands on the north side of the property. There
are existing trees on the south side of the property parallel with Los Esteros Road and future 20
feet right of way take. There are existing channels on the westerly side of the while there is
existing 50 feet ingress and egress easement on the east side.

The top elevations of the existing grades vary with almost twin peaks sloping down on all the
sides of the property.

2. PURPOSE

The aim of this study is to evaluate existing grading and drainage patterns assocciated with
predevelopment conditions and the future post development grading requirements and drainage
flows through and around the project site. The objective of the study is to ensure the
development minimizes its overall impact within the Site and on the downstream properties and
drainage system. This report includes the stormwater control measures and engineering analysis
and desigh of BMP and drainage structures.

The project site is located in a flood zone at Flood Plain EI. 12.00 based on FEMA flood zone
Map Number 006085C0062H and Map Number 0B085CO055H dated May 18, 2009 (refer to
Figure 4)

The existing landfill soil cover consists of a non-uniform mix of silty clay, éandy clay, gravelly clay,
clayey sand, siity sand and gravelly silt materials.

The groundwater elevation is approximately at Elevation 0°-0". The hydrologic soil group is D.

3. DRAINAGE AREAS

The total drainage area is approximately 28.3 acres. The finish grade elevations vary to minimize
excavations on existing landfill. The vertical profile of the post-developed area resembles a series
of terrace type shapes. The whole area is subdivided into sub-areas as small basins with
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appropriate mark number, slope and area. Perimeter vegetated water quality swales are provided
to capture sheet flows in all directions. The swales are marked as Swale A, B, C, D, Eand F.
Watershed area marked as basin 1 drains to swale A. Basin 2 drains to Swale B. Basin 11 drains
to Swale C and connected to Swale B. Basin 12 drains to Swale D. Basin 17 drains to Swale E.
Basin 10 drains to Swale F. Interior basins 3, 4, 5,6, 7, 8,9, 13, 14 and 15 drain to storm
drainage pipes. The end of the storm drainage pipe terminates at Forebay 3. This forebay is
connected downstream with vegetated water quality swale A which in tumn release a controlled
fllow rate at the existing catch basin (west side of the property).

4. STORMWATER CONTROL MEASURES

Water quality treatment train is provided for the whole site. The primary treatment BMP is the use
of setiling basin called “forebay” at the upstream of each vegetated swale. The function of
forebay is to trap all sediments and other pollutants prior to discharging to the downstream flow-
based BMP. The secondary treatment is the use of vegetated water quality swale connected in
series with the forebay. The tertiary treatment is the existing receiving water or the wetlands. The
outflow rate discharging to existing water or wetland is limited flow, thus, not exceeding the
prevailing pre-developed flow.

The forebay provides a location for sedimentation of larger particles that has a solid bottom
surface to facilitate mechanical removal of accumulated sediment. The forebay volume is
between 5 to 10 percent of the volume of the BMP serving the area. The side slope of the forebay
is 3:1. The outlet pipe from the forebay to the flow-based BMP ( vegetated water quality swale) is
provided with headwall and by-pass weir for flow in excess of water quality treatment ievel.
Forebays are a lot cheaper to maintain and provide easy access anytime.

Vegetated water quality swale is a wide, shallow densely vegetated channel that treats
stormwater runoff as it is slowly conveyed into a downstream system. These swales have very
shallow slopes in order to allow maximum contact time with the vegetation. The depth of water of
the design flow is about 4 inches maximum. Contact with vegetation improves water quality by
plant uptake of poliutants, removal of sediment and increase in infiltration. These swales are used
in combination with forebays.

5. HYDROLOGIC CALCULATIONS

The Santa Clara Drainage Manual adopted on August 14, 2007, Santa Clara Valley Urban Runoff
Pollution Prevention Program, C.3 Stormwater Handbook dated May 2004 and Post-
Construction Urban Runoff Management Policy Number 6-29, City of San Jose, California,
August 15, 2006 were used as basis for the project site drainage and stormwater control design.

Zero I&ea[der%g’ﬁs 2 March 5, 2010
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As the project site is less than 50 acres, the rational method is the selected hydrology analysis
method for sizing the storm drainage pipes for 10-year storm capacity. The storm drainage pipes
are located in the interior portion of the site. The flows from these pipes drain into the forebay 3.
These basins called “forebays” serve a primary runoff water quality treatment. The function of
these forebays is to trap incoming sediments prior to discharging into a flow-based or volume-
based BMP. The forebays shall be sized at least 10% BMP volume serving the area. See
Appendix 1 for sizing of the forebays.

5.1 MODIFIED RATIONAL METHOD METHODOLOGY
The rational method equation for design discharge is:
Qr=kCxIlxA (Equation 3-1, SCCDM)
Where:
Qr = design discharge in cubic feet per second (cfs)
T = recurrence interval (years)
C = runoff coefficient (uﬁitiess)
It = rainfall intensity in inches per hour (in/hr)

A = drainage area in acres (ac)

5.1.1 WATERSHED BOUNDARY

To determine the quantity of stormwater run off entering the Site, the watershed was determined
using the topography maps, local survey and field investigation.

Figure 5 outlines the pre-developed watershed boundary and Figure 6 outlines the post-
developed watershed boundary. Vegetated water quality swales are provided around the site and
drain into the forebays and discharge back to the flow-based BMP (vegetated water quality
swales). Storm sewer pipes have been provided in the interior portion of the site to drain the area
and connected to Forebay 3 for runoff treatment prior to discharging into the flow-based BMP
(vegetated water quality swale).

5.1.2 RUNOFF COEFFICIENT

The runoff coefficient is estimated by land type, using the values presented in Table 3-1, Santa
Clara County Drainage Manual 2007.

Gero I[;iealderlsdhipms 3 March 5, 2010
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5.1.3 7 RAINFALL INTENSITY

The rainfall intensity is dependant on the time of concentration, which is the fime required for
surface runoff from the most remote part of the drainage area to reach the design point. The time
of concentration has three factors; overland flow, gutter/channel flow and pipe flow. Under pre-
developed conditions, the time of concentration is based on overland flow only, however under
post developed conditions; there is overland flow and channel flow.

The equation to calculate concentration time is shown below.
T, = 0.0078 ( L$)*** + 10 ( Equation 3-2, SCCDM)

The Mean Annual Precipitation Map (MAP) for Santa Clara County is obtained from Figure A-2 of
SCCDM.

Rainfall intensity is calculated by:

The TDS Regional Equation is given by:

Xrp= Arp#+ (BrpMAP) (Equation 3-3, SCCDM)
The precipitation intensity, irp is given by :

lyp = Xrp/D {Equation 3-4, SCCDM)

Intensity-Duration-Frequency (IDF) curves for Mean Annual Precipitation (MAP) values are
shown in Appendix B of SCCDM.

5.2 MODIFIED RATIONAL METHOD RESULTS

The drainage calculation results are provided in Appendix 1.

The pre-developed flow rate at the west and north end of the project site in a 100 year storm
event is estimated as 1.60 feet per second (cfs) and 8.17 cubic feet per second (cfs)
respectively. The pre-developed flow rate at east end of the site where Forebay 4 and swale E
drain in a 100 year storm event is 1.17 cubic feet per second (cfs).

The post-development watershed area for the vegetated water quality swales and storm drainage
pipes are shown in Figure 6.

6. BMP SIZING

6.1 Water Quality Vegetated Swales

teadershi 4 March 5, 2010
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Vegetated swales are sized in accordance with Santa Clara Vailey Urban Runoff Pollution
Prevention Program and Post-Construction Urban Runoff Management Policy Number 6-29,
City of San Jose, California. These water quality vegetated swales are sized to treat the
following:

e Method 1 - Ten percent (10%) of the 50-year peak flow rate (Factored Flood Flow

Approach); or,

e Method 2 - The flow of runoff produced by a rain event equal to or at least two (2)
times the 85™ percentile hourly rainfall intensity for the applicable area, based on
historical records of hourly rainfall depths { CA Storm BMP Handbook Flow

Approach); or

o Method 3 - The flow of runoff from a rain event equal to at least 0.2 inches per hour

intensity (Uniform Intensity Approach).

Design Criteria — Water Quality Vegetated Swales:

L]

Flow-based BMP ( Method A, B or C as above)
Longitudinal slope — velocity based

Optimum grass height = 8 inches

Manning’s n = 0.25 (WQ)

Manning’s n = 0.022 { Flood conveyance)
Length = 100 ft {minimum)

Hydraulic Residence Time = 10 minutes ( 7 min is ok)
Flow velocity <1 ft/sec

Bottom Width ; 2 ft minimum

Maximum slope =5 %

Side slope: 2:1 max

Flow depth: 4" max
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Table 1 : Water Quality Vegetated Swale — Flow Rates

Swale Method 1 Method 2 Method 3
A 0.108 cfs 0.142 cfs 0.167 cfs
B 0.168 cfs 0.237 cfs 0.279 cfs
Cc 0.136 cfs 0.165 cfs _ 0.194 cfs
D 0.109 cfs 0.143 cfs 0.168 cfs
E 0.202 cfs 0.229 ¢is 0.270 cfs
F 0.338cfs 0.442 cfs 0.520 cfs

6.2 Forebays

Forebays shall be sized in accordance with Santa Clara Valley Urban Runofff Pollution
Prevention Program . These forebays are used to trap incoming sediments and other pollutants.
The BMP volume serving the area shall be designed to treat storm water runoff equal to:

s Method 1 — The maximum stormwater quality capture volume for the area, based on
historical rainfall records, determined using the formula and volume capture coefficients
set forth in Urban Runoff Quality Management WEF Manual of Practice No. 23 and
ASCE Manual of Practice No. 87, (1998), pages 175-178 { URQM Approach); or

o Method 2 — The volume of annual runoff required to achieve eighty percent (80%) or
more capture, determined in accordance with the methodology set forth in Appendix D of
the California Stormwater Best Management Practices Handbook, {1993) using local

" rainfall data, { CA Stormwater BMP Handbook Volume Approach).

Design Criteria — Forebays:
o Design volume = 5% to 10% ( BMP Volume)
e Side slope: 3.1

o Hardened fioor and side slopes to facilitate mechanical maintenance during removal of
pollutants, sediments and debris.

Leadershi 6 March 5, 2010
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Mark BMP Vol 10%(BMP Width Length Depth
Vol)

FB-1 .232 acre-ft .023 acre-ft 15 ft 30 f 3ft

FB-2 044 acre-ft .004 acre-ft 8 ft 16 ft 3ft

FB-3 A72 acre-ft .047 acre-ft 20 ft 40 ft 3ft

FB-4 0.057 acre-ft 005 acre-ft 8 ft 16 ft 3ft

7. STORAGE FACILITIES

The vegetated swales and forebays are oversized such that both can handle 100 year storm. The
forebays are provided with headwalls and by-pass weirs to sustain higher flows.

8. REFERENCES

A. RUGGERI-JENSEN-AZAR, Topographic Survey with Lease Area Boundary Nine Par
Site, January 15, 2010.

B. Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP), C.3
Stormwater Handbook, May 2004.

C. Santa Clara County Drainage-Manual (SCCDM) 2007.

 Post-construction Urban Runoff Management Policy Number 8-29, City of San Jose,
California dated August 15, 2006. '

E. California Stormwater Best Management Practices (BMP) Handbook — Construction,
California Stormwater Quality Association, January 2003.

E California Stormwater Best Management Practices  (BMP) "Handbook = New
Development and Redevelopment, California Stormwater Quality Association, January
2003.

G. California Stormwater Best Management Practices (BMP) Handbook — Industrial and
Commercial, California Stormwater Quality Association, January 2003.

March 5, 2010

Zero Leadership 7
No Incidents
Cﬂarm Safe Behavior




ZWE DRAINAGE REPORT
ANAEROBIC DIGESTION FACILITY PHASE Hli

LIST OF FIGURES

Leadersh March 5, 2010
: Eero No Incidents 5
M Safe Behavior




Adapted from USES Map, California 7.5 Minute Serles, Milpitas, CA

N FIGURE 4
jarr?n He naktn, orleyParsons I
raspurces & encrgy Z@s"(;ajé/;g st
DRAVH BY SCALE o ’
A, PRATT NOT TO SCALE SITE LOCATION
TATE - SAN JOSE, CA
2-5-2010




6 \IORZO0S 6051 \ROTATED TOPOVLEASE PARCEL (FADIG 11842010 1:.25: 50 PIt JOKN KHEZOWCH

SWAMP & OVERFLOW LANDS
MO, 100
o

& DVERFLOW.
— TR A

SR G

)

{ N FEET }
1 inch = 100 1t

B

=D

451,

o {bia pt}

a4z
wEF *T0W PT CULVRT?
B3 a3

" 557 & ® FOAER Wit/

-4

oIt
R * BoneR Mies.
N27HEZE

BT
FE a5 00 (ioN TE)

DESCRIPTOR KEY FOR SUPPLEMENTAL TOPQ POINTS

80X AP BOX ANGLE POINT/COVER
oA STV CATHOGE PROTECTION TEST STATON VALVE
w CENTERLINE OF JOINT POLE
=t CORRUGATED METAL PIPE
UG TREE EXSTING EUCALYPTUS TREE
I FELD INLET
HH MANHOLE
NORTHING = 1sadesses suY POLE GUY ANGHOR
ELEVATION = 5357 BECYCLE V. RECLAMED WATER VALVE
STANDARD OITY MONUMENT BISK R RENFORCED CONCRETE PIFE
SHiIRP ¥ SANTA CLARA VALLEY BATER WALYE
o8} TOP OF CURE AT CENTER OF CATCH BASH
usA UTILITY SERVICE ALERT MARKING
LEGEND M BOX WATFR METER BOX
_—— e — IFASE PARCEL BOUNDARY
_____ EHSTING FASEUENT AS NOTED
NORTHING = 1963675.37 wE e PONT FIEVATION & DESCRIPTION
gﬁ”ﬁm f?;}"-ﬁz ® FOUND STANDARD O1TY HONVHENT PRGAECT SITE
STANDARD CITY MONUMENT DISKC A CONSTRUCTION CONTROL POINT

BASIS OF BEARINGS

THE LNE BETREEN TID FOUND MONUMENTS ON LGS ESTEROS ROAD AS
SHOWNW ON THE RECORD OF SURVEY FIED ON NOVEMBER 18, 1988 N
BOOK 533 OF MAPS AT PAGE 13, OFFICIAL RECORDS OF SANTA CLARA COUNTY.

NORTHWESTERLY LINE
RANGHE RIWCON DE LOS ESTEROS

AERIAL PHOTOMAPPING AND CONTROL

TOPUGRAPHIC MAPEING DONE BY AERO-GECDETIC CORPORATION, CONSULTING PHOTOGRAMHETRIC ENGINEERS,

SAN JOSE, CALFORMA.  DATE FLOWN JUNE 16, 2009 AT THE REQUEST OF CHpMHIL.

CONTROL PANELS SET AND SURVEYED BY RUGGERI—JENSEN-AZAR AT THE REGUEST OF AERO-GEGDENICS CORPORATION.
CONTROL PAWELS ARE BASED ON PREVIOUS LOS ESTEROS LANOFILL MAPEING. VERTICAL DATUM FOR THIS PROJECT IS
THE SUE AS THE PREVIOUS MAPPING, NAVD 88, PREVIOUS HORIZONTAL, CONTROL HAS BEEN ROTATED ON THIS MAP
TO THE FROJECT BASIS OF BEARINGS, NAD 83, CAUFORNIA ZONE BT COORDINATES.

VICINITY MAP
NOT TO SCALE

TOPOGRAPHIC SURVEY WITH LEASE AREA BOUNDARY
NINE PAR SITE - ZANKER ROAD/LOS ESTEROS ROAD ~nJ

Edyd B
RUGGERI- JENSEN-AZAR

EMGINEERS = PEANNERS » SURYVEYORS
DRIVE, SUITE 209 PLEAGANTON, CA D4B3E
) Z27-8100  FAx (22T} 22V-0300

CITY OF SAN JOSBE, SANTA CLARA COUNTY, CALIFORNIA

Fleli-&= 2

DATE: JANUARY 15, 2010 JOB NO. 051091 SHEET 1 OF 1




COMBINED HEAT & T0 COMPOST
POWER UNITS MATURATION AND
S00SF FINISHING AREA
FOMR LAT-CWP §2
COLAMED HEAT &
PR WIT-OF {1
FERCOLATE PERCOLATE
TANK TANK
#1 J #2 /
N, A2SF fe, N AI25F
BIOFILTER
12 600SE w —  FEQUIPMENT
g CONTAINERS
% H00SFEA.
P 5 2 2 8 g 2 - S
. 750" f22850} . i i = & 2 B i
! e
;i : : ¥ ;
ORONORON = i i a3y —®
a7 0| asior e 12 A N 1 .
33 |zl | 2aem N B RUE UL RIE U R el el st ve o bR s et el alp e
TR NUR BUR SUE BUN RIS RUE Wl IIn WU iy SUY WUR NTR NN WD =
(A oS (N WUE BURBUR NIRRT RUE R 1N W L U U NN R a 3
k] ! ' N BUE: BUR BUS: NUN RiTe gUN il IR IR LN U WU N e %
®) o - - LN MHE RHE EHE BN N EHE R HN SR NN LN EUR NN R A %
218 d L LI SUE: BUL BUE BN BUNBUR (RUE UL Sl EUE IR BN R e WU
O = g NN BUN: NI RUN NUN RUE NUE R NN ELR BHE RUN BUN/RUE RIS B
HERS) — I 5 = —7@
- = §[E T L
g o e | | DIGESTER VESSEL SET#1 Lo | DIGESTER VESSEL SET'#2! N
o &|E r g 11,8305 11,8305F ki
i 8 RECEIVING | & &
: ® W HALL |71 h; MIYING JTALL s
L8 oo 1 ES 520088 b
G — b — Lyl  COMPOST VESSEL SET#1, o | COMPOST VESSEL SET#2,
i 3 16.3055F 16,3055F
e gL“-';<*7-1>7 R 1 !LTU = ==t =] e e s )
D HlE [
| C RN
| .
I FOR N S S F eI EREI I _ 3
CFFICE -5t pag |l B B [SHE] B O
BUILDING - R K
240058 @ l_ i 15187 if45228] L [ . 151-8"1f46224] ' 5
L] T T Ed A [l ¥ 1 E i
| | h
B-10 /8 378" [11480] 410 378" [r1ag0) | ra0"
f5743}) f4321] {5791} ; ] | | | [ |
7 REFERENCE ONLY REG | 8i-14-10] - . .
@ @ @ @ @@ @ @ @ @ REV | DESCRIPTION [oru | oate_ foxn | pate | apo | pate
TS DRAYING WM THE DESTGHS, BULK HANDLING SYSTEMS -
JDERS AR OETALS SHOWN HERECH 1040 ARROWSITH  EUGENE, OREGON 37402 .
© @ EQQErsmann %gﬁggnw?'m BE BoliHandiya PHINE (541) 4850999 Boliomediing
Anlagenber | U m'i?"&'aﬁ"é’lgu‘één FOR: ZERO WASTE ENERGY DEVELOPMENT COMPANY :{%ﬂ 7687
FeroWaste™ | asswmsacosymhausen | (R0 40 S R fope [Lo0ION: AN 1039, T :
ENERGY DLYCLOPMENT COMPARE Germany WRITTIEN PERMISSION, TLE: ANAEROBIC DIGESTION FACIUITY [AYOUT Dus. YERT—4.0
pw s PHASE 1 CAPACTTY 50,800 TPA NO. .
I DRN: R | DATE: O114—10_ | APD: [ vate: SHEET _1oF 9 | REV
CAD RLE: 7687—40mi0 oK [ pare: | REF.DWE. SCALE: 1'=300" [ 1

