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APPENDIX A VOLUME & FLOW RATE CAL@wmﬁTmms

- A METHOD FOR CALCULATING STANDARD URBAN STORMWA"E’ER
" " MITIGATION PLAN FLOW RATES AND VOLUMES BASED ON 0.75-INCHES OF
RAINFALL WORKSHEET

PROJECT NAME

TRACST Mo A4T44% -
caTeH BAelus @ DRAINAGE AREA (D

Developcd bvl Nasscn J. Pereira, T. anskv & A. Walden
' ' A-l



-APPENDIXA . . VOLUME & FLOW RA‘@_‘E?‘@AL#CUEA@W

. - NOMENCLATURE-

) Impervious Arsea ( acres)
Ap Pervious Area (acres)
Contributing Undeveloped Upstream Area (acres)

g
I

I

Ay =
Aot = Total Areaof Development and Contributing Undeveloped Upstream Are:z
Cp =  Developed Runoff Coefficient
Cu =  Undeveloped Runoff Coefficient
| % =  Rainfall Intensity (inches / hour)-
Qpm =  Peak Mitigation Flow Rate (cfs)
Tc =  Time of Concentration (mintites, must be between 5-30 min.)
Vg =  Mitigation Volume (ft’)
EQUATIONS
At = Art AP + Ay
Ay = (At ¥ % of Development whlch is Impervious)
Ap = (At * % of Development which is Pervious)
Ay =  (Agomi ¥ % of Contributing Undeveloped Upstream Area***)
Cp = (09*Imp.)+[(1.0-Imp.)*Cy] If Cp < Cy, use Cp = Cy
Qem =  Cp*Ix* Aram * (1 hour/ 3,600 seconds) * (1 ft / 12 inches) * (43,560 ft2/ 1 a
= Cp*Ix* Atom * (1.008333 fi’-hour / acre-inches-seconds)
T —_ 10-9597 % ( Co * I )-0.5)9 * Length 0.483 » Slope-o.'IJS
= (0.75inches) * [(A)( 0.9 )+ (Ap + Ay} Cu )] * (1 £t/ 12 inches) * (43,560f12/ 1 a

V_\” ’.

I

(2,722.5 f* /acre ) * [ (A, )(-9-9)""( Ap+Au X Cy) ]

xAx Contribuﬁng'Undev_eIoped Upstream Areais an kare'a where ﬂon'nvf_atér runoff from
undeveloped upstream area will flow directly or indirectly to the Post-Construction I
Management Practices (BMPs) proposed for the development. This additional flow must {

SR ~mcluded1n’the flow rate and volume calculations to appropnate!y size the BMPs. -

Developed bvl Nasscn, J. Pereira, T. Piasky, & A. Walden
A-2



APPENDIXA . VOLUME & FLOW RATE CALCULATION

" PROVIDE PROPOSED PROJECT CHARACTERISTICS

Ao : .00 Acres
.Type of Development M
- Predominate Soil Type # X9 |
“ of Project Impervious | @ 2"
C p'f Project Pefvioqs . 8 ,
% of Project Comribut.ing ' - ‘ |
- Undeveloped Area . O
Ay | .97 . Acres
Agp | O, 0 8 Acres
Ay | D - .Acr_es

Developed by L Nasseri, J. Pereirs, T. Piasky, & A. Walden
- A-3



APPENDIXA. = VOLUME & FLOW RATE CALCULATIO

DETERMINING THE PEAK MITIGATED FLOW RATE (Qpy):
Inorderto determine the peak mitigated flow rate (Q 1;_\,) fromthenew development. use the Los A,

County Department of Public Works Hydrology Mamual. Use the Modified Rational Metho«
‘calculating the peak mitigation Qpy for comphiance with the Standard Urban Stormwater Miti gatior

(_Si]_SW)- Use attached Table 1 for all maximum intensity (Ix) valves used. .
* By trial and error, determine the time of concentration (Tc), as shown b_eiow:
CALCULATION STEPS:

1. Assume an initial Tc value between 5 and 30 minutes.

| Te 20 minutes
2. UsingTablel, lookuptheassumed T value and selectthe corresponding I intensity ininches/he
Ix O. 9% inches/hour

