










































































































































































CAUTION:   IF THIS SHEET IS NOT 30"x42" IT IS A REDUCED PRINT 
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MWS-L-8-24-V (A-1)
SCALE: N.T.S.

1 MWS-L-8-16-V (A-2)
SCALE: N.T.S.

2

FULL CAPTURE FILTERS
SCALE: N.T.S.
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MWS-L-8-24-V (A-3)
SCALE: N.T.S.

3 SUMP PUMP
SCALE: N.T.S.

4

SITE SPECIFIC DATA 
PROJECT NUMBER lAX20-0077 

PROJ£cr NAME Cruzan Thousand Oaks 

PROJECT LOC-4 noN 1300 Lawrence Drive 

STRUCWRE ID A-1 

TREATMENT REQUIRED 

VOLUME BASED (CF} FLOW BASED {CFS} 

N/A 0.56 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE 

PIPE DATA IE #1T£Rl4L DIAMETER 

INLET PIPE I 

INLU PIPE 2 NIA NIA NIA 

WETIANDMEDIA BED PATENTED PERIMETER 
VOID AREA 

C/L 
VERTICAL UNDERDRA!N MANIFOLD VEGETATION 

PlANT ESTABLISHMENT 
MEDIA 
C/L 

ounu PIPE 

PRETREATMENT 8/0f!L fflA TION DISCHARGE 
5"__J .-----e'-o"--------, -I~--~-----9'-o"-----~-, 

RIM Ef..EVAT!ON INLET PIPE 
Sff NOTES 

DRAIN 
DOWN LINE 

LEFT END VIEW 
SURFACE LOAD 

PRE-PIU[R 
CARTRIDGE 

OUT!.£.T PIPE 
SEE NOTES 

FRAME & COVER JEA ¢JD~ OPEN PLANTER 2EA ¢24° PLAN VIEW 
NOTrS: 

* PRELIMINARY NOT FOR CONSTRUCT/ON 

INSTALLATION NOTES 
1 

2. 

4_ 

5_ 

6_ 

7. 

CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND • 
/NC/DENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND "f 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE C/l - MANHO/£ 
MANUFACTURERS SPECIFICArtoNS, UNLESS OTHERWISE STATED IN null __ j_ 
MANUFACTURERS CONTRACT. 1 
UNIT MUST B£ INSTALLED ON LEVEL BAS£. MANUFACTURER I ------ I I I I I I '>< I I :x RIM/FG 
RECOMMENDS A MINIMUM 5" LML ROCK BASE UNLESS SPECIFIED BY , -!-
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE W VER/Pf , 
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. null ' f3 
CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING ~,[colN.,''l::lrnn· 0 

' 00°' [ml'' DID" [i! oo·. : Cl.;: Q:: 

CONCRETE. {PIPES CANNOT INTRUDE BEYOND R._USH}. INVERT or : : • fj;J CONTROL 
PIPES. All PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 'j; I ;: ¼ ~: j FLOW~ ' "! §I 

~f[~C:ri';iAius:r Bfr:fil!A~:: gf,lr~Rf/ ii~ffr~~u;~~~R. w':"~-=·:-:-:··~:--=-~-=·~·~-~·=-=·~-~·=·~·~·=--=--=-=-=-·~-=-=·:·:-:·~-~-=-=•J'"•;:·1c~-~:ir•::-_:-~-~-_:-_:-_:-_:-_:-_:-_:-_:-_:-_:-_:-_:-_:-_:-_:~~l~~~_:R _ _: _ _: _ _: _ _:_~_:-_:-J:f11r'f""21~;;Jiur 
STANDARD CONNECTION DETAIL. I 
CONTRACTOR RESPONSIBLE FOR INSTALL4TION OF ALL RISERS, 24,_o" 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES 4J'D---

25
,_Q" ________________ _____, 

HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. 
VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAV[ DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

ELEVATION VIEW 
TREATMENT FLOW (CFS) 

OPERATING HEAD {FT) 

RIGHT END VIEW 

CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WITH OUT 
PROPER ACTIVATION BY A 810 ClEAN REPRESENTATIVE. PR UREA TMENT LOADING RATE {GPM/SF} 

GENERAL NOTES WETL4ND MEDIA LOADING RATE {GPM/SF) 

0.56 

27 

16 

,_o 

/. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPEC!RCATIONS AND CAPACITIES ARE SUBJECT TO 

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WE/G!-{!5 
AND ACCESSORIES PLEASE CONTACT BIO CLEAN. 