FlevrE & (50T (oF2



FACILITY LIST
TTEM | DESCRIPTION
Y PARKING AREA FAVED
MAN

okl

FROPERTY LINE

fief i) it ) e

COMPOST FINISHING AREA

D

NATLIRAL SOIL GRADE
/ N MATURATION AND COMPOST

FINISHING AREA

R T R g ] 2 R
o T ) T R winsl

) s e AR T B
/ R P
PROPERTY LINE e R E
]
-]
: ________
|
5 s
o |
W ]
) N : ________
X :
- _ _ _ .
P ;ﬁ@niﬁa%% %#ahg—;—i;" ]
delatainfalafalal JATALANASARRTALATH
S E RIRIRRRIRERE TN i!llﬂﬂltlﬂli"ﬂ! H
S8 FURTRERERIREGIR] FAIRIRERIRVREAIAG INIRL
SF R i i agiihigigs]
BRI R Re s sz G2 I iz Sotsotiito bt T ki ||
£y 1 I 1 1
o ' 1o '
5[ O e e
2B 2 3 S ;NHWHHNWN”WHUHHWMHWMWH R T T e T T R AT
u & 5 ; & R TSI T E e LR ot bRt e Lo
3| = 3 Py SIVEGHTTOBI LR g (0L R R ST TR RO E g
5 - 1 -' NHWHHHMMWW;MMWHWHMMMH EERE LG RE R Ty LT LE BRI
3 g — W # 3 i ]
o = {18238}
] g g
X &
g - Iy 3 i ‘il PROPERTY LINE
o ! i m "N27.45.20x25.00"
s @ NB2. 14.34x500.07° = NB2.14.40x576.52" o
3172 [o5573) 7 | ommwes oy
32957 [100437] 898" [27325] 317" foss73] 317-2° f2673] B DESCRIPTION % i d
f2r~10" [125577] 508"-10" f1a5065} TE D S St BN " 1040 ARROWSNITH  ELGENE, CREDON 97402
25 [120800) Baiveos oy, [ Putkdiendfing PHONE (541) 485099 el omeliing
d o ‘ FETURHED UFOM, RETLEST, Jroe ZERO WASTE ENERGY DEVELOPMENT COMPANY Jon YERY7
s, 0060 [184765] DISCSeE S e, O fopen |LOCATON: FAN JOSE, CA HO.
STt eamGy T WLE: ARAERGBEIC DIGESTION FACDTY IAYOUT DAC. meam o 1)
FHASE 1-3 CAPACITY 150,000 TPA MANUAL 1OAD MO, *
DRM: G TaTE:_ Af28fd LAen: [ pare: sEEr _doF 2 TReY
CAD FILE: 7887~30010 CHIL: DT | reF.Dwe. SCALE: {"a8P~0" 1 7

Flese w( enT 2 oF ':2/.>



z 4o \Nu Y 209

OB ‘BLIDJISLU WA 1B 21035 dei Poold WINEL 8Ul 3oays sdell pool weiboid
DOUBINSU| POO| [EUOIEN JOHE UDRE LUl 1onpoid 1salEl 8ul oL M99 SR
SU} UG BlBp 2Uj OF Jusnkesqns IpeLU Ussd aney A Loy siuawplawe 1o
seflBlYD Joayal Jou sacp dewl SILL 'sU-UQ . LIN- FUIsn PIloBgXe Sem

11 “detw poo| pasuaisial asode ayijo uoplod & jo Adoo [elofo Ue §| SlYL

\

Sauady quowaBeunyy Analaowg 111IpL

I

6007 ‘8% AVIN
ALYE FALLOHALR

HG500068090
HIFRON 7R

Ajunusuos j9sfins
U7 Jo) suoleoidde acuBEU]UO peEN 29 PINCYS S\0qE Lmals
powny Ajumutien ey ‘siapo dmu Buped usum pasn
&y PIONS MMojsq uwols Jaguny del Byl HRSM o) B9P0N

H il EFEDSD =10 LD TR0 WYE
WAdhS TaNvd HIEWNN ALINMHIWOD

SBNIYLNOD

(110 AV 113N 11 B0 ¥SaNL VN 338)
028 40 88 TANYd

SYAYY CALVIOIIODNT ONV
VINJOIIIVD
‘AINGOD VEVID VLNVE

dyil ZAv FONYERSN JO0Td

f

ﬁ H8500 3NV ?

m_tuoammm

MALIN s I
133 e e = 1
0002 coot 0

0001 = o) FT¥Y3S VI

£




AN 30 1) Y A20214

AOB ELWS, asW Mati 1B 21015 dily pOold YIAIZS 24l 2oaud sdew pooy weibold
SouBinsU} pO0]d [BUOKEN INGOE LORRLIDU Jonpold 18918 SU3 J0d HSOK B[
Bl Un 218p ay3 03 Jushbasgins peLy usen skl ARLL Lojlw SIUBLIBUSLIE 1o
safiueyo j108Le 10U Saop dewl sl SUI-UG Lin-Z Bulsh pajoenxe seml,

3 'dell poall peousiaje) sAGE a3 4o uopad e to Adoo 1o ue s siUL

Samady jusmadeurpy SHuatows] [RIpag

500Z ‘8L AVIN
21¥0 IAILOS443

HZ900258020
HEFNNN VI

nwies palgns
Y} 40] staneoldde SaUEINsLI Lo pash 94 POUS RABOR UmoLs
Jaquiny Apuriilion sy) 'siepD dew Buperd usyw pasn
aq poYS Aoe WAOUS Jaquump deiy U Jesn of 931eN

H 000 QOSE0SD 0 ALID YEYI VINYS

H TACD BREQED 20 ALID 0N NS
FHANE ANV TIERON FINARSD
BNNINGD

(1NOAYT TANY Wil HO:1 XEIN| SY W 328)
0€9 40 29 12NYd

SYIUV GELVHOJUOONI ONV
VINAQALITIVD

ALNMAOD VIVEID VINTS

dyly LY ZONVHENSNI d00Td

|

L
f HZz900 TINV
B e e —e| 1 = =51

000%L 008 0 08%:

008 = ol U905 VI

GGC0 TENVd

SNICP




(A
(V]
™2

(=86 105—
| 5=0.0332
w @gi293 COFS

nA=987734.49 SF

P

PREL IMINARY
NOT FOR CONSTRUCTION

NOTES

1. FOR NOTES SEE ZWES-1-DW-111-717-89L
2.FDR COMPLETE LEGEND SEE ZWES-1-DW-ill-717-091.

A
LEGEND
,,,,,,, EXISTING WATER COURSES
WITHIN BASIN AREA
-------- BASIN WATERSHED BOUNDARY
------- LEASE PROPERTY BOUNDARY
“—g%z... EXISTING CONTOUR
B
C
g 100 200 300 400 —
e, |
1% =100 FT
0
A %{'B ISSUED FOR FERMITTING ep|Res) o s | s
B ¥[8 (8],
REV |DATE] OESCRIPTIDN z ;‘h-: sg Eg"‘g E?‘i
g =ﬁ|§-l§§? |

EHERGY UEYELGRMINT SONTANT

EHELIMINARY SURTUE DATE  QEPRESENTS CENERAL DESION
COMCEPTS BASED ON ASSUHPTIONS.
~ REVIEWEQ MDT CHECKED.
SLPROVED STAYUS DATE  REPRESENTS REVIEWED AND APPRDVED
DESIGN. AMY PORTION MARKED "HOLDY
LoE RETAINS PREL MIMARY STATUS.
DRIGINATING PEASOMEL PRCFESSICNAL ENGINEER'S SERL E
DRANN BY
A.PRATT
THECKED 67
R.C. SAYLOD
LEAD DESIGNER
J. DAHLGREN
ENGINEER/ TECH SPECIALIST
R. C. SAYLO
PROJECT ERGINEERING FRAGER
R, HILL
PROJECT MANAGER
A. HALL
Zorg Leedemh
@ Harm DoVee b T
Er,, FOLAME0 L. S6TLO _ sTeE__ fR |
Lo, ciooe " pam 77
] rasousces & encrgy
ZeroWaste: N

CLIENT/PROJELT TITLE

ANAEROBIC DIGESTICN FACILITY
SAN JOSE, CA

PHASE I - 1II
STORM WATER CONTROBL PLAN
PRE-CONSTRUCTION
WATER SHED
[FtRE BRENING BIE
b 08— BN D 87 200

FIGURE 5 A

BPEOATEESP  FOPITIMESTHD

BFOESICN-FILE-NAMESS

18 3 8

SIWES1-DW-112-720-015 Figwre 5.dan 3/15/2010 9:23.03 AM

1~
=]
—




W B
=z

e

PCES

]
L

138 ACRES
4,05 FT/FT .
= 26648 F1-

‘.
«*"  gasl
# A

N 18

4 ACRES
806 FT/FT
186535 FT

2,31 ACRES
213 FT/FT

BASIN 12
A =\1.79 ACRES
S = \BE97 FI/FT
L = 935.22 FT

BASIN 17 e

A - 204 ACRES.

5 =.088 FIAT

L= GB?.H' FT
o

LEGEND

—gm——- LONGEST WATER COURSE

WITHIN SUB-BASIN &REA

mammm== SUB-BASIN WATERSHED BCOUNDARY

wemeem—r— | EASE PARCEL BOUNDARY

~o-- PROPOSED CONTOUR

——————— ROAD CENTERLINE

i - -~ EXISTING CONTOUR

200 300 400

17 =100 FT

A H%T,, 1SSUED FOR PERMITTING apjpcy

REV |DATE] DESCRIPTION

4

£ [

REPRESENTS OENEAAL DES
DNCEPTS BASED ON ASSUMPTIONS.
REVIEWED MGT CHECKED,

S REVIEWED AND
DGESIGH. AY FCRTION MARKED HLD™
RETALHS PREL [MINARY STATUS.

ORIGINATING PERSDRNEL

PROFESSIONAL ENGINEER'S SEAL

DRANN BY
4. PRATT
CHECKED BY

R. 5AYLOD

LEAD DESIGHCR

J. BAHLGREN
ENGINEER/TECH SPECIALIST
R. SAYLO

R. HILL
FROJECT FARROER
A. HaLL

PROJELT ENGINEEAING HANAGER

Leadership
Zero ol

THIS STORM WATER CONTROL
PLAN CONFODRMS TO CITY OF
SAN JOSE POLICY NO. 6-29

PRELIMINARY
NOT FOR CONSTRUCTION

Harm gue Banavior [ v o v o Ao o]

fre) _ROLAMDD C.SAYLO _ siases_EA

hcws_ £ oAt

WorleyParsons

resources & energy

O

S

Zerovyash

ARTPCYT LY CLuTHES L CaMPAH

CLLENT/FROJECT TITLE

ANAFROBIC DIGESTION FACILITY

SAN JOSE, €A

STORM WATER CONTROL PLAN

PHASE I - 11

POST-CONSTRUCTION
WATER SHED

WINLETFARGONS DWG, HO-

TRAGING S
ARCH [ (36" x 247
REV

FIGURE © A

s5kxTIMERIRS

s8DESIGH-FILE-NAMESS

sesDATES RS

. PWES-1-DW-112-720-016_Figure B.dgn

18 3 8

[E-
%)

ey

3672040 2:35:20 PM




ZWE DRAINAGE REPORT
ANAEROBIC DIGESTION FACILITY PHASE I-1

APPENDIX 1

Zero -eadership March 5, 2010
@arm St Benvor




WWorleyParsons

fesaunces & snargy

Customer Zero Waste Energy Development Company Project No. 52011702
Project Title Anaerobic Digestion Facility [-111 Calc No. ZWES-1-DC-024-CE-0001
Calculation Title Storm Drain System Phase/CTR

Elec File Location

Project File Location Page 1 of G

Calculation Objective

Design the storm drainage systeimn including the stormwater control measures for the ZWED site. Calculation will determine size
of storm drain pipe, culverts, vegetative swales and forebays.

Calculation Method

Methods are used:
1) Rational Method, for a 10-yr storm and 100-yr storin
2) 25-yr storm for culvert size and 100-yr storin

Software Used

Title Version Validated (Yes/No/NA}

Assumptions Professional Engineer Seal

1) Mean Annual Precipitation (MAP) at the site is 14 inches, per Figure
A-2 of the Santa Clara County Drainage Manual

References
1) Santa Clara Valley Urban Runoff Pollution Prevention Program,
C.3 Stormwater Handboolk
2) Santa Clara County Drainage Manual, 2007
3) Post-Construction Urban Runoff Management Policy Number 6-
29, City of San Jose, California, August 15, 2006

Conclusions

See attached spreadsheets for Calculation results

A 3-04-10 fssued for Permitting G RS
Rev Date Description By Checked Approved

083-000-PDT-521 {018135) EPF-0M8/
Rev 1 {4-0ci-07)
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WorleyParsons

Customer Zero Waste Energy Development Company Project No. 52011702
_I;roject Title Anaerobic Digestion Facility I-111 Calc No. ZWES-1-DC-024-CE-0001
Calcutation Title Storm Drain System PhaseflCTR
Elec File Location
Project File Location Page 2 of 6

NoOoOooogoooocoooooocoooodn L

Please check boxes for all appiicable items checked or delete if not appropriate:
Calculations:

Caloulation number assigned and registered (refer to project numbering system or Document Numbering System EPP-0040
for format).

Project title shown.

Calculation title shown,

Revision history box complete and signed.

Index.

Appropriate stamp for preliminary issues.

Calculation objectives (aims) stated.

Calculation method defined or deseribed (including formulae if relevant).

Reference made to text, standard or code. Check versionfedition with that required for project.
Source of input data stated (with revision number and date if relevant).

Assumptions stated.

Summary of resuifs or conclusions.

For software based calculations, reference to software validation if available.

Approach used is appropriate for problem being solved.

Methad clear and easy to follow.

[nput data correct.

Calculation is arithmetically correct OR software previously verified and reference to verification checked.
Calculation result within expected limits.

Calculation tolerances stated if significant.

Units used as required by customer.

Abbreviations correct.

Appropriate cross-references.

Sketches included and clearly labeled, where required.

Aftachments included and referenced, as required.

Considered design reviews, Hazop actions, client input, safety and environmental issues, etc.

Checking records:

[l Checked and annotated copy of calculation filed (use "Check Print” stamp).
1 Corrections made as required and calculation dated and signed on cover sheet by checker.
Revisions:
El Changes clouded.
[T Revision history block updated.
| Calculation re-checked if required.
A 3-04-10 Issued for Permitting IG RS
Rev Pate Descripiion By Checked Approved

083-000-PDT-821 (018135) EPF-0187
Rev 1 (4-0ct-07)
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Customer Zero Waste Energy Development Company Praoject No. 52011702
Project Title Anaerobic Digestion Facility I-111 Calc No. ZWES-1-DC-024-CE-0001
Calcuiation Title Storm Drain System Phase/CTR
Elec File Location
Project File Location Page 3 of
Table of Contents

1.0 Description. .o viiirrcosiiressare s 4

2.0 Background.......cccucerrmccennniinaciinee e 4

3.0 Method of Analysis. ... iimars s cnnanecinnennaas 4

4.0 ASSUMPHON.... . coiitimmeraarnr i arcrmmass 4

5.0 Caloulation. ... coreeerrmessrs e SRR 5

8.0 CONCIUSION..ciivvr et rraern s 6

7.0 Attachments

7.1 Post Development Hydrology Map

7.2 Figure 1-Wlean Annual Precipitation Map Santa Clara County
7.3 Figure 2- IDF for MAP of 14 inches

7.4 ZWED-Qcum — 2/10/25/50/100 year storm

7.5 ZWED- Sform Drain Network

7.6 Pipe Flow chart, 12” Diameter

7.7 Nomograph for Headwater depth for concrete pipe culverts with inlet control
7.3 Nomograph for Head of concrete pipe culverts flowing fuil
7.9 Pre-developed 100-yr discharges

7.10 Vegetative water gquality swales

7.11 Forebay Calculations

7.12 Open Channel Flow Calculator

UB3-0UC-POT-82ZT {(YTY VYY) EFF-UT8/7

Rev 1 (26-Sep-07)
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Customer Zero Waste Energy Development Company Project No. 52011702

_Pl‘Dier Title Anaerobic Digestion Facility I-1H Cale No. ZWES-1-DC-024-CE-0001
Calculation Title Storm Drain System | Phase/CTR
Elec File Location
Project File Location Page 4 of 6
1.0 Description

2.0

3.0

4.0

5.0

This Calculation will analyze the storm drain network and determine the size and slopes of the drainage pipes and
culveris. .

Background

Method of Analysis

a) Rational Method for 10 year storm

b) Mannings equations for open channel flow
¢) 25-yr storm for Culvert sizing

Assumption
a) Mean Annual Precipitation is 14 inches
b) Minimum Pipe size for Main line storm drain 15 inches diameter

Calculations
5.1 Storm Drain: Using the rational method for 10-yr storm, determine the peak flow. The following is an

example for one drainage area:
a) Find the drainage area to CB#3, use the attached post-development map,

Drainage area, A= 1.30 a¢
impervious A= 0.687 acres and Pervious A=0.0.628 ac

b) Next determine the composite or weighted C value,
C= 0.85 for Paved area (impervious)
C= 0.30 for Unpaved area (pervious)

Weighted C= [(0.85)(0.67) + (0.30)(0.628)] / (1.3)
C=0.58

c) Determine time of concentration, Tc, using eq:

To=0.0078 [(LA2)/S]"3.85 +10
where, L= furthest distance to drain (ft),

5= slope
For CB 3, L=437", 3= 0.036
Te=13.03 min

d) Find rainfall intensity, |, using the IDF curve for MAP14 (10-yr curve)
at Tc=13.03 min, | = 1.75 in/hr

e) Now determine peak flow, Q
Q= CiA = (0.58)*(1.75)*(1.30)= 1.33 cfs

See the attached Spreadsheet, ZWED for the remaining area flow calculations.

T OBEIONC-PO T 821 {YYYY 1T} EPF-UTE7
Rev 1 {26-Sep-07)
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Customer Zero Waste Energy Development Company Project No. 52011702
Project Title Anaerchic Digestion Facility I-III Calc No. ZWES-1-DC-024-CE-0001
Calculation Title Storm Drain System Phase/CTR

Elec File Location

Project File Location Page 5 of 6

52 Use the attached pipe flow chart to determine pipe diameter from CB12.
a) For area 3, try Pipe flow chart for 12" dia.
Slope, s =0.002, and mannings number n= 0.013 for concrete pipe,
Velocity of flow = 3.6 fpg
36fps>2.6fps Okay

b) Now determine Tc at downstream of pipe,
Tc= Initial Time + pipe flow time

Initial Te= 13.03 min {overland) (from 5.1¢)

With pipe Length 200°
Tc =200/3.6/60= 0.925 min

Total Te= 13.03 min + 0.926 min = 13.86 min

See attached spreadsheet for remaining pipe sizes calculation.

5.3 Culvert size
Culvert is sized for 25 year storm and then checked for 100 yr storm for both inlet and cutlet control.

a) Culvert 1, use Nomograph Headwater depth for concrete pipe culvert with inlet control.
Dia.= 12"
Q= 1.33 cfs {for 25-yr storm)
Hw/D= 0.65
Since Hw/D < 1, 127 pipe is okay

b) Now check for 100 year storm, inlet and outlet control
@ 100-yr storm, Q= 1.58 cfs
¢) Now check for 100 year storm, inlet control

With Hw/D= 0.876
Culvert size 12" pipe okay.

d) Now check for 100 year, outlet control
Using Nomograph Head for concrete pipe culverts flowing full @ Q= 1.58 cfs,

L(pipe)= 85’
Ke= 0.2 (by Storm Drain design manual for concrete pipe}
Hw < 0.4

Use 12” minimum diameter bipe.