3. Determinethevalueforihe Undeveloped Rumnotf Coetficient, Cy;, using therunoff coefficient e
corresponding to the predominant soil type. )

Cy - O.100

4. Calcolate the Developed Runoff Coefficient, Cp = ( 0.9 * Imp. )+ [(1.0-Imp. ) *Cy ]

S 0838

5. Calculate the value for Cp * 1y
: Co* i Ol

6. CaIcu!ate the time of concentration, Tc = 109397 *\(,C\,*\I_) 0313 * L ength %4% * Slope 1%

. oVl LY 44 0. 083
Calculated T ‘50 , mmutes '

7. Calculatethe difference betweenthe initially assumed Tcand the calculated T, if thedifferenceis
greaterthan 0.5 minutes. Use the calculated Tc es theassumed initial T¢ inthe second iteration. Iftt
T value is within 0.5 minutes, round the acceptable T value to the nearest minute.

Developed by 1. ansen,J Pereira, T. Piasky, & A. Walden ,
A4 !

i



-. ’;Q,ppENDBK A | ____VOLUME & FLOW RATE @A?ﬂ.@@mﬂ@w

-A.4 METHOD FOR CALCULATING STANDARD URBAN STORMWATE
" MITIGATION PLAN FLOW RATESAND VOLUMES BASED ON 0.75-INCHES C

RAINFALL. WORKSHEET

PROJECT NAME
TRACT MO __474-4.9)

ChTeth I%Yvws Cl DRAWA@E Ap\{;—-}\ O

Developed bv I Nasscn J. Pereira. T. anskv & A Waldcn
A-
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- APPENDIX A

| YOLUME & FLOW RATE‘GAE;CUM“E

NOMENCLATURE

Ay =  Impervious Area { acres)

Ap =  Pervious Area (acres} _

Agp = Contributing Undeveloped Upstream Area (acres)

Avowss = Total Areaof Developmentand Contributing Undeveloped Upstream Are;
Cp =  Developed Runoff Coefficient

Co =  Undeveloped Runoff Coefficient

It =  Rainfall Intensity (inches / hour)

Qe =  Peak Mitigation Flow Rate (cfs)

Te - =  Time of Concentration {(mintites, must be between 5-30 min )

Vg =  Mitigation Volume (ft*) :

EQUATIONS

At oty Ar+ Ap + Ag

A = (At * % of Development which is Impervious)

Ap =  (Aqua ¥ % of Development which is Pervious)

Ay =  (Aze; * %o of Contributing Undeveloped Upstream Area***)

CD = (0-9*Imp-)+[(].0—lmp-)*CU] IfCD<Cu,USCCD=CU

Qe =  Cp *Ic* Ao * (1 hour / 3,600 seconds) * (1 fi / 12 inches) * (43,560 fi2/ 1 ac

= Cp * Ix* Agou * (1.008333 ft’-hour / acre-inches-seconds) ,
TC —_ 10-0;507 * ( CD * I\' )-0.519 * Length 0.483 * Slope -0.135
VYV = (0.75inches) * [(A X 0.9)+ (Ap+ Au)Cy )l * (1 R/ 12 inches) * (43,560 >/ 1 ac’

(2,722.5 f* /acre ) * [ (A1 (0.9) + (Ap + Ay ( Cy) ]

i

*x* Contributing Undeveloped Upsiream Area is an area where stormwater runoff from.
undeveloped upstream area will flow directly or indirectly to the Post-Construction Bt
Management Practices (BMPs) proposed for the development. This additional flow must b
included in the flow rate and volume calculations to appropriately size the BMPs. - o

Developed bv L Nascn, J. Pennra, T1. P:askv. & A. Walden
A-2
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| APPENDIXA . VOLUME & FLOW

RATE CALCULATIO

‘ PROVIDE PROPOSED PROJECT CHARACTERISTICS

ATost 1.0/ | Acres

‘Ty'pe of Development Rﬁél DENTIAL-

‘Predominate Soil Type#  __ 89
% of Project Impervious | 42
% ‘o-f Project Pervious . ég
% of Project Contributing - .