() , .. ~ PROPRIETARY AND CONFIDENT/Al: A,_ 

~TL.AND~· M INFORIJAT/ON CONTl'Jl/€D IN = roe=, IS Tl{[ SOl.f 8 -10 JOA_ Cl ea n 
==":,;=-=~~"'f~:~ 
=":,,k~'™"" - ,..,,,,,,. "" IN JJ/Y UWIIE/1 WlTII our 71/f Wf//rrD/ CO/iSfN! OF FV!lrERIIA, A Forteml Com 

MWS-L-8-24-V 
STORMWATER BIOF/L TRA T/ON SYSTEM 

STANDARD DETAIL 

SITE SPECIFIC DATA 
PROJECT NUMBER LAX20-0077 

PROJECT NAME Cruzan T/JOLJSa11d Oaks 

PROJECT LOCATION 1300 Lawrence Drive 

STRUCTURE ID A-3 

TREATMENT REQUIRED 

VOLUME BASED {CF') now BASED {CFS) 

N/A 0.63 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE 

PIPE DATA I.E. MATERIAL DIAMETER 

INLET PIPE 1 

INLET PIPE 2 NiA N/A NIA 

OUTLU PIPE 

PRUREATMENT BIOFIL TRAT!ON DISCHARGE 

RIM ELEVATION 

SURFACE LOAD 

FRAME & COVER JD1 ~JOll OPEN PLANTER 2EA 1'24~ 
NOTES: 

• PRELIMINARY NOT FOR CONSTRUCT/ON 

INSTALLATION NOTES 
I. CONTRACTOR TO PROVIDE ALL IABOR, EQUIPMENT, MATERIALS AND 

INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURERS CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL R4S£ MANUFACTURER 
RECOMMENDS A MINIMUM 5~ LEVEL ROCK BASE UNLESS SPECIFIED 
TH£ PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY 
PROJECT ENGINEERS RECOMMENDED BAS£ SPECIFICATIONS. 

4, CONTRACTOR TO SUPPLY AND INSTALL All EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCR£T£ (PIPES CANNOT INTRUDE BEYOND FLUSH). //'NERT OF 
0/JTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER nOOR. 
ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS 
STANDARD CONNECTION DETAIL. 

BY 

null 
IE IN 

J,o~ 5. CONTRACTOR RESPONSIBLE FOR INSTALL4TION OF ALL RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT All MANl-f0l£S 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERW, 

6. l!tGUATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
l!tGITATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

/SE. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING 810 CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WfTH OUT 
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE. 

GENERAL NOTES 

;;;; 

WmANDMEDIA BED 

I 

INLIT PIP[ 
SEE NOTES 

I 

-Lm·, oo·, ' ' " I I ; ; I • ; ; 

: •.. ' < . ._ . .~ '., 

PATENTED PERIMETER 
VOID AREA 

PRE-FILTER 
CARTRIDGE 

C/L 

DRAIN 
DOWN UN£ 

VERTICAL UNDERDRAIN MANIFOLD 

OUTLET PIPE 
SEE NOTES 

PLAN VIEW 

C/L 

I I I ' I ?<. I l'-x-' 

[m Di] rnl'_j]'' 0 

FLOW~ 
• • 0 • . . , . 
• • 0 • coo/!/:~ . . , . 

> ~--- ,, ··········--. • ... : :ii -----------------------------I 

I 
24'-o" 
25'-o" 

ELEVATION VIEW 

' ' ' ' ' ' 
>' 

VEGETATION 
Pl.ANT ESTABLISHMENT 
MEDIA 
C/L I MANHOLE 

1 ) 
l;] 

: r 
•· ~1 1----s·-o· ____ _____,1J6. 