UB3-000-PDT-82ZT (Y YY1 ¥) EFF-UTE/
Rev 1 (26-Sep-07)
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Customer Zero Waste Energy Development Company Project No, 52011702

Project Title Anaerobic Digestion Facility I-111 Calc No, ZWES-1-DC-024-CE-0001
Calculation Title Storm Drain System Phase/CTR

Elec File Location

Project File Loeation Page of 6

54  Pre-developed 100-yr Discharges - See Attachment 7.9

5.5 Vegetative Water Quality Swales

56  Forebay Calculations -

See Attachment 7.10

See Attachment 7.11

5.7 Open Channel Flow Calculator -~ See Attachment 7.12

6. Conclusions

See all attachments.

D63-000-POT-B2T (YYYYYY) EPF-0187
Rev 1 (25-8ep-07)




NOTES

1, FOR NOTES SEE ZWES-1-DW-111-717-22L
2.FOR COMPLEYE LEGEND SEE ZWES-1-DW-1131-717-G81.
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ATTACH MENT 7.%

Drainage Manual 2007
County of Santa Clara, California

IDF for MLA.P. of 14 Inches
10 (
%%% | i | L
A \\Q%L
SR
s ] L \E\ \\\\ NN
HERE N &\\\\‘ - 1
. 2N
NERATEAN
I NN
3 | D
&
&
: 1L N
= %\k;\:t:
o
IR
& \ﬁ\ N Q‘%_.,
o
A Na
N \(
LN
--E—-2-Year_
| —&—B&-Year KX
—3—10-Year
| _|-—&—25-Year
—g—50-Year
—g—400-Year
0,01 R 1t L
0.01 0.4 ] 10 i 100
Duration {hours}

Figure B-2: IDF for MLA. P. of 14 Inches
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APPENDIXA  DESIGN GHARYS FAR OPEN CHANNEL FLOW
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AT TACHWVENT 7.6

432

PIPE FLOW CHART
12 ~INCH DIAMETER
he solution of Manning's equation. (Courtesy of U.S.
blic Roads, Design Charts for Open-Channel Flow.)

Bedd = A~ ALIDOTFA

g1o = LU

FIGURE A-2. {CHART 85) Pipe charis for t
Department of Commerce, Bureau of Pu
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445 APRENDDLB  DESIGE CHARTS FOR CULVERTS
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SWALE AN

(3 Stormwater Handbook

Santa Clara Valley
Urban Runoff
Poflution Prevention Prograitt

Section A — Sizing Flow-Based Treatment Controls based on the Factored Flood Flow Approach

This method uses the Rational Method equation to determine the design flow, using a design intensity
that is 10 % of the intensity for the 50-year refurn period found on the local intensity-duration-

frequency (IDF) curve:
Q=CIA

Where:
Q is the design flow in cubic feet per second (efs),
C is the drainage area runoff coefficient,
1is the design intensity (in/hr), and
A is the dsainage area for the BMP (actes)

Step 1. Determine the drainage area for the BMP, A=
Step 2 Determine the rumoff coefficient, C=

Tt is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Find the time of concentration (t) for the site (i.e. the travel time from the most remote portion
of the BMP drainage area to the BMP). (Check with local agency’s Engineering Department for
standard or accepted methods of computing to). '

t, = Time of overland flow *+ time in drainage pipe:
Step 4 Using the time of concentration as the duration, use Figure 4 to determine the intensity for the
50-year storm (IDF curve) (inv/hr).

intensity for the 50-year storm =

0% of the intensity obtained from the IDF curve (intensity for

Step 3

tep 5 The design intensity (I) willbe 1

the 50-year storm).
= (Btep 4 * 0.10)~ = D% _in/h]

Step 6 Determine the design flow (Q) using the Rational Method equation:

Q = CFI*A
Q = (Step 2)*(Step 5) * (Step 1)
Q= acres-in/hr

Design Flow, 0= __0.10% g (sware A)

5 No conversion factor for correct units is needed for the rational formula because (1 acre-in/hr) * (43,560 s ffacre) * (1ft/12in)

* (1hr/3600 sec) = 1 '/ sec or ofs.

P

V. Treatment Control Sizing Criteria Attachment IV-1 —Page 9 FINAL
May 20, 2004

FASCHGSTA6.241C.3. Guidance MannaliFinn My 20041 Chaptar H\Atiachmient iv-1 sizing workshests Moy 2004.doc
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SWALE A

Santa Clara Valley C.3 Stormwater Handbook

Urbahn Runoff
Polluiion Prevention Program

Attachment V-1

Sizing for Flow-Based Treatment Controls

Section B—Sizing Flow-Based Treatment Controls based on the California Stornmwater BMP
Handbook Flow Approach

This method uses the Rational Methed equation to determine the design flow, using a design intens
that is 10 % of the intensity for the 50-year return period found on the local intensity-duration-
frequency (IDF) curve:

T

Q=CIA

; Where:

Q = the design flow in cubic feet per second (cfs),
C = the drainage area runoff coefficient,

I = the design intensity (in/hr), and

A = the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A =

Step 2 Determine the cunoff coefficient, C = | . 0

e e e AT

¥t is more accurate to compute an area-weighted “(.factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Step 3. Determine from Figure 1 the mean annual precipitation (MAPg) at the praject site location:
(see Section I1. Step 4 for more explanation.)

j MAPy =

Step 4 Identify the reference rain gage closest to the project site from the following list and record the

E MAP e
MAP. = %29 inches
Reference Rain Mean Anmusl
i Gages Precipitation (MAPgqe) .
(in)
: San Jose Afrport 13.9
E Palo Alto 13.7
i Gilroy 18.2
: Morgan Hill 19.5

il Step 5 Determine the rain gage cortection factor for the precipitation at the site using the information
from Step 3 and Step 4.

Correction Factor = MAP e IMAP e = (Step 3)/(Step 4)

! Correction Factor =

LT s e e e T s e e

IV. Treatment Conirol Sizing Criteria A’ttacluﬁent 1V-1—Page 10 T FINAL

FASCAESCAG AT, Gridanee Moua il May 200Chapler \Aitschment v sizing werkshosts My 2004.doo May 20, 2004
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Santa Clara Valiey C.3 Stormwater Handbook

Urban Runofi
Poliution Prevention Program

Attachment 1V-1

Sizing for Flow-Based Treatment Controls

Seetion B—California Stormwater BMP Hondbook Flow Approach (continued)

Step 6 Select the design intensitv. I, for the reference gage closest o the site from the following list:

[, Design Rainfall Intensity = | e\ in/i@

Gages 85" Percentile Hourly Design Rainfall
Rainfall Tntensity Intensity
{in/hr) (B
(in/hr)

San Jose Airport 0.087 0.17

Palo Alto 0.096 0.19

Gilroy 0.11 0.21

Motgan Hill 0.12 , o

L

The design intensity is twice the 85" pescentile Hourly Rainfall Intensity.

7. Determine the corrected design rainfall intensity () for the site:

Design intensity (site) = Corcection factor * Design rainfall intensity for closest rain gage

Design inteusity (site) = (Step 5) * (Step 6) =

9. Determine the desien flow (O) using the Rational Method equation:

Q = C*I*A
| Q = (Step 2) * (Step 7) * (Step 1
‘ Q= acres-in

o= 0@zl ((swale &)

i
i| 6 No conversion factor for correct units is needed for the rational formula because (1 acre-in/hr) * (43,560 sq.fifacre) * (1112
i) * (1Ar/3600 sec) = 1 £/ sec or cfs.

IV. Treatment Control Sizing Cljiteﬁa Atta;hmeut IV;I —Page 11 ” 7 S VFIN-AL

FASCGSCHG AT, Guidanoe Mmual il May 2004\Chogior ¥azchientiv-1 izing workchacts Moy 2004 dos May 20, 2004
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Santa Clara Valley C. 3 Stormwater Handbook

Urban Runoff
Pollution Prevention Program o

Attachment V-1

Sizing for Flow-Based Treatment Controls

lfrctfon C.—Sizing Flow-Based Treatment Controls based on the Uniform Intensity Appmachj

Q=CIA
Where:

Q is the design flow in cubic feet per second (cfs),
C is the drainage area runoff coefficient,

I is the design intensity (in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A =

Step 2 Determine the runoff coefficient, C = [ , 50

Tt is more accurate to compute an area-weighted “g.factor” based on the surfaces in the
f drainage area (Table 3a), if possible, than to assume a composite “C-factor” such ag those in
Table 3b, especially for small drainage areas.

e

Step 3 Use a design intensity 6[0.2 in/hr for “I” in the Q=CIA equation.
1=[ 0.2 inhowr__|

Step 4 Determine the design flow (Q)using Q=CIA

T

i' Q= C*T*FA
Q = (Step 2) * (0.2 in/hr) * (Step 1}
Q= acres-in/hr _
Design Flow, 0= 0:167_off  (&wALe )

ot

7 No conversion factor for correct units is needed for the rational formula because (1 acre-infhr) * (43,560 sq.fi/acre) * (1112
in) ® (1hr/3600 sec) = 1 £/ sec or cfs.

Iv. Treétment Cou;[-roi- Sizing Criteria o T _.Aﬁgaoh]“r.lént -1 ;?age 12 7 ) FINAL
May 20, 2004

FASCIASCAS.INC 3, Guidance MamalFinal Moy 20846Chapter A\Amclment fv-1 sizing workshoels hMay 2004 doe
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Santa Clara Valley C' 3 Stormwater Handbook

Urban Runoff
Poliution Prevention Prograim

Section A — Sizing Flow-Based Treatment Controls based on the Factored Flood Flow Approacﬂ

This method uses the Rational Method equation to determine the design flow, using a design intensity
that is 10 % of the intensity for the 50-year return period found on the local intensity-duration-
frequency (IDF) curve: :
Q=CIA

Where:

Q is the design flow in cubic feet per second {(cf5),

C is the drainage area runoff coefiicient,

1is the design intensity (in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainace area for the BMP, A ={%. P B acres
Step 2 Determine the runoff coefficient, C = |« Hle

Tt is more accurate to compute an area-weighted “C-factor” bhased on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor’ such as those in
Table 3b, especially for small drainage areas.

Step 3 Find the time of concentration (t.) for the site (i.e. the travel time from the most remote portion
of the BMP drainage area to the BMP). (Check with local agency’s Engineering Department for
standard or accepted methods of computing t.).

t, = Time of overland flow + time in drainage pipe: m

Step 4 Using the time of concentration as the duration, use Figure 4 to determine the intensity for the
50-year storm (IDF curve) (in/hr).

intensity for the 50-year storm =

Step 5 The design intensity (D) will be 10% of the intensity obtained from the IDF curve {(intensity for

the 50-year storm).
1= (Step 4 * 0.10) = = O\ % in/hr
Step 6 Determine the design flow (Q) using the Rational Method equation:

Q =C*I*A
O = (Step 2)*(Step 5) * (Step ¥
Q= acres-in/hr

wWALE (9)

0= ol o (s

Design Flow,

5 o conversion factor for correct units is needed for the rational formula because (1 acre-in/hr) * (43,560 s.flacre) * (1ft/12 in}
* (1ht/3600 sec) = § P/ sec or ofs.

V. Treatment Control Sizing Criteria 7 Attaéhinent I{Ll —Page 9 o 7 FINAL
May 20, 2004

FASCAGSCHE.2MC . Guidance: NMenusdVFinal May 2004\Chapter AAnachment iv-1 sizing workshecls_May 2004.doe



T

|| This method uses the Rational Method equation to determine the design fiow, vsing a design intensity
| that is 10 v, of the intensity for the 50-year return period found on the local intensity-duration-
frequency (1DY) curve:

il Step 1. Determine the drainage area for the BMP, A =

il Step 4 1dentify the reference rain gage closest to the project site from the following list and recerd the

prAcriaEir o S1ET 7

SwiALE B

Santa Clara Valley C.3 Stormwater Handbook

Urban Runorf
Pollution Prevention Progiram

Attachment 1V-1

Sizing for Flow-Based Treatment Controls

Section B—Sizing Flow-Based Treatment Controls based on the California Stormwaier BMP
Handbook Flow Approach

Q=CIA

Where:
Q = the design flow in cubic feet per second {cfs),
C = the drainage area runoff coefficient,
1 = the design intensity (in/hr), and
A = the drainage area for the BMP (acres)

Step 2 Determine the runoff coefficient, C= ! .’f)(ﬁ l

It is more accurate to compute an avea-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Step 3. Determine from Figure 1 the mean. annual precipitation (MAPe) at the project site location:
(see Section II. Step 4 for more explanation.)

MAP,. = |44 inches

MAP gz
MAP,. =| (%A inches
Reference Rain WMean Annual
Gages Precipitation (MAP ..
(i)
San Jose Airport 13.9 L
Palo Alto 137
Gilroy 18.2
Morgan Hill 19.5

Step 5 Determine the rain gage correction factor for the precipitation at the site using the information
from Step 3 and Step 4.

Coirection Factor = MAP g, /MAP e, = (Step 3)/(Step 4)

Correction Factor =

——— e e e L e

V. Treatment Conirol Sizing C1'iteriﬁ 7 7 Attachmﬂﬁt w-1 - Page 10

FASCHS G, Guidmes Mok M1y 200 Chopter Atvehmen v sfuing worksheets My 2004 doc May 20, 2004
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Santa Clara Valley C.3 Stormwaiter Handbook

Urban Runoff
Pollution Preveniion Program

Attachment V-1

Sizing for Flow-Based Treatment Conirols

Section B—California Stormwater BMP Handbook Flow Approach (continued)

Step 6 Select the design infensity., I, for the reference gage closest to the site from the following list:

I Design Rainfall Intensiiy = o417 in/howr]

|

l Gages 85" Percentile Hourly Desien Rainfail o

Rainfall Intensity Intensity
(in/hir) {D)

k (in/hr)
San Jose Airport 0.087 0.17

E Palo Alto 0.096 0.19
Gilroy 0.11 0.21
2

u Morgan Hill 0.12 024

‘The design intensity is twice the 85" percentile Hourly Rainfall Intensity.

7 Determine the corrected design rainfall intensity (D) for the site:

Design mfensity (site) = Correction factor * Design rainfall intensity for closest rain gage

Design intensity (site) = (Step 5) * (Step 6) - o7 ]

9. Determine the design flow () using the Rational Method equation:

Q= C*I*A
| Q = (Step 2) * (Step 7) * (Step 1)
Q= acres-in
| Q: 0.2%57 ot ( NN ALB G—)

& Wo canversion factor for correct units is needed for {he rational formula because {1 acre~-in/hr) * (43,560 sq.ft/acre) * (10712
L i) * (1h/3600 sec) ~ 1 ft'f sec or cfs.

Iv. Tréé;ﬁll_ellt Control Sizing Cri’&eﬂ.a 7 Aﬁaclﬁnent V-1— Pagé 11 - - FINAL

EASCAGSCHG 103, Gridanse MancalFinel Moy 2008Chapler S\Ainchment iv-1 sizing werksheets Moy 2004 doc May 20, 2004
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Urban Runoiff
Pallution Prevention Prograr

Attachment V-1

Sizing for Flow-Based Treatment Controls

tS'ecz’ion C.—Sizing Flow-Based Treatment Controls based on the Uniform Intensity Approach

;'7
This method uses the Rational Method equation:
Q=CIA

:
)

Where:

Q is the design flow in cubic feet per second {cfs),
¢ is the drainage area runoff coefficient,

1is the design intensity (in/hr), and

A is the drainage area for the BMP (acres)

‘ Step 1. Determine the drainage area for the BMP, A=
Step 2 Determine the runoff coefficient C=|,Y

i [t is mote accurate to compute an area-weighted «(-factor” based on the surfaces in the
drainage area (Table 3a), if possible, ¢han to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

T_i! Step 3 Use a design intensity of 8.2 im/lar for “I” in the Q=CIA equation.
1=_0.2 in/hour

Step 4 Determine the design flow (Q) using Q = CIA.

Q= C*I*A
Q = (Step 2) * (0.2 in/hr) * (Step 1
Q= acres-in/hr

Design Flow, 0= 0.:279_off  ( ewsLe ©)

e T e e

7 No conversion factor for correct units is needed for the rational formula because (1 acre-in/hr) % (43,560 sq.fifecre) * (1112
in) * (1Ew/3600 sec) ~ 1 £’/ sec or ofs,

il
L

IV Treatment Cbn‘u‘ol Slzmg Criteria o Aﬂachlﬁéllt 1V-1—-Page 12
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Santa Clara Valley C. 3 Siormwater Handbook

Urban Runorf
Poliution Prevention Prograin

Section A — Sizing Flow-Based Treatment Controls based on the Factored Flood Flow Approachj

This method uses the Rational Method equation to determine the design flow, using a design intensity
that is 10 % of the intensity for the 50-year return period found on the local intensity-duration-
frequency (IDF) curve: ‘
Q=CIA
Where:

Q is the design flow in cubic feet per second (cfs),

C is the drainage area runoff coefficient,

1is the design intensity {in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A =

Step 2 Determine the yunofl coefficient, C = |+ Bl

Tt is more accurate to compute an area-weighted «C-factor” based on the surfaces in the
drainage area {Table 3a), if possible, than to assume a composite “C-factor” sueh as those in
Table 3b, especially for small drainage areas.

Step 3 Find the time of concentration (t;) for the site (i.e. the travel time from the most remote portion
of the BMP drainage area to the BMP). (Check with local agency’s Engineering Department for
standard or accepted methods of computing to).

¢, = Time of overland flow -+ time in dramage pipe:

Step 4 Using the time of concentration as the duration, use Figure 4 to determine the intensity for the
50-year storm (IDF curve) (in/ht).

intensity for the 50-year storm =

Step 5 The design intensity (I) will be 10% of the intensity obtained from the IDF curve (intensity for

the 50-year storm).
[~ (Step 47 0.10)= =|_, {4 _in/in]

Step 6 Determine the design flow (Q) using the Rational Method equation:

Q= C*I*A
O = (Step 2)*(Step 5) * (Step 1)
Q= acres-in/hr

Design Flow, =| O0.\v6 c?sJJ ( SN

T

i

5 1o conversion factar for correct units is needed for the rational formula because (1 acre-in/hr) * (43,560 s.flacre) * (1{t/12 in)
% (1h/3600 sec) = 1 £ sec of ofs.

IV, T1‘eatrriéﬁt Conﬂ‘ol Sizing Criterié " Attachment IV»i —Page @ ) o T S FINAL

FASCAGECIG M1 3. Gridance Momnlinel May 2008\Chiagter SAtinohimont iv-) sfzing worksheats Iy 2004.doo May 20, 2004
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Santa Glara Yalley C.3 Siormwater Hondbook

Urban Runoff
Pollution Prevention Programn

Attachment V-1

Sizing for Flow-Based Treatment Controls

Section B—Sizing Flow-Based Treatment Controls based on the California Stormwater BMFP
Handbook Flow Approach

| This method uses the Rational Method equation fo determine the design flow, using a design intensity
| that is 10 % of the intensity for the 50-year return petiod found on the local intensity-duration-
frequency (IDF) curve:
Q=CIA u
‘Where: '
Q = the desiga flow in cubic feet per second (cf8),
C = the drainage area runoff coefficient,

1 = the design intensity (in/hr), and
A = the drainage area for the BMP (acres)

li Step 1. Determine the drainage area for the BMP, A =
| Step2 Determine the runoff coefficient, € = %o

It is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area {Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

T e

(see Section IT. Step 4 for more explanation.)

MAP,. =

Step 4 Identify the reference rain gage closest to the project site from the following list and record the

Step 3. Determine from Figure 1 the mean annual precipitation (MAPg,) at the project site location: l

MAPgaqe
; MAPgage =
: Reference Rain Mean Annual

Grages Precipitation (MAP e

{in)

San Jose Adrport 13.9

Palo Alto 13.7

Gilroy 18.2

Il Step 5 Deterinine the rain gage correction factor for the precipitation at the site using the information
from Step 3 and Step 4.