- Undeveloped Area )
Ay 944; AcreS
Ap 4" 07 Acres
Ay () Acres

Developed by 1 Nasseri, J. Pereira. T. Piasky, & A. Walden
' ' A-3
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APPEN@BX'A VOLUME & FLOW RATE CALCULATIC

DETERMINING THE FEAK WTEGATED FLOW RATE (Qpy):

Inorderto determmethe peak mitigated flow rate (Q prg) from thenew deve}opment. use the Los An
County Department of Public Works Hydrology Mamual. Use the Modified Rational Metho.
calculatingthie peak mitigation Qp, for compliance with the Standard Urban Stormwater Mitigation |
(SUSMP). Use attached Table 1 for all maximum intensity (Ix) valpes used. .

By trial and error, determine the time of concentratidn (To), as shown below:

CALCULATION STEPS:

1. Assume an initial T value between 5 and 30 minutes.
Te K0 minutes

2

I - g. \ﬂ\ ?2 inches/hour

3. Determinethevalueforthe Undeveloped Runoff Coeﬁicxem, Cu, usingtherunoff coefﬁment cur
corresponding to the predommant soil type.

CU oo
4. Calculate the Developed Runoﬂ’ Coefficient, CD (09=* Im;\ ) + [ %mp )*Cu}

_ <3, T olowm
Cp SE350
5. Calculate the value for Cp * Iy
Corly 0084 - "

6. Calculate the time of congentration, TC“ 1079397 * (Cp * Iy ) *1% * Length %433 + Slopgj' 135
.0,

o.06F oo

Using Table 1, look uptheassumed T value and select the corresponding 1 iritensity minches/ho

Calculated T¢ 45 minutes

7. Calculatethedifference between the initially assumed Tcand the calculated Tg, if the differenceis
greater than 0.5 mimates. Use thecalculated T ¢ as theassumed initial T¢ in the second iteration. Ifthe.
T value is within 0.5 minutes, round the acceptable T¢ value to the nearest minute.

Developed by 1. Nasscn., I Pereira, T. Piasky, & A. Walden
A4

!

! ’ ’ ‘r!_
f



. APPENDIXA- . UVOLUME & FLOW RATE CALCUEAT
L TamEs

e mn-mv DURATIONDATAFOROJS-NCHESOFRAMM
: _ FORALL RAINFALL ZONES'

Raifall Indensity; I {in/hs)

LA e s . ; 0447 '
RN § T o R 0.43%
7 ' " o3g2

0359

[
Ny

0.359

W.

R : o e, - 3 : . 93 -

Y . - o - ’ . 0309 -

3 - : ) 0236

14 - o ' 0276

16 ) _ _ 0259

1z . L ‘0245

1 ,' . . ..-' .' 0.239_

. 0.233

o2

0223

3 - o..zl't.

- ) ' °214

T oo

6.206

02203

0392

0.156

siwlelselule(slyle]s

- 0193

' 1=Wby1 Nmri, I Percira. T. %,&A. Walden
' : - A6



QP?ENDW ﬁg VQ&UME & ?ﬁ.m RATE CAE.@UM‘F

'-;ﬁmmg THE vm.vm VD

- im oxder 16 detesniine the: voimne W\,} of " mrmwatex mnoff‘ m %-e mmzated fiom 1]13 m
i usc the fo]jowmz equanon- . . _ ,

--".’fsfg-.-;= (17215ﬂ3/acre} t(A,x09)+(prxuxc¢)L fQ_“{ft 308

@6;4 40‘7 640@
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APPENDIXA VOLUME & FLOW RATE @@m@mm@m

-A4 METHOD FOR CALCULATING STANDARD URBAN STORMWATEF
- MITIGATION PLAN FLOW RATES AND YOLUMES BASED ON 0.75-INCHES 0]
RAINFALL: WORKSHEET

PROJECT NAME

TRACY NO = 47449 .
CATCH BASIL S EDROMAES. NREAS (3D

Developed bvl Nassen ¥ Perexra, T. Pza.slcv & A. Wa]den
A.

i



"APPENDIXA .  VOLUME & FLOW RATE CALCULATI¢

NOMENCLATURE"

Ay = Impervious Area (acres)

Ap = Pervious Area (acres)

Ay =  Comntributing Undeveloped Upstream Area (acres)

Atoui = TotalAreaof Developmentand Contributing Undeveloped Upstream Afea (e

Cp =  Developed Runoff Coefficient

Cu = Undevelopgd Runoff Coefficient

I =  Rainfall Intensity (inches / hour)

Qrrs =  Peak Mitigation Flow Rate (cfs) :

Te =  Time of Concentration (minutes, must be between 5-30 min.)