~------s·-o· • 

null 
RIM/FG 

nLJ/1 
IE OUT 

~s· 

LEFT END VIEW 

. 
_1MANHOL£\ 

l -1 
I:]~ 
Ct: w 

rr 
RIGHT END VIEW 

TREATMENT FLOW (CFS) 

OPERATING HEAD (FT) 

PRETREATMENT LOADING RATE {GPM/SF) 

WIT/AND MEDIA LOADING RATE {GPM/SF} 

0.63 

3_ 1 

1.8 

1_0 

/, MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. All DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT BIO GLEAN. 

() , .. _ PROPRIETARY AND CONFIDENTIAL: A,_ 

~tl..ANDs· Ti/f /IIFOFIIJA.710!/ CONTA/1/fD /II 71/lS D(ICI.Jj,/[/ff 15 11/E soi., s·1 o JOA_ Cl ea n 
=:=":;:,:~~"f,%:"' r::/''ff!:!.t:,A:r~~~fD~ 

MWS-L-8-24-V 
STORMWATER BIOF/L TRA T/ON SYSTEM 

STANDARD DETAIL ~~~-"" - ,..,,,,,,. (Jl1 IN ANr !.IANIIE/I Wll/1 Olff 71/f WllrrTEN CaNSENl OF F{)[/rER!/A A Forterra Coll! 

BIO CLEAN FULL CAPTURE FILTER 

FOR USE IN GRATE INLETS Ji :;wr 
' 

• _, 
'<''V'<:7"'7 ~"l'J''V'<7"1 

ll''V 'v s::7 "'7 ,;,,i "'i'7 "'i'7 'VV 

9'f!'l/7'1/7~-..:7"1!7~"'7-.,,::;..-.f5i""'7"V"""7""7"0"'VV~"I 

• 'f "17 'l/7 ~-..:7 "I!?"""" "V" "'7 "'7 "7 "'7 "'7 "Q"""" -ry V V ~V 

'f-u'll7v-..:7 ="'<!7 "V""V" "V""V""V" ""7==v..,,,~v ' 
""f'-u"Uv"'7="'<!7 "V""V" "V" "V""V" 97 "'i'7 ==<vv~v 

'f-u'll7v-..:7su"'7 97"7 "V" "'='9;7 "'7 ""7-o>suv..,,,~v 
ll'!?'l/7"1'7 "'<!7 "'7 "V" "V" "7'V"!7V 
Y'l/7 "I!? "'7 "V" "V" 'O' "01' V"" • 

m:>'117-.::> "'<!7 "V" "V" 97 "Q'V'<7V 
,..,. ,v "I!? 9:7 "V" «? ""7 <V' vsa 

Wf'v'l'!'v= su"V" "O"V" "V""V""O "V" ""7='x7<v'V~v • 
rff'-u'l/7~"'7'0'"U"'7"V""V""V""V"97""7"0'"0"'VV~V 

'f w'l/7~"1'7 "I!?~ "V""V""V""7"V""'7"V"'0''<17VV~V ' 
TOP VIEi/ • 'f-u'l'!'V"l'7 ="'<!7 "V""V" "V""V""<7 "V" "V""Z7''V"V"<7~'1 

NOTES: ' 
1. ALL f-1,\,RDWARE, FLANGE, FRAME, SCREENS SHAf.L BE STAINLESS STEEL ,-
2. HYDROCARBON BOOM SHALL BE 2" OIAt.rETER ANO CONNECTED, 
MECK,1,NICALLY TO THE FILTER FRAME WITH RAILS ALLOWING IT TO FLOAT 
ON THE WATER SURFACE REGARDLESS OF HEIGHT 
3. SEE PERFORt.rANCE REPORTS IN MANUFACTURES SPECIFICATIONS 
4. OTHER STANDARD AND CUSTOM MODEL SIZES AVAILABLE - CONTACT 
BIO CLEAN FOR MORE INFORMATION. 
5. BASED ON 37% OPEN AREA. 
6. CONSIDERS A SAFET1' FACTOR OF 2.0. 
7. CONSIDERS A LOCAL DEPRESSION PONDIING DEPTH OF 6 INCHES. 
8. STORAGE CAPACITY BASED ON THE BASKET HALF FULL. 
9. CONCRETE STRUCTURES SOLD SEPARATELY. 