‘ Correction Factor = MAPg, IMAP ., = (Step 3)/(Step 4)

!
: Correction Factor =

!

|

,1 Morgan Hill 19.5
|

]

IV, Treatment Control Sizing Criteria T Attachment IV-1 ;Page 10 ) S FI-}“IAL
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Santa Clara Valley C.3 Stormwater Handbook

Urban Runoif
Poliution Prevention Prograim

Attachment IV-1

Sizing for F tow-Based Treatment Controls

Section B—Cal zforma Sl‘ormwaz.‘er BMP Handbook F low Approach ( commueaD

IVStep 6 Select the design intensity, L for the reference gage closest 1o the sile from the followmg fist:

'i I Design Rainfall Intensity = [ 047 in/hour]
j Gages 85" Percentile Hourly Design Rainfall T
| Rainfall Intensity Tntensity
(in/br) ]
] (in/hr)
‘ San Jose Afrport 0.0387 0.17
| P
! Palo Alfo 0.096 0.19
|
’ Gilroy 0.11 0.21
2
Morgan Hill 0.12 0.24
L

The design intensity is twice the 85" percentile Hously Rainfatl Intensity.

7. Detesmine the corrected design rainfail intensity (1) for the site:

Design intensity (site) = Correciion factor * Design rainfall intensity for closest rain gage

Design intensity (site) = (Step 5) * (Step 6) = @-:]

9. Determine the desian flow (Q) using the Rational Method equation:

Q=C*I*A
Q = (Step 2) * (Step 7) * (Step 1)
Q= acres-in

Iéz OeY c_f§‘6- (“DV\//;(\/E/ Q‘)

6 1o conversion factor for correct units is needed for the rational formula because (1 acre-inhr) * {43,560 sq.fifacre) * (1/12
) * (1hr/3600 sec) = 1 £/ sec or ofs.

V. Treatment Centrol Sizing Criteria Aftachment V-1 —Page 11 FINAL
FASCHSISCA 10,3, Gridamee MamealiFisl May 2004Chnpter #tinchient5v-1 sizing workshents Moy 2004 202 May 20, 2004
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Santa Clara Valley .3 Stormwater Handboolk

Urban Runoff
Pollution Prevention Program

Attachment IV-1

Sizing for Flow-Based Treatment Controls

Section C.—Sizing Flow-Based Treatment Controls based on the Uniform Intensity Approach

This method uses the Rational Method equation:
Q=CIlA

Where:

Q is the design flow in cubic feet per second (ciz),
C is the drainage area runoff coefficient,

1is the design intensity (in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A =
Step 2 Determine the runoff coeffictent, C =

It is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Step 3 Use a design intensity of 0.2 in/hr for “17 in the Q=CIA equation.
1= 02 in/howr |

Step4 Determine the design flow (Q) using Q = CIA

’ Q = CH*A
Q = (Step 2) * (0.2 in/hr) * (Step 1)
Q= acres-in/hy

Desion Flow, Q= | o, 19 4 CfSF (S WALE <)

7 No conversion factor for correct units is needed for the rational formmla because (1 acre-in/he) ¥ (43,560 sq.fifacre) * (/12
in) * (1hy/3600 sec) = 1 '/ sec or cfs.

e e e e e

FINAL

Iv. Treatmeﬁf Control Siziﬁg Ci'iferia T ' AtLaéhment V-1 —Page 12
May 20, 2004
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3 Stormwater Handbook o

Santa Clara Valley
Urban Runoiv
Poliution Prevention Program

LS'ection A — Sizing Flow-Based Treatment Conirols based on the Factored Flood Flow Appmacﬂ

This method uses the Rational Method equation to determine the design flow, using a design intensity
that is 10 % of the intensity for the 50-year return period found on the local intensity-duration-

frequency (IDL) curve:
Q=CIA

Where:
Q is the design flow in cubic feet per second (cfs),
C is the drainage arca runoff coefficient,
1is the design intensity (in/hr), and
A is the drainage area for the BMP {(acres)

Step 1. Determine the drainage area for the BMP, A =

Step 2 Determine the yunoff coefficient, C = |0, & i

It is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if’ possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Find the time of concentration (t;) for the site (i.e. the travel time from the most remote portion -
of the BMP drainage area to the BMP). (Check with local agency’s Engineering Department for

standard or accepted methods of computing to).
1, = Time of overland flow + time in drainage pipe:

Using the time of concentration as the duration, use Figure 4 o determine the intensity for the
50-year storm (IDF curve) {in/hr).

intensity for the 50-year storm =

The design intensity (I) will be 10% of the intensity obtained from the IDF curve (intensity for

the 50-year storm). )
1= (Step 4+ 0.10)= =[_.1%__in/h]

Determine the design flow {Q) using the Rational Method equation:

Step 3

Q = C*I*A
O = (Step 2)*(Step 5) ¥ (Step 1)
Q= acres-in/hr

( sy D)

Design Flow, 0=[___ 0,109

off

e

5 No conversion factor for correct units is needed for the rational formula becavse {1 acre-in/hr) * (43,560 s.facte) * (1ft/121in)

# (/3600 sec) = | ¥/ sec or efs.

Iv. ﬁ'éﬁtmeﬂt C(;nﬁ'c-:.i. Siiing Critetia 7 Attechment TV-1 —-Pag;e 9 7 7 - FI‘NAL
May 20, 2004
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Santa Clara Valley O3 Stormwater Handbook
Urlan Ruinoff
Poliution Prevention Program

Attachment V-1

Sizing for Flow-Based Treatment Controls

Section B—Sizing Flow-Based Treatment Controls based on the California Stormwater BMP
Handbook Flow Approach '

|| This method uses the Rational Method equation to determine the design flow, using a design intensity

! that is 10 % of the intensity for the 50-year return period found on the local intensity-duration-
il frequency (IDF) curve:

Q=CIA

5 Where:
Q = the design flow in cubic feet per second (cfs),
C = the drainage area runoff coefficient,
| I = the design intensity (in/hr}, and
A = the draihage area for the BMP (acres)

i Step 1. Determine the drainage area for the BMP, A =

Step 2 Determine the runoff coefficient, C= E & Z

It is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage ateas.

Step 3. Determine from Figure 1 the mean annual precipitation (MAPe) at the project site location:
(see Section 1L Step 4 for more explanation.)

I-é MAP.=| {4 inches
Step4 Identify the reference rain gage closest to the project site from the following list and record the
MAPgage: :
MA Py =
4 Reference Rain Mean Ananual W
Gages Precipitation (MARgge)
% (in)
San Jose Airport 13.9
Palo Alto 13.7
Gilroy 18.2
| Morgan Hill 19.5
Step 5 Determine the rain oage correction factor for the precipitation at the site using the information

from Step 3 and Step 4.
Correction Factor = MAPge MAP 4 = (Step 3{Step 4)

! Correction Factor =

Iv. Treatméﬁt Control éizing Criterié 7 Attachment TV-1— Page 10 7 T FINAL

FASCHSIS0S6 24 3, Gidanee ManalFinal May 200AChaptes htischment iv-} sizing workehocls _May 2004.doo May 20, 2004
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ATTACHUSIT 0 (ST 18 2772 )

€' 3 Stormwater Handbook

Attachment TV-1

Sizing for Flow-Based Treatment

Section B—California Stornmwater BMP Handbook Flow

Controls

Approach (contimied)

m

r the reference gage closest fo the site from the following list:

‘. lrStep 6 Select the design intensitv. L fo

I Design Rainfall Intensity = E o\l

J'??/]?O'MI:I

Gages §5% Percentile Hourly Design Rainfalk
Rainfall Tntensity Intensity
(in/hyr) @
(in/br)
San Jose Airport 0.087 0.17
I —
Palo Alto 0.096 0.19
e
2
Gilroy 0.11 0.21
A ——
Morgan Hill 0.12 024

% 9. Determine th
Q=C*I*A

- acres-in

Q=

Q= 0.-14% of

il € No conversion factor for correct units is needed for the rational formla bec;
| i) * (Lin/3600 sec) = 1 fi*/ sec or cfs.

The design intensity is twice the 85" percentile Hourly Rainfall Intensity.

Determine the corrected design rainfall intensity (1) for the site:

Design intepsity (site) = Cotrection factor * Design rainfall intensity for closest rain gage
Design intensity (site) = (S¢ep 8) * (Step 6) =

e desien flow (Q) using the Rational Method equation:

Q = (Step 2) * (Step 7) ¥ (Step 1)

ause (1 acre-in/hr) * (43,560 sq.fifacre) * (112

TV Treatment Control Sizing Criteria

FASCAGNSCA6.24VC, 3. Guidanse ManualFinal May F000Chapter HAachment iv-1 sizing workshaels May

2004.doc

A&édhment I1V-1 —Page 11

FINAL
May 20, 2004
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Santa Clara Valley C.3 Stormwater Handboolt
Urban Runoff
Pollution Prevention Prograr .

Attachment IV-1

Sizing for Flow-Based Treatment Contrels

Section C.—Sizing Flow-Based Treatment Controls based on the Uniform Intensity Approach

This method uses the Rational Method equatiorn:
Q=ClA
Where:

Q is the design flow in cubic feet per second (cfs),
C is the drainage area runoff coefficient,

1is the design intensity (in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A =
Step 2 Determine the yunoff coefficient, C = i

It is more accurate to compute an area-weighted “C- factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage aveas.

Step 3 Use a design intensity of 0.2 in/lir for “I” in the Q=CIA equation.
=| 0.2 in/hour

Step 4 Determine the design flow (Q) using Q = CIA

Q= CHI*A
Q = (Step 2) * (0.2 in/hr) * (Step 1)
Q= acres-in/hr

Design Flow, Q = O\ c,:fs]7

7 Wo conversion factor for correct units is needed for the rational formula because (1 acre-infu) * (43,560 sq.fifacre) * (Lf/12
i) * (Lhr/3600 sec) = 1 £/ sec or ofs.

iV. Tl‘eatmentr éont1‘ol Siiiné Cﬁterién 7 VAt’[‘a;:llmdl{I-\-Jw'l —f’ége 12 - o FINAL
May 20, 2004

FASCHG\SCA6.24\C.3. Guidanee MamualFinal My 2004\Chapter SAtizelinent iv-1 sizing worksheets May 3004.doo
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Santa Clara Valley C.3 Stormwaier Handbook

Urban Runoff
Pollution Prevention Program

Section A — Sizing Flow-Based Treatment Controls based on the Factored Flood Flow Approach

This method uses the Rational Method equation to determine the design flow, using a design intensity
that is 10 % of the intensity for the 50-year return period found on the local infensity-duration-
frequency (IDF) curve: :
Q=CIA
Where:

Q is the design flow in cubic feet per second {(cfa),

C is the drainage area runoff coefficient,

11is the design intensity {in/hr), and

A is the drainage area for the BMP (acres)

Step §. Determine the drainage area for the BMP, A =

Step 2 Determine the runoff coefficient, C=

It is more aceurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area {Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Step 3 Find the time of concentration (t;) for the site (ie. the travel time from the most remote portion
of the BMP drainage area to the BMP). (Check with local agency’s Engineering Department for
standard or accepted methods of computing t.).

¢ = Time of overland flow + time in drainage pipe: [ O\%]_ hrs

Step 4 Using the time of concentration as the duration, use Figure 4 to determine the intensity for the
50-year storm (IDF curve) (in/hr).

intensity for the 50-yearstorm={ {. %  in/hy

Step 5 The design intensity (I} will be 10% of the intensity obtaired from the IDF curve (intensity for

the 50-year stoym).
1= (Step4*0.10)= =|_ 15 _in/hn

Step 6 Determine the design flow (Q) using the Rational Method equation:

Q=C**FA
Q = (Step 2)*(Step 5) * (Step 1)
Q= acres-in/hr

Designi‘?l@w,Q=r 0.0l c;fs{S (5WKUE& 6)

S — = = z 5 =

5 No conversion factor for correct units is needed for the rational formula because (1 acre-in/hr) * (43,560 s.ffacre) * (1fi/12 in}
* (1he/3600 sec) = 1 {i3/ sec or cfs.

Iv. Treéﬁnent Control Slzmg Criteria " Aftachment 1v-1 —Page 9 o o FINAL

P ASCAGSCH6.1C. 3. Guidasos Manum il May 2000Chnpter \Attachmont iv-1 sizing werksheots_May 2004.doa May 20, 2004
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Attachment 1V-1

Sizing for Flow-Based Treatment Controls

Section B—Sizing Flow-Based Treatment Controls based on the California Stormwater BMP
Handbook Flow Approach

| This method uses the Rational Method equation to determine the design flow, using a design intensity
| that is 10 % of the intensity for the 50-year return period found on the local intensity-duration-
i frequency (IDF) curve:
Q=CilA

Where:

Q = the design flow in cubic feet per second (cfs),

C = the drainage area runoff coefficient,

1 = the design intensity (in/hr), and

A = the drainage area for the BMP {(acres)

Step 1. Determine the drainage area for the BMP, A =
i Step 2 Determine the runoff coefficient, C =

It is more accurate to cotpule an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a}, if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Step 3. Determine from Figure 1 the mean annual precipitation (MAPsie) at the project site lecation:
(see Section JI. Step 4 for more explanation.)

MAPy, <[ [4inches

il Step 4 Identify the reference rain gage closest to the project site from the following list and record the

MAP goee!
MAPge =
Reference Rain T Mean Annual

Gages Precipitation (MAPgq.}
(in}
San Jose Airport 13.9
Palo Alto 13.7
Gilroy 18.2
I Morgan Hill 19.5

Step 5 Petermine the rain gage correction factor for the precipitation at the site using the information
from Step 3 and Step 4.

Correction Factor = MAP g IMAP g = (Step 3)/(Step 4)

i
! Cortection Factor =

iV, Traatmeﬁt Coﬁﬁol Sizing Criteria 7 Aﬁachmeﬁt v-1— Pageml.[) 7 FINAL

FASCAGSCHG TS, Guidanos ManaliFial Mey 2004Cimpier Sfioghment i1 sizing worahees My 2001 0 May 20, 2004
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Aftachment TV-1

Sizing for Flow-Based Treatment Controls

Section B— California Stormwater BMP Handbook Flow Approach (continued)

Step 6 Select the design intensity, L for the reference gage closest fo the site from the following list:
I Design Rainfall Intensily = | o7 r'n/ho;fl

Gages 85" Percentile Hounrly Design Rainfall
Rainfall Intensity Intensity
{in/hr) 1y
(in/kr)
San Jose Airport 0.087 0.17
S —
Palo Alto 0.096 0.19
2
Giltoy 0.11 0.21
L_ Morgan Hill 0.12 0.24

The design intensity is twice the 85™ percentile Hourly Rainfall Intensity.

7. Determine the corrected design rainfall intensity (1} for the site:

Design intensity (site) = Correction factor * Design rainfall intensity for closest rain gage

Design intensity (site) = (Step 5) * (Step 6) =

9. Determine the design flow (Q) using the Rational Method equation:

i} Q = CHI*A
: Q= (Step 2) * (Step 7) * (Step 1)
!1 = acres-in

i 6 Mo conversica factor for correct units s needed for the rational formula because (1 acre-in/hr} ¥ (43,560 sq.fifacve) * (1f/12
i i) * (The/3600 sec) = 1 {6/ sec or ofs.

1v. Tl;éat.mént Control Siiing Criteria 7 Attachment V-1 — Page 117 T . FINAL

FASCAGEC62C. 5. Guitance Mamualiinal May 2004 Cupter f\atiachment v-1 szing woskshoots My 2004.doc May 20, 2604
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Eollution Prevention Program

Attachment IV-1

Sizing for Flow-Based Treatment Controls

Section C—Sizing Flow-Based Treatment Controls based on the Uniform Intensity Appr‘oachﬂ

This method uses the Rational Method equation:
Q=CIA
Where:

() is the design flow in cubic feet per second (cfs),
C is the drainage area runoff coefficient,

1is the design intensity (in/bs), and

A is the drajnage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A=
Step 2 Determine the runoff coefficient, C=| , Cc’j

Tt is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas. '

Step 3 Use a design intensity of 8.2 in/lir for T in the Q=CIA equation.
I= |_0.2 in/hour _|
Step 4 Determine the design flow (Q) using Q = CIA

Q= C*[*A
: Q = (Step 2) * (0.2 in/hr) * (Step 1)
] Q= acres-in/hr

Design Flovw, Q = [[0.270__cif ( G ALE E)

NN T e R

7 No conversion factor for correct units is needesd for the rational formula because (1 acre-in/hy) * (43,560 sq.ft/acre) * (HY/12
in) * (/3600 sec) =~ 1 £/ sec or cfs.

e e e T e — e

IV: Treatmentr(forn;[-rol Sizing”Criteria‘ - Attaéﬁrﬁent [V-1-Page 12 FINAL

FASCARISCA6.HC. 3. Guidaee Manma[Fisal Mty 2004\Chagter AAtachment fv-1 sizing workshoots May 2004.doc May 20, 2004
; Moy f



$007 Uy
LIvVId TVNIA

77 9584 — T-A] TIOUOBNY

0P pOOT AT SIoSE{I0N TUms [=A7 AU 9] R POOT ADPAL (BT SnLOIAL 290ERING "¢ OPT DR DS PO

BRI SUIZIS JONU0D) JSUeal], " Al

. 538u5) Wey Modly 980f UBS PUE GTOMAICA] “BIIBIYSY
IUBYS “YIUEH SUDSEE 10§ POLId UIngoy] J83-0F B 10] S8AINT won BN ([-Aowenbel f-ANsusit] § 3Ly

(4u) uvoneing
L

]

Pl I i i

WU el -esorueg | e e e B e IM!:.mE.m..Em/w Ll o
| dmipreL e T TN T |
ik g0z - ewelysy pUBUSE| — -
.m 14Ul 71 - UOURY SUupisel & uH.H.uwl S

L. i

- 3
.

TIOURATERT pry

(ayju) Apsusiuy

al

HOOGPUDJT JSIDAVAIONS £

by

CHado G LRG| GV[, drgirdrong sy

wesBold Ucijusasld Uoln)jod
LIOUny Uedgin
AoneA BIBID BIUES

2 2NN S



SWeseE F AT LA A AT D

Santa Clara Valley J .3 Stormwater Handbook

Urban Runoiff
Polluticn Prevention Program

Section A — Sizing Flow-Based Treatmernt Controls based on the Factored Flood Flow Appraac?‘

| This method uses the Rational Methed equation to determine the design flow, using a design intensity
i that is 10 % of the intensity for the 50-year retin period found on the local intensity-duration-
frequency (IDF) curve:

l Q=CIA

i Where:
Q is the design flow in cubic feet per sacond (cis),
C is the drainage area runoff coefficient,

1is the design intensity (in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A =

Step 2 Determine the runoff coefficient, C=|065

It is more accurate to compute an area-weighted «C_factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for small drainage areas.

Step 3 Find the time of concentration (t) for the site (i.e. the travel time from the most remote portion
of the BMP drainage area to the BMP}. (Check with local agency’s Engineering Department for
gstandard or accepted methods of computing t,).

t_= Time of overland flow + time in drainage pipe:

il Step4 Using the time of concentration as the duration, use Figure 4 to determine the intensity for the
50-year storm {(IDF curve} (in/hr).

jntensity for the 50-year storm =

Step 5 The design intensity (T) wiil be 10% of the intensity obtained from the IDF curve (intensity for

: the 50-year storm).
1=(Step 4 *0.10)= =| _\Z in/hr

Step 6 Determine the design flow (Q) using the Rational Method equation:

] Q= C*T*A
O = (Step 2)*(Step 5) * (Step 1)
Q= acres-in/hr

Design Flow, 0= 0. %Y o (

S\vuAaLl )

ST el

5 No conversion factor for correct units is needed for the rational formula because {1 asre-in/hr} * (43,560 g.ffacre) * (11t/12 i)
* (Thr/3600 sec) = 1 '/ sec or ofs.