Vag =  Mitigation Volume (ft*)

EQUATIONS

AToul Ay Ap+ Ay

Aj =  (Atum T % of Development which is Impervious)

Ap =  (Agom * % of Development which is Pervious) _

Ay =  (Ayoui * % of Contributing Undeveloped Upstream Area***)

Cp = (09*Imp.)+[(1.0-Imp.)*Cy ] If Cp <Cyp,use Cp=Cy

Qery = Cp*Ikx* Arom *'( '1 hour / 3,600 secoﬁds) * (1 ft / 12 inches) * (43,560 ft*/ 1 ac
=  Cp*Ix™* Arom* (1.008333 -hour / acre-inches-seconds)

TC — 10-0:507 4 ( CD * 1\_ )—;).519 * Leng(h 0.483 x Slope“’"’”

Va = (0.75inches)* [(A;)(0.9)+ (Ap+Ay) Cy)l * (1 ft/ 12 inches) * (43,5603 £ 1 :

(2,722.5 ft* /acre ) * [ (AN 0.9) + (Ap+ Au X Cy) ]

*»x»= Contributing Undeveloped Upstream Area is an area where stormwater sunoff frorx
undeveloped upstream area will flow directly or indirectly to the Post-Construction B
Management Practices (BMPs) proposed for the development. This additional flow smus*
included in the flow rate and volume calculations to appropriately size the BMPs. -

Developed by I. Nasseri, J. Pereira, T. Piasky, & A. Walden : _'
il

i A-2
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A?PEEDEXA ___VOLUME & FLOW RATE CALCULATION

'PROVIDE PROPOSED PROJECT CHARACTERISTICS

ATorat | ' (o { 9 Acres
‘Type of Development Slel e EA MILY

- Predominate Soil Type# - - ... %C?) o s
% of Project I_mperviﬁus | 4‘2-
Y% plf Project Pervious - 58
% of Project Contributing -

- Undeveloped Area -
Ay 2.0 Acrés
A,'T ' 3. 5 i) Acres
Av D - Actes

* Developed by I Nasseri, ). Pereira, T. Piasky, & A. Walden
y : A-3



APPENDIX A. . VOLUME & FLOW RATE CALCULATION

DETERM]NING THE PEAK MITIGATED FLOW RATE (Qpay:
in orderto determine the peak miﬁgated flowrate (Q pyy) from thenew development. use the Los Any
County Department of Public Works Hydrology Manual. Use the Modified Rational Method

calculating the peak mitigation Qe for compliance with the Standard Urban Stormwater Miti gation™
{SUSMP). Use attached Table 1 for all maximum intensity (Ix).values used. . o

' By trial and error, determine the time of concentration (T¢), as shown below:

CALCULATION STEPS:

1. .Assume an initial Tc value between 5 and 30 minutes.
Te rjbﬁ minutes

2.° Using Table 1, lockupthe assumed T ¢ value and select the corresponding Iy imensity in inches/he

prAvS

| % o, !Q 5 inches/h_our

3. Determinethevalueforthe Undeveloped Runoff Coefficient, Cy;, using the minoff coefficient ¢
corresponding to the predominant soil type.

Cy _ g, / oo

'_4. _Ca]culate the Developed Runoff Coefficient, Cp = ( 0.9 * Imp. )'+ [(1.O-Imp.)* Cy1

Co = O.426 | |

5. Calculate the vah_;e for Cp * Iy

| ot L.084 |

| 6. Calculate the time of‘c':on¢entratmn Te= lO'"""i (Ef;&””’ * Iéesagth“”” * Slo&m’o ¥
Calculated T _ 5 : ! _ .r‘ninutes - CD ek ' ’7 z

7. Calculatethe difference betweenthe mmal]y assumed T andthe ca]culated TC:, ifthedifference.

greater than 0.5 minutes. Use the calculated T as the assumed initial Tcin the second iteration. If'
Tc value is within 0.5 minutes, round the acceptable T value to the nearest minute.