'7"7 v' "<7 'v' 'v' ":::7 = 'v 'V 
'''C7'G' ""7,:::::,,:::::,,:::::, "v' = "7'<' 
'7"7 <:7 "<7 'v' 'v' 'v = "<7 'v 

HTGH FLD\J 
BYPASS 

'V''v'G'v'"'7"'7"<:7"<:7"7"7"<:7'v'"'7"<7'v"<7"V'V~~I------ BOOM RAILS 

NON-CLOGGING 
SCREEN, MEETS 

• I CONCRETE STRUCTURE! 

MODEL# 

BID-GRATE -FULL 
12-12-12 

BID-GRATE-FULL 
18-18-12 

10-GRATE-FULL 
26-26-12 

SOLIDS 
TREATMENT BYPASS STORAGE 

(CFS) (CFS) CAPACITY 
(CF) 

0.97 J.55 0,14 

1.86 3.68 0.35 

2.78 4.83 0.60 

'C7 'v '7 ""v "7 '<7 'v' = "7 
'G' <:7 "'7 "'7 'v' s:::7 "<7 "<7 'V 

'V' 'v 'v' 'v' '-7 'v' 'v' 'v 'v 
'G' v' 'v' 'v' =-- 'v' = "<7 'V 

'C7 "7 'v 'v' "':7 ":::7 = ,:::, '<7 
"'7 <:7 = ":::7 ,:::::, 'v = "v' 'v 

'C7 'v "V' 'v' =-- "'7 'v' = "7 
'v <:7 'v "7 "':7 s:::7 <::7 "<7 'v 

'V' 'G' s;:7 "'-7 "7 "'-7 "'7 'v' "V 
V v' 'v' 'v' '-7 'v' s;:;, 'v' 'V 

'V' 'v s;:7 "'7 =-- "'7 -s;;> 'v' 'v 
"'7 <:7 'v ":::7 "':7 = = "v' 'v 

'C7 "'7 = '7 "':7 '7 = ,:::, '<7 
'v <:7 'v 'v' "':7 'v <::7 "<7 'v 

'V' 'G' "'7 "'-7 "7 "'-7 "'7 'v' "V 

FULL CAPTURE f--------+------f---+----1 
REQUIREMENTS 

rLoA nNG 

BID-GRATE -FULL 
24-40-12 

~
f~::_:=::__=:::_c=::_=:::_c=::_=:::_~:::_9~1------

HYDROCARBON [ "'7 <:7-::::,, =",:::::,-::::,,=vs:;, BOOM 
BID-GRATE -FULL 

26-26-24 

FLD\J SCHEMATIC 

J!RAJII/l(i, nm CLEAN GRATE II/LET nL TER l}UAILS 

BOTTOM SCREEN. BID-GRATE -FULL 
MEETS FULL 24 _40 _24 
CAPTURE 
REQUIREMENTS 

BID-GRATE-FULL 
36-36-24 

6.71 6.59 1.04 

9.49 4.83 1.80 

13.53 6.59 3.12 

17.14 7.60 4.45 

HPICAL M{]J)[L J)[!AJL 

VARRA//Tr' 1 r[NI HIIMJFACl!JR[R'S 

BID CLEAN ENVIRONMENTAL SERVICES, me. 
398 VIA EL CENTRO, OCEANSIDE CA 92058 
PHONE, 760-433-7640 FAX, 760-433-3176 

MEETS FULL CAPTURE 
REQUIREMENTS 

BioeClean 
Ji,4TE, 10/12/17 SC~!..£, SF = JS 

JJRAFTER• lf.C.P. U/llTS = INCHES 

VlSIJ)NS, 

VISIIJNS, 

VISIIJNS, 

A Forterra Company 

SITE SPECIFIC DATA 
PROJECT NUMBER LAX20-0077 

PROJECT NAME Cruzan Thousand Oaks W£Tl.ANDMEDIA 

PROJECT LOCATION 1300 Lawrsncs DriVf! 