IV. Treatlﬁéﬁt Control S1Z[11g Cri’{eﬁa 7 Attachﬁnent v-1—- Pége 9 T FII:IXL
May 20, 2004

FASCAGSCHG.14VC.3. Guidanee Manual\Final May 2004\ Chapter 4\Atiehment iv-1 sizing worksheets May 2004.doc
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Santa Clara Valley (.3 Stormwaier Handbook

Urban Runoff
Polluiion Prevention Program

Attachment TV-1

Sizing for Flow-Based Treatment Controls

Section B—Sizing Flow-Based Treatment Controls based on the California Stormwater BMP
Handbook Flow Approach

;this method uses the Rational Method equation to determine the design flow, using a design intensity
i that is 10 % of the intensity for the 50-year return period found en the local intensity-duration-
|| Grequency (IDF) curve:

Q=CIA

‘Where:
Q = the design flow in cubic feet per second (cfs},
C = the drainage area runoff coefficient,
1 == the design intensity (ir/hr), and
A = the drainage area for the BMP (acres)

| Step 1. Determine the drainage area for the BMP, A=

i| Step 2 Determine the runoff coefficient, C =

1 Tt is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
! Table 3b, especially for small drainage areas.

]

i

Step 3. Determine from Figure 1 the mean annual precipitation (MAPg;) at the project site location:
(see Section II. Step 4 for more explanation.)

MAPse =

Step 4 Identify the reference rain gage closest to the project site from the following list and record the

MAP g
MAPye =
Reference Rain Wean Anpual
‘ Gages Preeipitation (VIAPgag.)
(in)
% San Jose Adrport 13.9
Palo Alto 13.7
Gilroy 18.2
: Morgan Hill 19.5

| Step 5 Determine the rain gage correction factor for the precipitation at the site using the information
i from Step 3 and Step 4.

Correction Factor = MAP . /MAP,,.. = (Step 3)/(Step 4)

‘: Correction Factor =

IV Treatment COHU’O}"SiniVnAg Criteria R N Attaéhnmut V-1 — Page 10 - B FINAL

FASCHGNSCAG 2403, Guidanos Manui it May 3004\Chigier S\Atlnokment fv-1 sizing workshcets My 2004.dvo May 20, 2004



SWALE ¥ A G A o | SHT 28 057

Santa Clara Valley C.3 Stormwaier Handbook

Urban Runoff
Poflution Preveniion Program

Attachment [V-1
Sizing for Flow-Based Treatment Controls
Seetion B—California Stormwater BMP Handbook I low Approach (continued)

Fir TS e,

Step 6 Select the design intensity. I for the reference gage closest to the site from the following fist:
I Design Rainfall Intensity = I: o.\7 J'n/ho?ﬂ

Gages 85™ Parcentile Hourly Design Rainfall
Rainfall Intensity Intensity
(in/kr) {n
ﬁ (in/hr)

San Jose Afiport 0.087 0.17

Palo Alto (.096 0.19

Gilroy 0.11 0.21

Morgan Hill 0.12 0.24

The design intensity is twice the 85" percentile Hourly Rainfall Intensity.

7. Determine the corrected design rainfall intensity (D) for the site:

Design intensity (site) = Correction factor * Design rainfall intensity for closest rain gage

Design intensity (site) = (Step 5) * (Step 6) =

} 9. TDetermine the design flow (Q) using the Rational Method equation:
! Q = CHI*A
Q = (Step 2) * (Step 7) * (Step 1)
Q= 4dcres-in t

c-oaar o (swAe F)

5 No conversion factar for correct units is needed for the rational formmila because (1 acre-in/hr) * (43,560 sq.fi/acre) * (112
i in) * (3hr/3600 sec) = 1 1/ sec or ofs.

IV.VTreatmentr Confrol Siziﬁg Criterié Aﬁéchmeut IV-1— Pager 11 . 7 FINAL
May 20, 2004

FASCHESCHG, 24V, 3. Guidanee Mamal Final Muy 2000 heprer Hatischoent iv-1 sizing worksheels_iMay 2004.doc
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Urban Runoiff
Pollution Preventiion Prograim

Attachment TV-1

Sizing for Wow-Based Treatment Controls

Section C.—Sizing Flow-Based T veatment Controls based on the Uniform Intensity Approach

This method uses the Rational Method equation:

Q=CIA

Where:

Q is the design flow in cubic feet per second (cf),
' is the drainage area yunoff coefficient,

T is {he design intensity (in/hr), and

A is the drainage area for the BMP (acres)

Step 1. Determine the drainage area for the BMP, A=

Step 2 Determine the runoff ceefficient, € =

It is more accurate to compute an area-weighted “C-factor” based on the surfaces in the
drainage area (Table 3a), if possible, than to assume a composite “C-factor” such as those in
Table 3b, especially for gmall drainage areas.

Step3 Usea design intensity of 0.2 i/l for “17 in the Q=CIA equation.
1= 02in/hour |

Step 4 Determine the design flow (Q) using Q= CIA
Q= C*T*A
Q= (Step2) * (0.2 in/hr) * (Step 1)

acyes-in/hr

———

Q =
Design Flow, Q = .50 cst

L—#______._-———;——*‘——
7 No conversion factor for correct units is needed for the vational formula because (1 acre-in/lr) * {43,560 sq. fifacre) * (1112
in) * (13600 sec) = 147/ sec or ofs.

TV. Treatment Contrel Sizing Criteria Attachment IV-1—Page 12 FINAL
FASCASSCA5 3. Gridares bamaFlaa My 200\Chples Matamont v szing workshoels_May 2004 dos May 20, 2004
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Santa Clara Valley C.3 Stormwater Handbook

Urban Runof
Pollution Prevention Program

Attachment TV-1

Sizing for Volume-Based Treatment Controls

E18 Sizimg for Volume-Based Treatment Controls

The SCVURPPP Permit Provision C.3.d allows two methods for sizing volume-based controls—the
Urban Runoff Quality Management method (URQM Method) or the California Stormwater Best
Management Practice’ (BMP) Handbook Volume Method. Steps for applying these methods are
presented in Sections A and B below.

Section A— Sizing Volume-Based Treatment Controls based on the Urban Runoff Quality
Management', Approach (URQM Approach)

The equations used in this method ate:
P=(a*Cy)* Ps

C,, =0.8587 —0.78;* +0.774i + 0.04

Where:
P, = maximized detention storage volume (inches over the drainage area to the BMP)
a = regression constant (unitless)
C,, = watershed runoff coefficient (uniﬂess)2
P, = mean storm event precipitation depth (inches);
i = watershed impervious ratio (range: 0-1)

Step 1. Determine the drainage arga for the BMP, A =

Step 2. Determine the watershed impervious ratio, “”, which is the amount of impervious area in the
drainage area to the BMP divided by the drainage area, or the percent of impervious area in the
drainage area divided by 100.

a. Bstimate the amount of impervious surface (rooftops, hardscape, streets, and sidewalks,
etc.) in the area draining to the BMP = |0\ h%acres
b. Calculate the watershed impervious ratio, 7:

[= amount of ilmpervious area (acres)/dainage area for the BMP (acres)
i= (Step Z.a.)(Step 1) = {_ O\ G | (tange: 0-1)
Percent impervious area= /100 =

! For the purpose of this worksheet, a stormwater best management practice, or BMP, is the same as a stormwater
treatment measure or device.

2 Ror the purpose of this worksheet, the watershed runoff coefficient is notated as “C.,” to avold confusion with
fhe runoff coefficient “C” used in the Rational Method. .

Iv. Treaﬂﬁeﬁt Control Siziné Critetia T Attaéhﬁieﬁt V-1 ﬁPégé 2 i ~ FINAL

FASCAOSCA6.20C,3. Guidance Manual\Firal hay J06AChepter AAuschimert iv-1 sizing worksheels May 2004.doz May 20, 2004
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C. 3 Stormwater Handbook

Attachment I'V-1

Sizing for Volume-Based Treatment Controls

Section A.— UROM Approach (continued)

T

l Step 3. Determine the watershed runoff coefficient, “C,,”, using the following equation:
C,, =0.8587 — 0.787* +0.774i + 0.04 , using “i” from Step Z.b.
Cw =| 0- OG [ I

Step 4. Find the mean annual precipitation at the site (MAPg). To do so, estimate where the site is on
Figure land estimate the mean annual precipitation in inches from the rain line (isopleth)

nearest to the project site.?,

Mean annual precipitation at the site, MAPg, = l | 4 j

(Each line on the figure, called a rainfall isopleth, indicates locations where the same
amount of rainfall falls on average each year (e.g., the isopleth marked 14 indicates that
areas crossed by this line average 14 inches of rainfall per year). If the profect location
is between two lines, estimate the mean annual rainfall depending on the location of the

site.)
Step 5. Identify the reference rain gage closest to the project site from the following list.

Table 2: Precipitation Data for Four Reference Gages

Gages Mean Annual Mean Stori Event
Precipitation (MAPg,.) Precipitation (Ps) gage
(in) (i)
San Jose Airport 13.9 0.512
Palo Alto 13.7 0.522
Gilroy 18.2 0.684
Morgan Hill 19.5 0.760

Select the MAP,q,. and the mean storm precipitation (P6) guge for the reference gage, and use
them to determine (Ps) s for the project site in Step 6.

MAPg =] 1%:4 |
(P6) gage :| 0.5z —]

3 Check with the local municipality to determine if more detailed maps are available for locating the site and
estimating MAP.

FINAL

V. Treatmehf Controf Sizing Criteria "~ Attachment TV-1— Page 3
May 20, 2004

FASCAGASCH6,2C,3, Guidance Manual\Final May 200 hapler dWiltachment iv-] sizing worksheets May 2004.doa



[SHT % 55 o )

i T |
:@3Sfé}n;wazfer H wﬁﬁbmk

FoRERAY
Sarnia Clara Valley

Urban Runoif
Eollution Preveniion Program

Attachment TV-1

Sizing for Volume-Based Treatment Controls

Section A— URQM Approach (continued)

Step 6. Calculate the mean storm event precipitation depth at the project site, called (P6) site. Multiply
the mean storm event precipitation depth for the rain gage chosen by a correction factor, which
is the ratio of the mean annual precipitation at the site (MAPge) to the mean annual

precipitation at the rain gage (MAP ).
(P 6) site = (PG) gage ¥ (MAPsite) / (MAPga_ge)'

(Pg) site - Mean Event Precipitation (Ps) gage (Step5) (MAPz) (Stepd) / (MAP 45)(Step5).

Pose=[ 0. G1& Jinches

Step 7 Find “a”, the regression constant {unitless) 4.

a = 1.963 for a 48-hour drain time
a = 1.582 for a 24-hour drain time a=i |, 4%

a = 1.312 for a 12-hour drain time
Recommendation: Use a 48-hour drain time for detention basins and 24-hour drain time

for pervious paving.
Step 8 Determine the maximized detention storage volume P,

P, =(a*C,,) * Ps
P, = (Step 7 * Step 3) * (Step 6)

P, = inches

Step 9 Determine the volume of the runoff to be treated from the drainage area to the BMP (i.e., the
BMP design volume):
Design volume = P, * A = (Step 8) * (Step 1) * 1 foot/12 inches

Design Volume = 0, 040 acre-feet

4 WEF Manual of Practice No. 23 and the ASCE Manual of Practice No. 87 (1998), pages 175-178.

Iv. Treat;ﬁéﬁf Confrol Sizing Criteria o Aﬁ:aciﬁnenﬁ v-1— Page 4 T FINAL
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Attachment 1V-1

Sizing for Volume-Based Treatment Controls

Section B — Sizing Volume-Based Treatment Controls based on the Adapted California
Stormmwvater BMP Handbook Approach

The equation that will be used to size the BMP is:

BMP Volume = (Correction Factor) X (Unit Storage) X (Drainage Area to the BMP)

Step 1. Determine the drainage area for the BMP, A = M

Step 2. Determine the watershed impervious ratio, “7”, which is the amount of impetvious area in the
drainage area to the BMP divided by the drainage area, or the percent of impervious area in the
drainage area divided by 100.

a) Estimate the amount of imperyious surface (rooftops, hardscape, streets, and sidewalks,
etc.) in the area draining to the BMP = b (%% acres ‘

b) Calculate the watershed impervious ratio. i:

i= amount of impervious area (acres)/drainage area for the BMP (acres)
i= (Step 2.a.)/(Step 1) = | o O14 —I (range: 0-1)

Percent impervious area= /100 = _{+ 40 %

Step 3. Determine from Figure 1 the mean annual precipitation (MAPg.) at the project site location:
(see Section T1. Step 4 for more explanation.)

MAPsje = -

Step 4 Identify the reference rain gage closest to the project site from the following list and record the

MAP o0
MAPyago =
Reference Rain RMean Annual

Gages Precipitation (MAP )
(in)
San Jose Airport 13.9
Palo Alto 13.7
Gilroy 18.2
Morgan Hill 19.5

V. Tfeatment Controlr Sizing Criterira% Aﬁa;:hment V-1 ~ Page 5 o o FINAL
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ForREBA |

ATTAchEtra( ST 5 oF

)

7

Santa Clara Vallay C.3 Stormmwaier H@mdbé@k

Urban Runoif
Pollution Prevention Program

Astachment V-1

Sizing for Volume-Based Treatment Contrels

Section B —Adapted California Stormwater BMP Handbook Approach (continued)

—=

r Step 5 Determine the rain gage cosrection factor for the precipitation at the site using the information
from Step 3 and Step 4.

Correction Factor = MAPg. (Step 3)/MAPyg,q. (Step 4)

: Correction Factor =

Step 6. Identify representative soil type for the BMP drainage area.

a) Identify from Figure 1, the soil type that is representative of the pervious portion of the
project shown here in order of increasing infiltration capability:

2!

»/ Clay : Sandy Clay Clay Loam

§ilt Loam _Loam
b) Does the site planning allow for protection of natural areas and associated vegetation and
soils so that the soils outside the building footprint are not graded/compacted?

If your answer is no, and the soil will be compacted during site preparation and grading, the
soil’s infiltration ability will be decreased. Modify your answer to a s0il with a lower
infiltration rate {e.g., Silt Loam to Clay Loam or Clay).

|
I
Z Modified soil type: [ ]

7. Determine the average slope for the drainage avea for the BMP: G %0

8. Determine the unit basin storage volume from sizing curves.

a) Slope = 1%,
Use the figure entitled “Unit Basin Volume for 80% Capture, 1% Slope” corresponding to the
nearest rain gage: Figure 2-A, B, C, or D for San Jose, Palo Alto, Gilroy and Morgan Hill,
i respectively. Find the percent imperviousness of the drainage area (see answer to Step 2,
above) on the x-axis. From there, find the line corresponding to the soil type (from Step 6), and
obtain the unit basin storage on the y-axis.

Unit Basin Storage (UBS) 5 =|__©:29 ___ (inches)

b) Slope = 15%

Use the figure entitled “Unit Basin Volume for 80% Capture, 159 Siope” corresponding
\ to the nearest rain gage: Figure 3-4, B, C, or D for San Jose, Palo Alto, Gilroy and
Morgan Hill, respectively. Find the percent imperviousness of the drainage area (see
answer fo Step 2, above) on the x-axis. From there, find the line corresponding to the soil
type (from Step 6), and obtain the unit basin storage on the y-axis.

Unit Basin Storage UBS ;54 =| 0. %L (incha

P e S

e o
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Santa Clara Valley C.3 Stormwater Hamdbojék_

Urbarn Runoff
Pollution Prevention Program

Attachment TV-1

Sizing for Velume-Based Treatment Controls

Section B —Adapted California Stormwater BMP Handbook Approach (continued)

c) Slope > 1% and < 15%

Find the unit basin volumes for 1% and 15% using the techniques in Steps 8a and 8b and
interpolate by appling a slope correction factor per the following formula;

UBS,. Unit Basin Storage of intermediate slope, x

UBS, = UBSs+ (UBS1s0q - UBS; )¥(x-1) / (15% -1%)
= (Step 8a) + (Step 8b- Step 8a) * (x-1)/1 5%-~1%0)

Unit Basin Storage volume = 0.14 & (inchei}l
(corrected for slope of site)

9. Size the BMP, using the following equation:
BMP Volume = Rain Gage Correction Factor * Unit Basin Storage Volume * Drainage Area
BMP Volume = (Step 5) * (Step 8 unit storage) * (Step 1 Drainage area) * 1 foot/12 in.

BMP Volume =,Z5Z acre-feet]

IV Treatment Controrlr Sizriug Criterié | Aﬁaohment.er—lw— Page 7 - FINAL
May 20, 2004
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Sanfa Clara Valley C.3 Sfbrmwaa‘er Handbook

Urban Runoif
Pollution Prevention Program

Attachment 1V-1

Sizing for Volume-Based Treatment Controls

IL Sizing for Volume-Based Treatmeni Controls

The SCVURPPP Permit Provision C.3.d allows two methods for sizing volume-based controls—the
Urban Runoff Quality Management method (URQM Method) or the California Stormwater Best
Management Practice’ (BMP) Handbook Volume Method. Steps for applying these methods are
presented in Sections A and B below.

Section A — Sizing Volume-Based Treatment Controls based on the Urban Runoff Quality
Management', Approach (URQM Approach)

T T T e e T

The equations used in this method are:
P~(a*C,)* Pg

Cy =0.8587 — 078" +0.774i + 0.04
Where:
P, = maximized detention storage volume (inches over the drainage area to the BMP)
a = regiession constant (unitless)
., = watershed runoff coefficient (1.11r1iﬂess)2
Ps = mean storm event precipitation depth (inches); i
i = watershed impesvious ratio (range: 0-1)

Step 1. Determine the drainage area for the BMP, A =

Step 2. Determine the watershed impervious ratio, “i”, which is the amount of impervious area in the
drainage area to the BMP divided by the drainage area, or the percent of impervious area in the
drainage area divided by 100,

a. Estimate the amount of impervious surface (rooftops, hardscape, streets, and sidewalks,
ete)) in the area draining to the BMP = [-0’16‘5 acres
b. Calculate the watershed impervious ratio, i:

i= amount of impervious area (acres)/drainage area for the BMP (acres)
i= (Step 2.a)/(Stepl) =|_ _ ©0.0|5 | (range: 0-1)
Percent impervious area= /100 = %

! Ror the purpose of this worksheet, a stormwater best management practice, or BMP, is the same as a stormwater
treatment measure or device,

% For the purpose of this worksheet, the watershed runoff coefficient is notated as “C,.” to avoid confusion with
the runoff coefficient “C™ used in the Rational Method.

v, Tl'eafglﬁexﬁt Cdxltl‘o[ Sizillg Cl‘iterié o A’ctachment TV.1—Page2 B FINAL
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Santa Clara Valley C.3 Stormwater Hondbook

Urban Runoff
Pollution Prevention Prograi

Attachment EV-1.

Sizing for Volume-Based Treatment Contyols

Section A.— URQM Approach (continued)

ey

Step 3. Determine the watershed runoff coefficient, “C,”, using the following equation:

., =0.8587 —0.784 +0.774i +0.04 , using “i” from Step 2.b.

Cw = l_ O * og ( j
Step 4. Find the mean annual precipitation at the site (MAP). To do so, estimate where the site is on

Figure 1and estimate the mean annual precipitation in inches from the rain line (isopleth)
nearest to the project site.?,

Mean annual precipitation at the site, MAPg. = | (4.0 ]

(Each line on the figure, called a rainfall isopleth, indicates locations where the same
amount of rainfall falls on average each year (e.g., the isopleth marked 14 indicates that
areas crossed by this line average 14 inches of rainfall per year). If the project location
is berween two lines, estimate the mean annual rainfall depending on the location of the
site.}

Step 5. Identify the reference rain gage closest to the project gite from the following list.