Developed by I Nasseri, J. Pereira, T. Piasky, & A. Walden
; : Ad



_VOLUME & FLOW RATE CALCULATI(

- | Iteration

Ne.

Coly
. Gidhbr)

: i’f#_iin_x‘lﬁté;n )

Te (min)

Differ
" Coby

L}

\q';ooqa.u;.a._u}wu

T T

E

—

rrom——

. Acceprable T¢ value

Yo,

minuies

-8, Calculate the Pealc Mmganon Flcrw Rate,

Qra=Cp *Ix,* Aga ™ (1.008333 f*-hour/ acre-mcbes-se(tonds)

0'9 éflg
0.57 . ofs

i
. I

l

Developed by 1. Nasseri, J. Percira, T. Prasky, & A Welden

A-5



APPENDIX A . . VOLUME & FLOW RATE CALCULA

D B '_TABLE-E

T T mmw DURATIWDATAPOROJ}INCHESOFRMNFALL
R : FOR ALL RAINFALL ZONES

— — T | | S R,ii»fa_nn:i;éms_iffslxvmé)
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. I By e - “oan
- .. - . 7 . - ] T _-ost'z
} t S . 3 © 03s%
f $ 0339

10 : _ _ oam> -

Rl ' ; ) . ’ . 9309 -

1z _ 0297

b _ . 0286

1+ - . - 0.276

J ' T 15 S - - oze7
% L _ I . eass
17 - ; ) T "o:zsz
R L L ' " ozss .

21 . . - : 09.223

22 — o °z3

et
A

B: . : - . . ens

2 ) o ' ) 0214
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% - 1 - 606

.23 ’ . 0192
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: _'"Appenmx A f:._ __ VOLUME & FLOW RATE CALCULA’I

'-_-Dmnnmqmc THE vm.mm-; V5D

- Inorderio demmme the: vohnne (V\.) of stormwater mnaﬁ'tobe mmzated f'mm the new

i .use the followmz eqnanon.

Vi = (zvzzswfacre) mwn, A'r.nxuxcw] . 12/2346{;4
A ST G

&’ek?edbylmssui.lrmfhasxy.&a.wm — . e ,
. ' ' " AT ’
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APPENDIX A VOLUME &FLOW RATE CALCULAT!OB‘

-A.1 METHOD FOR CALCULATING STANDARD URBAN STORMWATL

MITIGATION PLAN FLOW RATES AND VOLUMES BASED ON 0.75-INCHES O
RAINFALL’ WORKSHEET-

PROJECT NAME

TRACT ND A7 449 B
CATEH ' fpeilN @ DRAUBE AREA (5

Developed bvl Nassen J. Pereira, T. Plaskv &A Waldcn
A—l
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-APPENDIX'A . ' VOLUME & FLOW RATE CALCULATIO!
NbBIENCLATURE"

Impervious Area ( acres)
T Ap Pervious Area (acres)

} -
I

1

Al =  Contributing Undeveloped Upstream Afrea (mres)
ATout =. Total Areaof Developmeng and Contributing Undeveloped Upstream Area (aer
- ' Cp = 'Developed Runoff Coefficient
Cu = Un_deyeioped Runoff Coefficient
I =  Rainfall Intensity (inches / hour)
Qe =  Peak Mitigation Flow Rate (cfs)
Te =  Time of Concentration (minutes, must be between 5-30 min.)
Vo =  Mitigation Volume (ft%)
EQUATIONS
Atonst = At AptAg ,
Ax =  (Atam ¥ % of Development which is Impervious)
Ap = (Aot * % of Development which is Pervious)
Ay =  (Agowi T %o of Contributing Undeveloped Upstream Area***)
Cob = (0.9*Imp.)+[(1.0-Imp.)*Cy] If Cp < Cy,use Cp=Cy
Qem = Cp*Ix™ Arour * (1 hour /3,600 seconds) * (1 ft/ 12 inches) * (43,560 2/ 1 acre)
= Cp *Ix * Atous * (1.008333 ft’-hour / acre-inches-seconds) )
- Te —_ 10-0:507 * ( C * I R )—0.5)9 * Lenth 0.483 % Slope -0.135
Vi = (0.75inches) *[(A;)}(0.9)+ (Ap +AgXCu)l* (A £/12 inches) * (43, 560 12/ 1 acre)