Table 2: Precipitation Data for Four Reference (Gages

Gages Mean Annunal Mean Storm Evemt
Precipitation (MAF o500 Precipitation (Fs) gage
E (im) (in)
: San Jose Airport 13.9 0.512
Palo Alto 13.7 0.522
‘ Gilroy 18.2 0.684
Morgan Hill 19.5 0.760
E
Select the MAP, .. and the mean storm precipitation (Pe) gage for the veference gage, and use
them to determine (Pe) sie for the project site in Step 0.

i MAPgage :|7 “J) i C‘ |
; (Pﬁ) gape = O. g‘Z‘

3 Check with the focal municipality to determine if more detailed maps are available for locating the site and
estimating MAP.

Iv. Treéﬁﬁent Coﬁtrol Sizing Critéria T Attachmént -1 ;Page 3” o FINAL
May 20, 2004
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Santa Clara Valley C.3 Stormwater Handbook

Urban Runoit
Pollution Prevention Program

Attachment 1V-1

Sizing for Volume-Based Treatment Controls

Section A.— URQM Approach (continued)

Step 6. Calculate the mean storm event precipitation depth at the project site, called {P6) .. Multiply
the mean storm event precipitation depth for the rain gage chosen by a correction factor, which
is the ratio of the mean annual precipitation at the site (MAPy) to the mean annual
precipitation at the rain gage (MAP,.)-

& 6) site = (P 6) gage (MAPsite) / (MAPgage)-

(Pé) sicc - Mean Event Precipitation (P) gage (Step5) + (MAPqe) (Step4)/ (MAP,,..)(Step5).

Psaiee = inches

Step 7 Find “a”, the regression constant (uniﬂess)“:

a = 1.963 for a 48-hour drain time
a = 1.582 for a 24-hour drain time a=| {,96%
a = 1.312 for a 12-hour drain time

Recommendation: Use a 48-hour drain time for detention basing and 24-hour drain time
for pervious paving.
Step 8 Determine the maximized detention storage volume P,

P, = (a*Cy) * Pg
P, = (Step 7 * Step 3) * (Step 6)

p,=1 O 06’2/ inches

Step 9 Determine the volume of the runoff to be treated from the drainage area to the BMP (i.e., the
BMP design volume):

Design volume = P, * A = (Step 8) * (Step 1) * 1 foot/12 inches
Design Volume = 0.00@  acre-feet

A WER Manual of Practice No. 23 and the ASCE Manual of Practice No. 87 (1998), pages 175-178.

IV.‘ Treatment Contrbl Sizing Criteria T Attabhment V-1 - Pagc4 7 o FINAL
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Santa Clara Valley C' 3 Stormwater Handbook

Urban Runoff
Pollution Prevention Program

Attachment TV-1

Sizing for Volume-Based Treatment Controls

Section B — Sizing Volume-Baosed Treatment Conirols based on the Adapted California
Stormwater BMP Handbook Approach

] The equation that will be used to size the BMP is:
BMP Volume = (Correction Factor) X (Unit Storage) X (Drainage Area to the BMP)

Step 1. Determine the drainage area for the BMP, A=

il Step 2. Determine the watershed impervious ratio, “i”, which is the amount of impervious area in the
drainage area to the BMP divided by the drainage area, or the percent of impervious area in the
drainage area divided by 100.

a)~ Bstimate the amount of impervious surface (rooftops, hardscape, streets, and sidewalls,
etc.) in the area draining to the BMP = 0725 acres

b) Calculate the watershed impervious ratio. &:

i= amount of impervious area (acres)/dvainage area for the BMF (acres)
i= (Step 2.2.)/(Btep 1) = r o, 015 |(1'ange: 0-1)
Percent impervious area= /100= 1. 5 %

Step 3. Determine from Figure 1 the mean annual precipitation (MAP) at the project site location:
(see Section 1L Step 4 for more explanation.)

i MAP. =| 14 inchey

T T

il Step4 Identify the reference rain gage closest to the project site from the folloWing list and record the
i MAP 0!

: MAP,. = | 2.9 inches

Reference Rain Mean Annwual
Gages Precipitation (MAR gage)
{im)
San Jose Airport 15.9
Palo Alto .. 13.7
i Gilroy 18.2
i Morgan Hill 19.5

IV. Treatmeﬁt Control Siziﬁg Criteriﬁ Attéchment I\}-l —Page5 T T FINAL
May 20, 2004
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Santa Clara Valiey C.3 Stormwater Handbook
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Attachment TV-1

Sizing for Volume-Based Treatment Centrols

Section B —Adapted California Stormwater BMP Flandbook Approach (continued)

Step 5 Determine the rain gage correction factor for the precipitation at the site using the information
fiom Step 3 and Step 4.

Correction Factor = MAPic (Step 3)/MAPgag. (Step 4)
Coyrection Factor =

Step 6. Identify representative soil type for the BMP drainage area.

2) Identify from Figure 1, the soil type that is representative of the pervious portion of the
project shown here in order of increasing infiltration capability:

v Clay Sandy Clay Clay Loamn

Silt Loam Loam

b) Does the site planning allow for protection of natural areas and associated vegetation and
soils so that the soils outside the building footprint are not graded/compacted?

If your answer is ne, and the soil will be compacted during site preparation and grading, the
soil’s infiltration ability will be decreased. Modify your answer 10 a soil with a lower
infiltration rate (e.g., Silt Loam to Clay Loam or Clay).

E Modified soil type: |:|
7. Determine the average slope for the drainage area for the BMP:

8 Determine the anit basin storage volume from sizing curves.

a) Slope < 1%,
Use the figure entitled “Unit Basin Volume for 80% Capture, 1% Slope” corresponding to the
F nearest tain gage: Figure 2-A, B, C, or D for San Jose, Palo Alto, Gilroy and Morgan Hill,
respectively. Find the percent imperviousness of the drainage area (see answer to Step 2,
above) on the x-axis. From there, find the line corresponding to the soil type (from Step 6), and
obtain the unit basin storage on the y-axis.

E Unit Basin Storage (UBS) 12 :{ . 29 (inch{zsj

by Slope > 15%
Use the figure entitled “Unit Basin Volume for 80% Capture, 15% Slope” corresponding
to the nearest rain gage: Figure 3-4, B, C, or D for San Jose, Palo Alto, Gilroy and
Morgan Hill, respectively. Find the percent imperviousness of the drainage area (see
answer to Step 2, above) on the x-axis. Fron there, find the line corresponding to the soil
type (from Step 6), and obtain the unit basin storage on the y-axis.

Unit Basin Storage UBS 1=« B (inches),

V. Treatment Control Sizing Criteria - Attachiﬁent V-1 - Page 6 7 FINAL
May 20, 2004
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Santa Clara Valley ' C.3 Stormwater Handbook

Urban Runoff
Pofiution Prevention Program

Attachment IV-1

Sizing for Volume-Based Treatment Controls

Section B—Adapted California Stormmwater BMP Handbook Approach (continued)

}_ c) Slope > 1% and < 15%

Find the unit basin volumes for 1% and 15% using the techniques in Steps 8a and 86 and
interpolate by appling a slope correction factor per the following Jormula:

UBS,. Unit Basin Storage of intermediate slope, x

UBSy = UBSqs + (UBSys5, - UBS; ) (x-1) / (15% -1%)
= (Step 8a) + (Step 8b- Siep 8a) * (x-1)/15%-1%)

Unit Basin Storage volume = 0. 292 (inches)
(corrected for slope of site)

9. Size the BMP, using the following equation:

BMP Volume = Rain Gage Correction Factor * Unit Basin Storage Volume * Drainage Area
BMP Volume = (Step 5) * (Step 8 unit storage) * (Step 1 Drainage area) * 1 foot/12 in.
[BMP Volume = 0 44 acre-feef

TV. Treatment Control Siéi]lg Criteria  Aftachment IVHIVMPiane 7 - ~ FINAL
May 20, 2004
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Santa Clara Valley .3 Stormwater Handbook

Urban Runoff
Pollution Prevention Program

Attachment TV-1

Sizing for Volume-Based Treatnient Conirols

II. Sizing for Volume-Based Treatment Controfs

The SCVURPPP Permit Provision C.3.d allows two methods for sizing volume-based controls—the
Urban Runoff Quality Management method (URQM Method) or the California Stormwater Best
Management Practice’ (BMP) Handbook Volume Method. Steps for applying these methods are
presented in Sections A and B below.

Section A— Sizing Volume-Based Treatment Controls based on the Urban Runoff Quality
Management', Approach (URQM Approach)

The equations used in this method are:
Po=(a*Cy)* Ps

Cyy =0.8587" — 0.781" +0.774i + 0.04
Where:
P, = maximized detention storage volume (inches over the drainage area to the BMDP)
a = regression constant (unitless)
C,, = watershed runoff coefficient (uni’dess):’"
Ps = mean storm event precipitation depth (inches);
i = watershed impervious ratio (range: 0-1)

Step 1. Determine the drainage area for the BMP, A =

Step 2. Determine the watershed impervious ratio, /7, which is the amount of impervious area in the
drainage area to the BMP divided by the drainage area, or the percent of impervious area in the
drainage area divided by 100,

2 Estimate the amount of impervious surface (rooftops, hardscaps, streets, and sidewalks,
gte.) in the area draining to the BMP :[ E’, (=0 acres

b. Calculate the watershed impervious ratio, i:

i= amount of impervious area (acres)/dtainage area for the BMP (acres)
i= (Step 2.2.)/(Step 1) = | 0. 574 | (range: 0-1)

Percent impervious area= /100 = %

! For the purpose of this worksheet, a stormwater best management practice, or BMP, is the samne as a stormwater
treatment measure or device,

2 For the purpose of this worksheef, the watershed runoff coefficient is notated as “C,,” to avoid confusion with
the runoff coefficient “C” used in the Rational Method.
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Sizing for Volume-Based Treatment Controls

Section A.— UROQM Approach (continued) .

Step 3. Determine the watershed runoff coefficient, “Cy”, using the following equation:

C,, =0.8587 —0.787 + 0.774i + 0.04 , using “i” from Step 2.b.
c,=l  0.26% |

Step 4. Find the mean annual precipitation at the site (MAPsie). To do so, estimate where the site is on
Figure land estimate the mean annual precipitation in inches from the rain line (isopleth)
nearest to the project site.”, :

Mean annual precipitation at the site, MADP g, = | [4 4'

(Each line on the figure, called a rainfall isopleth, indicates locations where the same
amount of rainfull falls on average each year (e.g., the isopleth marked 14 indicates that
areas crossed by this line average 14 inches of rainfall per year). If the project location
is between two lines, estimate the mean annual rainfall depending on the location of the
site.)

Step 5. Identify the reference rain gage closest to the project site from the following list.

Table 2: Precipitation Data for Four Reference Gages

Gages Mean Annual Mean Storm Event
Precipitation (MAP ) Precipitation (Pg) guge
(ixx) (in)
San Jose Airport 13.9 0.512
Palo Alto 13.7 0.522
Gilroy 18.2 0.684
Morgan Iill 19.5 0.760

Select the MAP,,. and the mean storm precipitation (Ps) gage for the reference gage, and use
them to determine (Pg) s for the project site in Step 6.

MAPge~{__[5. 90 |
(Pﬁ)gage =| o-gILJ

3 Check with the local municipality to determine if more detailed maps are available for locating the site and
estimating MAP.

Iv. Tfeﬁtment Control éiziug Critérii’é’ l Attachment 1V—1m~ Pégé 3 7 - FINAL
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Sizing for Volume-Based Treatmenti Controls

Section A.— UROM Approach (continued)

Step 6. Calculate the mean storm event precipitation depth at the project site, calied (P6) g Multiply
the mean storm event precipitation depth for the rain gage chosen by a correction factor, which
is the ratio of the mean annual precipitation at the site (MAPg) to the mean annual
precipitation at the rain gage (MAP ).

(PG) site = (PG) zage ¥ (MAPsite) ! (MA—Pgage)-
(Ps) sie— Mean Event Precipitation (Pe) gage (Steps) + (MAPg) (Stepd) / (MAP . )(Step5).
P site = inches

Step 7 Find “a”, the regression constant (unitless) *:

a = 1.963 for a 48-hour drain time

a = 1.582 for a 24-hour drain time a= L 4 %

a = 1.312 for a 12-houy drain time

Recommendation: Use a 48-hour drain time for defention basins and 24-hour drain time
for pervious paving. _
Step 8 Determine the maximized detention storage volume Po;

P,= (a"*‘C“,) * P

P, = (Step 7 * Step 3) * (Step 0)

b,~[ 0,208, Jinctes

Step 9 Determine the volume of the runoff to be treated from the drainage area to the BMP (i.e., the
BMP design voluine):

Design volume = P, * A = (Step 8) * (Step 1) * 1 foot/12 inches
Design Volume = 0. %%9  acre-feet

Y IWEF Manual of Practice No. 23 and the ASCE Manual of Practice No. 87 (1998), pages 175-178.
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Section B — Sizing Volume-Based Treatment Controls based on the Adapied California
Stormwater BMP Handbook Approach

The equation that will be used to size the BMP is:

BMP Volume = (Correction Factor) X (Unit Storage) X (Drainage Area to the BMP)

Step 1. Determine the drainage area for the BMP, A=

Step 2. Determine the watershed impervious tatio, %, which is the amount of impervious area in the
drainage area to the BMP divided by the drainage area, ot the percent of impervious area in the
drainage area divided by 100.

a) Estimate the amount of impervious surface (rooftops, hardscape, streets, and sidewalks,
etc.) in the area draining to the BMP =

b) Calculate the watershed impervious ratio, i

i= amount of impervious area (acres)/drainage area for the BMP (acres)
i= (Step 2.a.)/(Step 1) = | o, B4 |(1‘ange: 0-1)
Percent impetvious area— i/100 = 57 rﬂ: %%

Step 3. Determine from Figure 1 the mean anmual precipitation (MAPg.) at the project site location:
. {see Section I1. Step 4 for more explanation.)

MAPg, =

Step 4 Identify the reference xain gage closest to the project site from the following list and record the

MAP gaae:
MAP,... = | |%.9 inches

: Reference Rain Mean Annual
Gages Preeipitation (MAP g}
(in)
San Jose Airport 13.9
Palo Alto 13.7
Gilroy 18.2
Morgan Hilk 19.5
)
IV. Treatment Centrol Sizing Criteria Attachment [V-1 —Page 5 FINAL
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Section B —Adapted California Stornmwater BMP Handbook Approach (continued)

Step 5 Detesimine the rain gage correction factor for the precipitation at the site using the information
from Step 3 and Step 4.

Correction Factor = MAP . (Step 3)/MAP gy (Step 4)

E Correction Factor =

Step 6. Identify representative soil type for the BMP drainage area.

a) Identify from Figure 1, the soil type that is representative of the pervious portion of the
project shown here in osder of increasing infiltration capability:

O TR T

v Clay Sandy Clay Clay Loam

Silt Loam Loam

b) Does the site planning allow for protection of natural areas and associated vegetation and
soils so that the soils outside the building footprint are not graded/compacted?

§ If your answer is no, and the soil will be compacted during site preparation and grading, the
soil’s infiltration ability will be decreased. Modify your answer to a soil with a lower
infiltration rate (e.g., Sift Loam to Clay Loam or Clay).

E Modified soil type: l:|
! 7. Determine the average slope for the drainage area for the BMP:

8. Determine the unit basin storage volume from sizing curves.

a) Slope < 1%,
Use the figure entitled “Unil Basin Volume for 80% Capture, 1% Slope” correspending to the
nearest rain gage: Figure 2-A, B, C, or D for San Jose, Palo Alio, Gilroy and Morgan Hill,

E respectively. Find the percent imperviousness of the drainage area (see answer to Step 2,

T T

above) on the x-axis. From there, find the line corresponding to the soil type (from Step 6), and
obtain the unit basin storage on the y-axis.

Unit Basin Storage (UBS) pe o &+ 27 ___(inches)

by Siope = 15%

Use the figure entitled “Unit Basin Volume for 80% Capiure, 15% Slope” corresponding
fo the nearest rain gage: Figure 3-4, B, C, or D for San Jose, Palo Alro, Gilroy and
Morgan Hill, respectively. Find the percent imperviousness of the drainage area (see
answer to Step 2, above) on the x-axis. From there, find the line corresponding to the soil

type (from Step 6), and obtain the unit basin storage on the y-axis.

i Unit Basin Storage UBS 154 :r Q.40 (incheﬂ
E’. Treatinent Control Siziﬁg Criteria ] "A%tachment IV— i--—mPﬁgéé o T FINAL
May 20, 2004
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Stormwater BMP Handbook Approach (continued)

s

Section B —Adapted California

c) Slope> 1% and < 15%

Find the unit basin volumes for 1% and 15% using the techniques in Steps 8a and 8b and
interpolate by appling a slope correction factor per the following formula:

UBS.. Unit Basin Storage of intermediate slope, x

UBS, = UBS,s+ (UBS1sy - UBS; Y#(x-1}/ (15% -1%)
= (Step 8a) + (Step 8b- Step 8a) * (x-1)/15%-1%)

Unit Basin Storage volume :rO HT14 (inchesj
(corrected for slope of site)

9. Size the BMP, using the following equation:

BMP Volume = Rain Gage Correction Factor * Unit Basin Storage Volume * Drainage Area
BMP Volume = (Step 5) * (Step 8 unit storage) * (Step 1 Drainage area) © 1 foet/12 in.
[BMP Volume = . & 7Zacre-feef

V. Treatment Conti'orlrsizin I3 Critcﬁé B Attachﬁéﬁf Iv-1—P agé 7 - o FINAL
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Attachment IV-1

Sizing for Volume-Based Treatment Controls

Section B — Sizing Volume-Based Treatment Controls based on the Adapted California
Stormwater BMP Handbook Approach

1 The equation that will be used to size the BMP is:
i

BMP Volume = (Correction Factor) X (Unit Storage) X {Drainage Area to the BMP)

Step 1. Determine the drainage area for the BMP, A =

Step 2. Determine the watershed impervious ratio, “7”, which is the amount of impervious area in the
drainage area to the BMP divided by the drainage area, or the percent of impervious area in the
drainage area divided by 100.

a)} Estimate the amount of impervious surface (rooftops, hardscape, streets, and sidewalks,
etc.) in the area draining to the BMP =| 6.2-® acres

b) Calculate the watershed impervious ratio, i:

i= amount of impervious area (acres)/drainage area for the BMP (acres)
i— (Step 2.a)/(Step 1) = |_ O \>1 | (range: 0-1)
Percent impervious area= /100 = . \' %

Step 3. Determine from Figure 1 the mean annual precipitation (MAPge) at the project site location:
(see Section IL. Step 4 for more explanation.)

MA—Psite =

Step 4 Identify the reference rain gage closest to the project site from the fellowing list and record the

MAP ;g
MAP,,. =| %4 inches

Referemnce Rain Mean Aunual
Gages Precipitation (MAP g}

(in)

: San Jose Airport 13.9

I Palo Alto 13.7

f Gilroy 18.2

i Morgan Hill 19.5

1

”Attachment IV-iQPagGS - o FINAL
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Section B —Adapted California Stormwater BMP Handbook Approach (continued)
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Santa Clara Valley C.3 Stormwater Handbook

Urban Runoff
Doliution Prevention Program

Attachment TV-1

Sizing for Volume-Based Treatment Contrels

Step 5 Determine the rain gage correction factor for the precipitation at the site using the information
from Step 3 and Siep 4.

Correction Factor = MAPg. (Step 3)/MAPg,. (Step 4)

Corsrection Factor =

Step 6. Identify representative soil type for the BMP drainage area.

a) Identify from Figure 1, the soil type that is representative of the pervious portion of the
project shown here in order of increasing infiltration capability:

v Clay Sandy Clay Clay Loam

Silt Loam Loam
b) Does the site planning allow for protection of natural aveas and associated vegetation and
soils so that the soils outside the building footprint are not graded/compacted?

If your answer is no, and the soil will be compacted during site preparation and grading, the
soil’s infiltration ability will be decreased. Modify your answer to a soil with a lower
infilration rate (¢.g., Silt Loam to Clay Loam or Clay).

Modified soil type: [___:_—_:l

7. Determine the average slope for the drainage area for the BMP:

8. Determine the unit basin storage volume from sizing curves.

a) Slope < 1%,
Use the figure entitled “Unit Basin Volume for 80% Capture, 1% Slope” corresponding to the
nearest rain gage: Figure 2-A, B, C, or D for San Jose, Palo Alto, Gilroy and Morgan Hill,
respectively. Find the percent imperviousness of the drainage area (sce answer to Step 2,
above) on the x-axis. From there, find the line corresponding to the soil type (from Step 6), and
obtain the unit basin storage on the y-axis.

Unit Basin Storage (UBS) 1% =[ 0.5\ {inches)l

b) Slope =z 15%

Use the figure entitled “Unit Basin Volume for 80% Capture, 15% Slope” corvesponding
fo the nearest rain gage: Figure 3-4, 8, C, or D for San Jose, Palo Alto, Gilroy and
Morgan Hill, respectively. Find the percent imperviousness of the drainage area (see
answer to Step 2, above) on the x-axis. From there, find the line corresponding to the soil
type (from Step 6), and obtain the unit basin storage on the y-axis.

Unit Basin Storage UBS |54 :I 0.5 (inches)|

ey
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Sizing for Volume-Based Treatment Controls

Section B —Adapted California Stormwater BMP Handbook Approach (continued)

=

¢) Slope > 1% and < 15%

Find the unit basin volumes for 1% and 15% using the techniques in Steps 8 and 8b and
interpolate by appling a slope correction factor per the following formula:

UUBS,- Unit Basin Storage of intermediate slope, x

UBS, = UBSyy + (UBSisy - UBS; )*(x-1)/ (15% -1%0)
= (Step 8a) + (Step 8b- Step 8a) * (x-1)/15%-1%)

Unit Basin Storage volume % 0.5\ (inches)]
(corrected for slope of site)

Size the BMP, using the following equation:
BMP Volume = Rain Gage Correction Factor * Unit Basin Storage Volume # Drainage Area

9.

BMP Volume = (Step 5) * (Step 8 unit storage) * (Step 1 Drainage area) * 1 foot/12 in.
[EMP Volume =,057 acre-feet]

V. Treatlﬁelﬁt, Conirol Siziﬁg Criteria 7 Attéchment IVHIV— Page ’]7 ) - . 7 FINAL
May 20, 2004

FASCHE\SCA6.241C.3. Gricdance Marmalinal Muy 2088 Chnpler fllachment iv-1 sizing worksheets ay 2004.doc



.W D ON H.a nTﬂq AP FNOT AL Moongren upms (-] Waurzen g Indetoieon SO R [RIRIAL S9ERIND TEIFT SO PIST

LIVEA TYNIA $1 88ed — [-A] JUSYIRITY , B FUIZIS [OIU0T) FSTUIEILT, " AT

3585) By JIOUITY o8O UBS - aamide]y o448 J0f swnjo A WIseg JU[] V- SIn3L]

ssausngaladiug 9,
%0al : %08 %08 %01 %00 %05 %07 %08 %0e %01 %0

00

0
(&) wvo ._.|m__mxa¢0.d

Ay WYoT AY1D
@) Av0 AGNYS

i
@A

[y

o

9'a

FAY

80

{youn) arnides 9409 104 9brRI01G LISEE THUN

80

%b =54078 @ENNSSY ol
SDVO NIVY LNOJHIY IS0T NV
I ]

! )

welfiold UopUsAald UoIIN[]O
douny usgin
| YOOGPUD JBIDMULIGIS £ Aaep BIR]D BIUBS

,ﬂww P S A ' L
VS el g ) i L oMl

A

T e



+00T ?.:T«w S0P pDOT A7 siaagmpek Bugts f-ag Yeoun{eR 2 dORTRONT ATJAL [SUNIIRUTIAT S20RMING TR SPOSOROET]

LIVIQ TYNIL 81 988d — [-AT JUIOUIIEHY BLIBpID) SWZIG [0HU0D) JUSTESIT, " Al

95BL) UIey] JL001Ty 850 Ues - aInjdey 94,09 0] QOWN[oA TISEY 3U[] V-¢ 0181y

ssausnclatad g g,

%%0G0L %08 %08 %04 %08 %08 i %08 %08 - r %0 %0
; 90
ﬁ
_ M [Pt}
g} mvor ._...__QEAQOJ

\\\\\.\\\ m m Z0 =
(@) WYO1AViD | =X
\\ ] 20 W
TV AV D AONYS B ]
. | 5
S I g (o) y A2 o) 70 @
Pm—— 5
o
@
50 S
Q
so §
)
o g
&
g0 \wf
(2]
=

60

%51 =540715 EHINNSSY oL

ZDYD NIVY 1HOJHY SS0Or NYS
I I I .
L'

weibold UsUSASld UoIN]jOd

Louny uegin

YOOGPUDT J2IDMULOLS £ Raljep vIB]D BIUBS

(P =052 Ls ) 1170 JoBivincyl Ly

¥ Nvday



-

& energy

WorleyParsons

TEEOUTCES

ATzt 70l (S
Calculation Sheet

Customer Z =]/

ﬁ,@fy

T

NE T

Y BT
e b

Project Title A< A0 &4

Calculation Title
Elec File Location

Project File Location

STOTe

t bk

Lt b ANGTE

Do P ERTT

EAC A ’T“( 4

SR

e ‘3’%

of P, Breder Proj No g5 LUT 6%

Galc No22 W/ — L~ D & =04

,.E’;g"’

Phase/CTR

Page

— O N

of

Rev

Date

By

Checked

Dafe

Checked

By

Checked

I
i
I
|

.

1

i
: i
' |
—— e
W
(o L
H | b ;
i \ '
i © H
X ;
: 1 i
. : .
: i
. : |
Lo i
A t
i !
I ' i
..... - ‘ i e R
i | j
i | { |
! B !
3 i o i
i |
| i i |
; | |
: . i .
: C ;
i T - : - B i
i i i
. i
- . ,
. : i i
| H
i
i B
i
JR— “ |
|
b :
. i ; ’
1

- wkpexté -0 7<«"?"0 DB‘E‘P AR

. ; 1
f : f i R o
R - - :

L R i i ! i
T H i 1 ------ 'E |

I =
| i | : b
o C
1 i : 1 H L
R i - o N

S A S Lo
1 . ! ) N 3 i ! RS

B ‘ : P o
Lot | : ; ' SRS
r o : : i
R (I | |
i i : . ¢ ! P .
a7 o N : i . | - H :
R 1 L } ’ P
1 § ' ; 3
] [ .
| : ' L
i -r ‘ _ N - — T
b ; P
ST k 3 . | !

) i _i ‘i i i : i
Lol L E |
oo oo i . i :
- : i ' :
i A _
P 5 oo e Do o

D02-000-PDF-586 (015311) EPF-0027
Rav & (1-Mar-09)

Corporaie Base

Page 10f1



FlowSizer.com | Hydrology and hydraulic calculators including open channel flow using ... Page 1 of 2

ARG 02T =7, |2 ST 0%

i

owSizer.com

Updated Open Channel Flow Calculator

Upen Charnel E

Select Channel shape ‘

_, Circular i Trapezoidal . . Rectangufar ., Triangular
Eng. Units | Units | Values |
1,486 _ \.-'elul:itv ‘fb's " naves
= _..._ARQ/BV’S Weltsd Perimeter  ft | 6.108 ,
n wetted Area st 1667 |
provide Trapezoidal Chan, ¥ariables Hydraulic Radius  ft {02728 |
j Caloulated Flow ofs ‘ 0,2947

Flow Depth - dlin) 4

Hanning's M - n{unitless)  m25 -

Longitudinal Sleps - S(f) 0,005 Stumss [ valu
Yelocity mfs | D.05389
Side Slops - 2(fR) 3 Wetted Perimetsr - m 1862 ]
Batiom Width - W() 4 Wetted frea Csa.m 04549 ]
Rydraulic Radius m i 008318
¢« Caleulated Flow D cy-mds 0,00833

:
[
i
H

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator heye

Flow Depth

This open channel flow caiculator variable represents the depth of flow in the channel and should be entered in inches. Simply enter a new depth {e.9. 48 - to
reprasent 48 inches or 4 fty and the open channel flow, flow velocily, wetted perimeler, hydraulic radius, and Froude number are automatically calculated and
shown in the grid. If a depth that exceeds the channel diameter is entered for circular channels, sn error oceurs and the grid shows "NAN" {not a number).

Manning's N

This cpen channel flow calculator variable represents the Manning's roughness coefficient. Even though the Manning's coefficient actually varies with

the flow depth, this variation is often ignored in epen channel calculations and is therefere not considered in our calculations. Simply enter a new Manning's n
(e.g. 0.013 for concreie channels) and the open channel flow, flow velacity, welted perimeler, hydraulic radius, and Froude number are automatically
calculaled and shown In the grid.

Slope

This open channel flow calculator variable represents the longitudinal sicpe of the channei and should be entered as a ratic of the vertical rise per unit lengih.
Simply enter a new slope (e.0. 0.2 to represent a 2 it rise for every 100 ft horizontal distance) and the epen channel fiow, flow velocity, wetled perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid.

Side Slepe

This open ehannel flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ratio of the vertical rise of the
channel sides or banks per unit length, Simply enter a new side slope {e.g. 3 to represent 3H: 1V) and the open channel flow, flow velocily, wetted perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid,

Diameter

This cpen channel flow calculator variable is used only with circular pipes and channels and represents the diameter of the channel entered in inches. Simply

DN ASLIE A - WATEV. QUL TY CAPACITY
hitp://www.flowsizer.com/ 3/4/2010
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ATTTRPEN M T 78 (S 2 oFh

' Open Channal

Seleck Channel Shape

. Circular .»» Trapezeoidal . ; Rectangular -|~\ Triangular
i Eng. Units } Units ‘ Baluesi
Welocity ftfs 9.15%0
1486 L
Q = ——AR~"yS Watted Parimeter . 4t 5635
T i
E Wetted Ares s.ft 2,183
Provide Trapezeoidal Chan, Variables Hydraulic Radius  ft . 0.3228

Aow Depth - 8(in} & ! Caloulated Fow ofs . 0.3041

Manning's N - n{unitless)  0.25

H
1 g1, Units | Units | Yalues

Longitudinal Slope - S(ft/f)  0.0024 = !
| Velacity /s 0.04237
Fide: Slope - 2{f%) 3 | Wetted Perimeter  m 2.022
Bottarn Width - Wift) 4 i Wetted Ares sg. m " g.2033
| Hydraulic Radius T 0.1005
| caloulated Flow cu-r/fs B.00861

!

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator here

Flow Depth

This epen channel flow calculator variable represents the depth of flow in the channel and should be entered in inches, Simply enter a new depth (e.g. 48 - fo
represent 48 inches or 4 1) and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are aulomatically calculated and
shown in the grid. If a depth that exceeds the channel diameter is entered for circular channels, an error occurs and the grid shows "NAN" {nct a number).

Manning's N

This open channel flow calculator variable represents the Manning's roughness coefiicient. Even though the Manning's coefficient actually varies with

the flow depth, this variation is often ignored in open channel calculations and is therefore not considered in our calculations. Simply enter a new Manning's n
{e.g. 0.613 for concrete channels) and the open channel flow, flow velocity, weited perimeter, hydraulic radius, and Froude number are automaticaily
calculated and shown in the grid.

Slope

This open channel flow calculator variable represents the longitudinal slope of the channel and should be entered as a ratio of the vertical rise per unit length,
Simply enter a new slope {e.g. 0.2 to represent a 2 ft rige for every 100 ft horizontal distance} and the open channel flow, flow velocily, wetted perimater,
hydraulic radius, and Froude number are aulomatically

calctlated and shown in the grid.

Side Slope

This cpen channel flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ratio of the vertical rise of the
channel sides or banks per unit length, Simply enter a new side slope {e.g. 3 to represent 3H: 1V) and the cpen channel flow, flow velocily, wetted perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid.

Diameter

This open channel flow calculator variable is used only with circular pipes and channels and represents the diameter of the channel entered in inches. Simply

SVWALES b — WATEIR QUALITY CARPACTTY
http://www.flowsizer.com/ 3/4/2010
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lowSizer.com

Updated Open Channel Flow Calculator

Upen Channel l

Select Channel Shape
._s Circular s\ Trapezoidal o . Rectangular _} Triangular

E Eng. Units L Units 1 Yalues |

Flow Depth - dfin) 5

Manning's W - niunitless)  0.25

408 Welowity s 01854 -

Q = @ARZ‘/‘%\E Wetted Parimeter  ft 6435 :
n Wetted Area Csqft 2188 I

pProvide Trapezoidal Chan, Yariables Hydraulic Radius i 0.329% |
Caloulatad Flow  ofs 0.3619 |

i

|

- values |
Lengitudinal Stope - S(f/f)  0.0034 e R Coed
Velocity s 0,05041:

=1 - Z i H

Side Slope - Z{fAY) 3 wietted Perimster 2oz |
Bottomn Width - Wif) 4 Wetted firea sg.m  0.2033 |
Hydraulic Radius i 0.1065 |

Caloyiated Flow _ou-mis u.omzs}

Boakmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator here

Flow Dapth

“This open channel flow calculator variable represents the depth of flow in the channel and should be entered in inches. Simply enter a new depth {e.g. 48 -to
represent 48 inches or 4 t} and the open channal flow, flow velocily, wetted perimeter, hydraulic radius, and Froude number are automatically calcutated and
shown int lhe grid. If a depth thal excesds the channel diameter is entered for circulac channels, an error occurs and the grid shows "NAN" (not a number),

Manaing's N

This open channel How calculator variable represents the Manning's roughness coefficient. Even though the Manning's coeffictent actually varies with

the flow depth, this variation is often ignored in open channel calculations and is therefore not considered in our caleulations. Simply enter a new Manning's n
{e.g. 0.013 for concrete channels) and the open channal flow, flaw velocily, wetied perimeter, hydraulic radius, and Froude number are automaticaily
calculaied and shown in the grid.

Slope

This open channel flow calculator variable represents the longitudinal slope of the channel and should be entered as a ratio of the vertical rise per unit length.
Simply enter a new slope (s.g. 0.2 to represent a 2 fl rise for every 100 # harizontal distance) and the open channe! flow, flow velocity, wetted perimeter,
hydrautic radius, and Froude number are automatically

calculated and shown in the grid.

Side Slope

This open channet flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ratic of the vertical rise of the
channel sides or banks per unit length. Simply enter a new side slope (e.g. 3 to represent 3H: 1V) and the open channel flow, flow velocity, weited perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid.

Diameter

This open channel flow calculator variabie is used only with circular pipes and channels and represents the diameter of the channel entered I inches. Simply

SWALE C. — WATER  KUALITY  CAPAC(TY
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Updated Open Channel Flow Calculator

Gpen Channel [

Select Channel Shape E

«_y Circolar s, Trapezoidal ._. Rectangular Triangniar

Eng. Units Umtj ' 1‘ ¥alues i

1.486 — velocty s p.aded |

Q = —‘AR 2/3'\/5 Wetted Perimater | ft ; 6108 |
n Wettad Area st 1867 r

pravide Trapezoidal Chan. Rariables Hydraulic Radius - ft 0.2729 |

Flow Depth - din) 4 | Caloulated Flow ofs 0.4106

Manring's M - n{unitiess) 0,25

. uaits § Values |
Longitudinal Slope - S(f/ft}  0.0097 et |

;.-l.e-l-c;n-:itvl o /s n.07s07}
Side Stape - 207 3 VWetted Perimeter m 1.862 i
Bottom 'Width - W{ft) 4 Wetled Area E 01549 |
Hydraulic Radius m D.UBS!.E;
Caleulated Flow . cufrn/’s; 0.011635

Bookmark/Search this posl with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator here

Flow Dapth

This open channel flow calculator variable represents the depth of flow in the channel and sheuld be entered in inches. Simply enfer a new depth {6.g. 45 -10
represent 48 inches or 4 ff) and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically caiculated and
siiown In the grid. if a depth that exceeds the channel dlameter is entered for circular channels, an error occurs and the grid shows "NAN" (nef a number),

Manning's N

This open channel flow calculator variable represents the Manning's roughness coefficient. Even though the Manning's coefficient actually varies with

the flow depth, this variation is often ignored i open channel calculations and is therefore not considered in our calculations. Simply enter a new Manning's n
{e.g. 0.013 for conarete channals) and the open chanpel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automalically
calcujated and shown in the grid.

Slope

This apen channel flow calculator variable represents the longitudinal slope of the channel and should be entered as a ratio of the vertical rise per unit length.
Simply enter a new slepe (e.9. 0.2 to represent a 2 ft rise for every 100 ft horizontal distance) and the open channel flow, flow velocity, welted perimeter,
hydraulic radius, and Froude number are autornatically

calculated and shown in the grid.

Side Slope

This open channet flow calculator variable represents Lhe slopes of the sides or banks of the channel and should be eniered as a ratio of the vertical rise of the
channel sides or banks per unit length, Simply enter 2 new side slope (e.g. 3 to represent 3H: 1) and the open channel flow, flow velocity, wetted perimeter,
hydraufic radius, and Froude number are automatically

caleulated and shown in the grid.

Diameter

This open channel flow calculater variable is used anly with circular pipes and channels and represents the diameter of the channel entered in inchas. Simply

SWHKLAE D - WATEIRL QUALITY CARACILTY
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B

Updated Open Channel Flow Calculator

‘ Open Channel

Select Channel Shape

Lt Circular :e) Trapezoidat -_; Rectangular ,_, Triangular
“Eng. Units | Units | Yalues
1.486 elocity s 02283
Q = _14R2'f3\/’§ Wetted Perimeter |t 7.108
& Vietted Area Csqft 2000
pravide Trapezoidal Chan. Yariables Hydrawic Radius ' ft o234 i
Flow Degth - d(inl 4 - E Calrulated Flow ofs 04565
i

Manning's ¥ - nfunitless)  0.25

SX. Unitg

Longitudinal Slepe - S{ft/ft) 0.008 . R R
’ Velocity n.0eess;
Side Slops - ZUAT 3 Wetted Perineter  m 2167
Bottom Widgth - w{ft) 5 ‘Wetted Area sq.m  0.1855
Hydraufic Radius m 0.08577

Calculated Flow cu-mfs  DOE293

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channe! Flow and Mannings Calculator here

Fiow Depth

This open channel flow calcuiator variable represents the depth of fiow In the channel and should be entered in inches. Simply enler a new depth (e.g. 48 - 10
represent 48 inches or 4 ff) and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically calculated and
shown in the grid. If & depth that exceeds the channel diameler is sntered for circular chaanels, an error oceurs and the grid shows "NAN" (not a number).

.

Manning's N

This open channel flow caleulalor variable represents the Manning's roughness coefficient. Even though the Manning's coefficient actually varies with

the flow depth, this varizlion is often ignored in open channel calculations and is therefore not considered in our calculations, Simply enter a new Manning's n
(2.g. 0.013 for cencrete channels) and the open channel flow, flow velacily, wetted perimeter, hydraulic radius, and Froude rumber are automatically
calcuiated and shown in the grid.