]

(2,7225% /acre ) * [(A,)(09)+(AP+AU)(CU)]

*** Contributing Undeveloped Upstream Areais an area where stormwater runoff firom an
undeveloped upstream area will flow directly or indirectly to the Post-Construction Best

‘Management Practices (BMPs) proposed for the development. This additional flow must be

included in the flow rate and volume calculations to appropriately size the BMPs. -

Developed by 1. Nassen, J. Pereira, T. Piasky. & A. Walden
' ‘ A-2 i
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APPENDIXA - .VOLUME & FLOW RATE CALCULATIO

"PROVIDE PROPOSED PROJECT CHARACTERISTICS

- Avout | : 7.9 Acres
.Type of Development , R@‘SI CETIAC
- Predominate Soil Type # 29 : _ e
"% of Project Impervious ___ A2
% p'f Project Pervious . QS '
% of Project Contributing - '
- Undeveloped Avea C,)
Ay Y S Acres
Ap AL Acres
Ay | ' o - . Acres

Developed by 1. Nasseri, J. Pereira, T. Piasky, & A. Walden
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Gty 0,064

1 Assumé an initial ‘Tc value between S5 and 30 minutes.

T >0 minutes _

Iy &t 9 > inches/h.our

3. Detenninethevzﬁuefor_the Undeveloped'RuuoH‘Coe_tﬁcient, Cu, usingtbemnoff coefficientcuy,
corresponding to the predominant soi] type. .

Cy Gloo

X L
4. Calculate the Developed Runoff Coefficient, Cp, = ( 0.9 = kmp. )+[(10- Imp ) *Cy1
S O

5. Calculate the value for Co * I

107207 (Cp * 1 y05194 Length ®43 + g15,0 -0.135
A

6. Calculate the time of Concentration, T, =
' {900 Q, o3

( 3.
Calculated Te - } - minutes . 0974'

etweenthe initially assumed Tcand the calculated Tc, ifthedifferenceis
greater than 0.5 minutes_ 17ce the calculated Tcasthe assumed initial T, in the second iteration. Ifthe
T¢ value is within 0.5 minutes, round the acceptable T vajue to the nearest minute.

7. Calcujate the difference b

Developed by 1. Nasser, J. Pereira, T. Piasky, & A. Walden
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- -APPENDIXA. .

' ABUEFOR ITERATIONS: .

__VOLUME & FLOW RATE CALCULAT

Iteration
- No. [
' .} Gnin)

- Initial

Te

-

: ,x- Ce . 1
i .

& | FC l‘ Caknhted it

Gn/hr) | (ﬁiﬂn’) Tc (lmn) 1

|

i E— =

10 .

1

. Acceptable T value

- ae

minuies

8. Caiculate the Peak Mmganon Flow Rate, :
* Agors T (1.008333 fi*-hour / acre-mchw-seconds)

QsG>

@ Q'gq. 1.9}

661 cfs

Devloped by 1. Nassers, J. Pereira, T. Piasky, & A Walden



APPENDIXA-: . " VOLUME & FLOW RATE CALCULAT

T 70 . TABLE1l

SRR mram mmnonmmxmoas-mc&msovnmm
: FORALL RAINFALL ZONES

- - e . .. ..‘_; . - - . ___- .= L. —'. " . ) .:
. ”'_"'——_"' — R ‘- . ] '_.’—':'o.’ " B

v § -

- .6 o4

. . 7. . 7 o3s2
- S . . . o3sp

0339

L

e3¢

n - - . . 9309

1z 0297

13 o
1 2 S _ ‘ 0276

)5 ' B . ' . 0267

6 o » o139

7 - . 0252

L2 h : ' R - 0245

0233

¥

¥ ; .. : B X -

4]

0223

N

o1z

8

23 - _ e . . o214

- ez10

0.206

0203

0399

Hﬂ
glwlyfwly

. ex3s

=

o . ' - 0193

1w

| Develpped by 1. Nassers, J. Percira. I Plasky, & A. Walden
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) i order ad demmxne the vbhlme (V\,} af mmwﬁter mnoﬁ' to be xmngated rmm 1he nm [
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