Slope

This epen channel fiow calculator variable represents the longitudinal siope of the channel and should be entered as a ratio of the vertical rise per unit length.
Simply enter & new slope {e.g. 0.2 to represent a 2 ftrise for every 100 fl horizontal distance) and the open channel flow, flow velocity, wetfed perimater,
hydraufle radius, and Froude number are automatically

calculated and shown in the grid.

Side Slopa

This open channel flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ralic of the vertical rise of the
channel sides or banks per unit length. Simply enter a new side slope (e.9. 3 1o represent 3H: 1V} and the open channel flow, flow velocity, welted perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid.

Diametey

This open channel flow calculator varizble is used only with circular pipes and chanrels and represents the diameter of the channel antered in inches. Simply

SWARLE B - WA

hitp://www.flowsizer.com/
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Updated Open Channel Flow Calculator

open Channed :

select Channel Shape ;

. Cipcular o Trapezoidal ._. Rectangufar 1_; Triangular

Eng. Units E Units * Yalues

1.486 . Velocity s 0.z248
= ———ARMS ; -
Q - wetted Perimater  ft 7.635
n .
Wetted Area zq.ft | 2.604
Pravide Trapezeidal Chan. ¥ariables Hydraulic Radius  ft 03411
Calculated Flow efz ' n.5a54

Flow Depth - d{in} 5

Manaing's M - n{unitless)  0.25

Longitudinal Slope - 8{ft/f)  0.006

Yelodity T s nasss2
Sids Slope - 2(RAL 3 wetted Porlmieter  m  2.327
Rottamn Width - Wift) & wetted Area sa.m 0.2419 ¢
Hydraulic Redius - m 01048
Caleulated Flow eu-m/s . 0.0L658

Beoelmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator here

Flow Depth
This open channel flow calculater variable represents the depth of fiow in the channel and should be entered in inches. Simply enter a new depth {¢.0. 48 - fo

represent 48 inches or 4 ity and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically calculated and
shown in the grid, IF a depth that exceeds the channel diameier Is entered for circular channels, an eror cceurs and the grid shows *NAN" (not a number).

Manning's N

This open channel fiow calculator variable represents the Marning's roughness coefficient, Even though the Manning's coefficient actually varies with

the flow depth, this variation is cften ignored in open channel calculations and is therefore not considered in our calcufations. Simply enter a new Manning's n
{e.g, 0.013 for concrete channels) and the open channel fow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically
calculated and shown in the grid.

Slope

This open channel flow calculator variable represents the longltudina! siope of the channel and should be entered as a ratio of the vertical fise per unit length.
Simply enler a new slope (e.9. 0.2 to represent a 2 fi rise for avery 100 fi horizonlal distance) and the open channet flow, flow velocity, wetled perimeter,
hydraulic radius, and Froude number are automaticatly

calculated and shown in the grid.

Side Slope

This open channel flow calculator variable represents the slopes of the sides or banks of the channel and should be enterad as a ratio of the verdical rise of the
channel sides or banks per unit length. Simply enter a new side slope (e.g. 3 to represent 3H: 1V) and the open channei flow, fiow velocity, welled perimeter,
hydraulic radius, and Froude number are automatically .

calculated and shown in the grid.

Diameter

This open channal flow calculator variable is used only with circular pipes and channels and represents the diameter of the channel entered in inches. Simply

SWALE  F —~ WANTER, AUALLTY cesCiTY
http://www.flowsizer.comy/ ' 3/4/2010
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Updated Open Channel Flow Calculator

Gpen Channel \

Gelact Channel Shape

. Ciredlar 1:,; ;Frapeznidal _,a Re&angu!qr i Tr.i-ahgular
Eng. Units o i Units | ?al-l-l-f;-smi
1.486 veloty s 3687
= — AR Z/SN/E wetted Perimster ¢ it 10032
mn watted Area csqft - 7000
Provide Trapezoidal Chan. Variables Hydraulic Radius & . 01,6783
Flow Dapth - d(in) 12 Caloulated Flaw - ofz 75,81
Manning's M - n{urdtless) 0,022 Lo v —
Longitudinal Slope - SHUF)  0.005 5L Units l.':.‘f!f‘f.t"?‘_'_‘"*’f@
Welnoity cmfs 1124
#ids Slope - 2{fi/f) 3 wetted Perimater ‘ m 13348
Bottern Width - wifty 4 Wettad Area ‘ sq.m : 0T.6503
Hydrsulic Radius m ‘ 82067

Calculated Flow ou-m/s  0.7309 i
: i

— 2

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Ghannel Flow and Mannings Calculator here

Flow Depth
This open channel flow calculator variable represents the depth of flow In the channel and should ba entered in Inches. SImply enter a new depth (e.g, 48 -fo

represent 48 inches or 4 ft} and the opan channa) flow, flow velocily, wetted perimeter, hydrauiic radius, and Froude number are automaticaily calculated and
shown in the grid. f a depth that exceeds the channel diameter is entered for circular chanaels, an error oceurs and the grid shows "NAN" (not a number).

Manning's N
This open channet flow calculator variable represents the Manning's roughness coefficient. Even though the Manning's coefficient actually varies with
the flow depth, this variation is often ignored in open channel calculations and is therefore not considered in our calculations. Simply enter a new Manning’s n

{e.0. 0,012 for concrete channels) and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically
calculated and shown in the grid.

Slope

This open channel flow calculator variable represents the longitudinal slope of the channet and shouid be entered as a ratio of the verlical rise per unit length.
Simply enter a new slope (e.g. 0.2 o represent a 2 it rise for every 100 1t horizental distance) and the open channel flow, flow velocity, welted perimster,
hydraulic radius, and Froude number are aulomatically

calculated and shown in the grid.

Side Slope

This epen channel flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ratio of the vertical rise of the
channei sides or banks per unit length. Simply enter a new side slope (2.9. 3 to represent 3H: 1V} and the open channel flow, flow velocity, wetted perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid.

Diameter

This oper channel flow calcufator variable is used only with circular pipes and channels and represents the diameter of the channel entered in inches. Simply
S\NALE A~ FLOOD CorNNETWCE Y ATUTY
http://www.flowsizer.com/ 3/5/2010
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Open thannel! | B

select Channel 5hape

i+ Circular a: Trapezoidal |:_,- Rectangular ._ Triangular
{ Eng. Units I Units ! values |
1.486 _ Welocity ftés 2555 |
— 2/3 |
)= —A4AR 13S watted Perimeter 1032 |
I i
Wetted Area sqft . 7.000
provide Trapezoidal Chan. Yariables Hydraulic Radius ft 16783 ¢
Calculatrd Flow ofz 17.83

Flow Depth - d{iny 12

Manning's N - n{unitless) 4022 e —

Lengitudinal Slope - BIft/ft)  0.00Z4

Yalocity

0.7758 |

Side Slope - 2(fif) 3 Wetted perimster  m 3146 |
Bottorr Width - W(F) 4 Wetted Area squm 08503 |
Hydraulic Radius m L2067

Caleulated Flow D ou-més | 05060

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator here

Flow Depth

This open channel flow calculater variable represents the depth of flow in the channel and should be entered in inches. Simply enter a new depth (e.g. 48 - o
represent 48 inchas or 4 ff) and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically calculated and
shown in the grid, If a depih that exceeds the channel diameter is entered for circular channels, an error ccours and the grid shows "NAN" (not a number).

Manning's N

This open channel flow calculator variable represents the Manning's roughness coefficient. Even though the Manning's coefficient actually varies with

the flow depth, this variation is often ignored in apen channel calculations and is therefore not considered in our caleulations. Simply enter a new Manning's n
{(e.g. 0.013 for concrete channels) and the open channel flow, flow velocily, wetted perimeter, hydraulic radius, and Froude number are automatically
calculated and shown in the grid.

Slope

This apen channel flow caleulator varialie represents the fangiiudinal slope of the channel and sheuld be entered as a ratic of the vertical rise per unit length.
Simply enfer a new slope (e.g. 0.2 to reprasent a 2 {t rise for every 100 ft horizenial distance} and the open channe! flow, flaw velocity, wetted perimater,
hydraulic radius, and Froude number are avtomatically

calculated and shown in the grid.

Side Slope

This open channel flow calculator variable represents the slopes of the sides or banks of the channe} and shouid be entered as a ratio of the vertical rise of the
channet sides or banks per unit length, Simply enter a new side slope (e.g. 3 to represent 3H: 1V) and the open channel flow, flow velocity, wetted perimeter,
hydraulic radius, and Froude number are autornatically

calculated and shown in the grid,

Dtameter

This open channel flow caleulator variable is used only with circular pipes and channels and represents the diameter of the channel entered in inches. Simply

SWALE B — FlLOOp coVENRICE CAPACITY
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Updated Open Channel Flow Calculator

gpen thannel

Select channel Shape

Flow Depth - d{iny 12

L Circular .; Trapezoidal ;,__,- Rectangular _; Triaﬁgular
“Eng. Units | Units | values |
1.486 ' Cwsiosty | fe 2041 |
Q = _‘___‘%RZ}'B\IE wetted Perimeter it ‘ 10.32 ‘
n Wetted Area sq.ft - 7,000 ;
provide Trapezoidal Chan. Yariahles Hydraulic Radios ft ‘06783 i
o Caloulated Flow ofs 21,29 i

Manning's M - nfunitless) 0,022 P
§1. Units i Units ! Yalues :

Langitudinal Slope - S(f/ft)  0.0034 E JR— !
Velocity rofs 0.9269 ;
Side Slops - 2(f7) 3 Wwetted Ferimeter  m - 3,145 :
Pottor Width - Wift) 4 Ytatted Area sq.ra 06503

! Hydraufic Radius - m a.z087 | |

‘ Calculated Flow cu-mfs  0.6029 L [

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Chanpel Flow and Maunnings Calcutator here

Flow Depth

This open channel flow cajculater variable represents the depth of flow in the channel and should be entered in inches. Simply enter a new depth {e.g. 48 - fo
represent 48 inches or 4 fl) and the open channel flow, flow velotity, weftted perimeter, hydraulic radius, and Froude number are automatically calculated ang
shown in the grid. If a depth that exceeds the channel diameter is entered for circular channels, an error cocurs and the grid shows "MAN" {not a nurmber).

Manning's N

This open channel flow calculafor variable represents the Manning's roughness coefficient. Even though the Manning's coefficient actually varies with

the flow depth, this variation is often ignored in cpen channel calculations and is therefore not considersd In our calculations. Simply enter a new Manning's n
(.. 0.013 for concrete channels) and the cpen channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically
calculated and shown in the grid.

Slope

This open channel flow calculator variable represents the longitudinal slope of the channel and should be entered as a ratic of the vertical rise per unit length.
Simply enter a new slope (e.g, 0.2 to represent a 2 ft rise for every 100 it horizenial distance) and the open channel flow, flow velocity, welted perimeter,
hydraulic radius, and Froude number are autornatically

calculalad and shown in the grid.

Side Slope

This open channel flow calculator variable represents the slopes of the sides or banks of the channel and should be enlered as a ratio of the vertical rise of the
channel sides or banks per unit length, Simply enter a new side slope (e.g. 3 to represent 3H: 1V} and the epean channel fiow, flow velocity, welted perimeter,
hydraulic radius, and Froude number are autematically

calculated and shown in the grid.

Diameter

This cpen channel flow calculator variable is used only with circular pipes and channels and represents the diameter of the channet entered in inches. Simply

Swhate C- FLOOD CONVEYARNCE A PACITY
hitp:/fwww. flowsizer.com/ - 3/5/2010
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Updated Open Channel Flow Calculator

oOpen Channei

ISeIect Channel 5hape }

;s Clrculas o) Trapezoidal . Rectangular . Triangul.ar
;{ Eng. Units | Units i values |
1.486 o | waloeity s 8136
. 2/3 !
Q - AR / V’S Wetted Perimater  ft 10.32
. ;
‘Wetted Area s0.ft 7000
provide Trapezoidal Chan. Yariahles Hydraulic Radius it 06763 |
Caleulated Flow cfs . 35,95

Flow Depth - d(in) 12

Manning's M - n{onitless)  0.022

Longitudinal Slepe - S(f/ft)  0.8097 o U?ifts S 1 !Jnit%_ | .?fllu'_as
Velocity rds 1,565

Side: Slope - 2(fff) 3 wetted Perirmeter m 3146 .

Rottarn Width - Wil 4 wetted Ares sq.m 06503 |

Hydraulic Radius m 0.2067 |}

Calcoiated Flow cu-mfs - 1,018 :

Bookmark/Search this post with:

Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator here

Flow Depth

This open channel flow cafculator variable represents the depth of flow In the channet and should be entered in inches. Simply enier a new depth (e.9. 48 - to
represent 48 inches or 4 fl) and the open channel flow, flow velocity, welled perimeler, hydraulic radius, and Froude number are automatically calculated and
shown in the grid, IF a depth that exceeds the channel diameter is entered for circular channels, an error occurs and the grid shows "NAN" (not a number).

Manning’s N

This open channel flow calculator variable represents the Manning's roughness coefficient. Even though the Manning's coafficient actually varies with

the flow depth, this variation is often ignored in open channel calculations and is therefore not considered in our calculations. Simply enter a new Manning's n
{e.g. 0.013 for concrete channels) and the open channel flow, flow velocity, welted perimeter, hydrauiic radius, and Froude number are automatically
calculated and shown in the grid,

Slope

This open channet flow calcufator variable represents the longitudinal slope of the channel and should be entered as a ratio of the vertical rise per unil length.
Simply enter a new slope (e.g. 0.2 to represent a 2 it rise for every 100 ft horizontal distance) and the open channet flow, flow vetocity, wetted perimeter,
hydraulic radius, and Froude number are automatically

calculated and shown in the grid.

Side Slope

This open channel flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ratio of the vertical rise of the
channel sides or banks per unit length. Simply enter a new side slope {e.g. 3 to represent 3H: 1V} and the open channel flow, flow velocity, wetted perimeter,
hydraulic radius, and Froude number are automatically

calculaled and shown fn the grid.

Diameater

This open channei flow calculater variable is used only with circular pipes and channels and represents he dizmeter of the channel entered in inches. Simply
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Updated Open Channel Flow Calculator

fpen Channel |
i

Select Channel Shape

) Cir.cu[ar 1+; Trapezoidal ._» Rectangular ;,-' T.riangular
Eng. Units i erts ¥alues :
1.486 _ vocity e a79s
Q = AARZ’IS\/S Wetted Perimeter  ft 11132
n wetted Area sgft 8000
Provide Trapezoidal Chan, Yariables Hydraulic Radius G.7067

Flow Dapth - diinj 12 Caleulated Flow ofs 33.34

Manning's M - n{unitless)  0.022 oo
‘ Units [ Valuesi

S1. Units

Lengitudinal Slope - (/)  D.DOS S .
yelnity /s 1461
Fide Slope - 20ffy 3 Wetted Perlmstar  m L 3450
pottorn Width - W{f) 3 Wetted Area sq.m . 07432
Hydraulic Radius ] 9.2isd

Gateulated Flow ou-rnfs 1086 ¢

i
|
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Open Channel Flow Calculator Variables

Access the Open Channel Fiow and Mannings Calculator here

Flow Depth
This open channel flow calcutator variable represenis the deplh of fiow In the channel and should be entered in inches. Simply enter a new depih (e.g. 48 - o

represent 48 inches or 4 f) and the open channel flow, flow velacity, welted perimeter, hydraulic radius, and Froude number are automatically calculated and
shown in the grid. If a depth thai exceeds the channel diamater is entered for circuiar channels, an error occurs and the grid shows "NAN" (nof a nurnber).

Manning's N
This open channel flow calculator variable represents the Manning's reughness coefficient. Even though the Manning's coefficient actually varies with
the flow cepth, this variation is often Ignored in open channel calculations and is therefore not considered in our caloufations. Simply enter a new Manning's n

{e.g. 0.013 for concrele channels} and the open channel flow, flow velocity, wetted perimeter, hydraulic radius, and Froude number are automatically
calcuiated and shown in the grid.

Slops

This open channel flow calculator variable represents the jongitudinal slope of the channel and should be entered as a ratio of the vertical rise per unit length. -
Simply enter a new slope {e.g. 0.2 to represent a 2 fi rise for every 100 ft horizontal distance) and the open channel flow, flow velocity, wetted perimeter,
hydraulic radius, and Froude number are auternatically

calculated and shown in the grid.

Side Slope

This epen channel flow caloulator variable represents the slopes of the sides or banks of the channel and shouid be entered as a ratio of the verlical rise of the
channel sides or banks per unit length. Simply enter a new side slope (2.0. 3 to represent 3H: 1V} and the cpen channel flow, flow velocity, wetted perimeter,
hydraufic radius, and Froude number are aulomatically

cafculated and shown in the grid.

Diameter

This open channel fiow calculator variable Is used only with circular pipes and channels and represents the diameter of the channel entered in inches. Simply
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Updated Open Channel Flow Calculator

Open Channe! I [

Select Channel Shape

[_-) Circular L) T;'ape.znidal ;_."Re.:tangular i+ Triangular
Eng, Uni& Unitsﬂ.g \faiuesj
1.486 velosity  f/s 4451
Q = —AR 2/3\'@ Wetted Perimeter it 11,32 !
n tetted Area soft  &ood |
Provide Trapezoidal Chan, Yariables Hydraulic Radius & F 10,7067

Flaw Depth - d(in) 1z Caloulsted Flow ofe : 33.21

HManning's M - nfuritless) 0,022 . - e e
S1. Units

Longitudinal Slops - S{fft)  0.006 .- I :
Yeiocity ‘ i

Side Slape - 2(ft/) 3 wetied Perimeter -~ m . 36450 1!
Bottom width - W(ft) 5 Watted firea sq.m 07432 |
Hydraulic Radius ] 0.2154 i

Calculated Flow cu-mifs  G.9404 '

L
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Open Channel Flow Calculator Variables

Access the Open Channel Flow and Mannings Calculator heve

Flow Depth
This open channel flow caleulator variable represents the deplh of flow in the channel and should be entered in inches. Simply enter a new depth {e.q. 48 -to

represent 48 inches or 4 f) and the open channel flow, flow velocily, welted perimeter, hydraulic radius, and Froude number are automatically calculaled and
showm in the grid. If a depth that exceeds the channel diameler is entered for circular channels, an error oocurs and the grid shows "NMAN" (ot & number).

Manning's N

This open channel flow caleulater variable represents the Manning's roughness coefficient. Even though the Manning's coefficient aclually varies wilh

the flow depth, this vasiation is oiten ignored in open channal calculations and is therefore not considered in cur calculations, Simply enter a new Manning's n
{2.0. 0.013 for cencrete channels) and the open channet flow, fiow velocily, wetted perimeter, hydraulic radius, and Froude number are atitomatically
caleulated and shown in the grid.

Slope

This open channel flow calculator variable represents the Jongitudinal slope of the channel and should be entered as a ratio of the vertical rise per unit length.
Slmply enter a new slope {e.g. 0.2 to represent a 2 fi rise for every 100 ft horizontal distance) and the open channel flow, flow velocity, wetied perimater,
hydraulic radius, and Froude number are automalicaly

calculated and shown in the grid.

Sida Slope

This open channet flow calculator variable represents the slopes of the sides or banks of the channel and should be entered as a ratio of the vertical rise of the
channel sides or banks per unit length. Simply enter a new side slope (2.g. 3 to represent 3H: 1V} and the cpen channe! flow, flow velochty, weited perimeter,

hydraulic radius, and Froude number are automatically
calculated and shown in the grid.

Diameter

This open channel flow calculator variable is used only with circular pipes and channals and represents the diameter of the channel entered in inches. Simply
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