STRUCTURE ID A-2 

TREATMENT REQUIRED 

VOLUME BASED (CF') now BASED {CFS) 

N/A 0.32 

PEAK BYPASS REQUIRED (CFS) - IF APPUCABLE 

PIPE DATA I.E. MATERIAL DIAMETER 

!Nill PIPE 1 

INLET PIPE 2 NiA NIA NIA 

OUTLET PIP£ 

PRETREATMENT BIOFIL Tl?A T!ON DISCHARGE 

RIM ELEVATION 

SURFACE LOAD 

FRAME & COVER 2EA ¢JO" OPEN PLANTER ¢24" 
NOTES: 

• PRELIMINARY NOT FOR CONSTRUCTION 

INSTALLATION NOTES 
1. CONTRACTOR TO PROVIDE ALL L4BOR, EQUIPMENT. MATERIALS AND 

INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND TH£ 
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURERS CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6u LEVEL ROCK BASE UNLESS SPECIFIED BY 
TH£ PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VfRIFY 
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. 

4, CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRUE. {PIPES CANNOT INTRUDE BEYOND FLUSH}. INVERT OF 
0/JTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 
All PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS 
STANDARD CONNECTION DETAIL 

5. CONTR.A.CTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT All MANHOLES AND 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WfTH 
VEGITATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING 810 CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WITH OUT 
PROPER ACTIVATION BY A 810 CLEAN REPRESENTATIVE. 

GENERAL NOTES 
I. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 

BED 
PATENTED 

PER/MITER 
VOID AREA 

INLET PIPE 
SEE NOTES 

nLJ/1 
IE IN 

I 

,·~ 

C/L 

PRE-FILTER DRAIN DOWN LINE 
CARTRIDGE 

PLAN VIEW 

C/L 

I I ' I I ---,.,--I 

' ;;;; ' ' ' [j! Wloo [m___mloo_ 

',.----;-' -
' ' -0 

>' ' ' ' 
. ' ',., ' .. , :xii____ --. . ...,,,,--,----. -

' 

16'~0· 
11'-o" 

ELEVATION VIEW 

{) ... ~ PROPRIETARY AND CONFIDENT/Al: 

VERTICAL 
UNDERDRAIN 
MANIFOLD 

OUTLET PIPE 
SEE NOTES 

null 
RIM/FG 

[._---FLOW 
CONTROL 
RISER 

null 
IE OUT 

~5• 

VEGUATION~.,A'\ 

Pl.ANT 
ESTABLISHMENT 

MEDIA 

MANHOLE 

LEFT END VIEW 

MANHOLE\ 

6".MI .. BASE 

RIGHT END VIEW 

TREATMENT FLOW {CFS) 

OPERATING HEAD (FT) 

PRUREATMENT LOADING RATE {GPM/SF) 

WETU<.ND MEDIA LOADING RATE {GPM/SF} 

MWS-L-8-16-V 

0 32 

2.4 

1.4 

1_0 

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 
CHANCE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT BIO CLEAN. 

~fLANb~ THE: INFOOIAT/ON Cf!NTAIN£D IN Tl/IS i/OC/JM£NT IS Tl!f SOLE 
""' ~...,."' """1mr1) w °"""'JD£.,. PROPERrY Of FO/lr£/IF.4 Afl[! fTS COI.IPAlll£S. rHIS OOCJJMENT. 
,.,- <IS 1'1'.WUS, J-f2S.2ii2J zm,.o,; NOR ANY -r rHEIIBJF. Uo!Y BE US£lJ, Rff'RO/JIJCfD OR /IODIRH) 
;:rn,m, 4Jtr1,r4 ,w1f/),,,,,,.. .;.,,... b11 IN Alff MAl/llfFI MTfl 0/.R Tf/f Wl/ffIDI Cl)NS(NT ()F FrJfflU/RA. 

"""""'"""'-

Bio6Clean STORM WATER BIOFILTRA TION SYSTEM 
STANDARD DETAIL 

PACKAGED PUMP LIFT STATION 
LAxo22.oon 

1300 LAWRENCE OR. THOUSAND OAKS, CA. 913:.W 

Furn sh and ,nsta I c-cmplele µ1 •·i:ac',zg~d dup:e, Li~ Sia I 0:1 i,1odel #PSI-WARO<l1622 as manu'acl'cred by Pac,r.:: Scu:lwi<esl lndus'Jies (national ol1one I/ 8•:•0· 
352-9-J95i 

This pre-packaged Lift S.atlon sl1all l"corpo1 ate a quick removal ,;stem manufactured ti :re pump m~nufac:.urer. Tl1c pump\s) sl1a I be gu.ded to tho clscl1a1 gc 
baso c:l>C,.•by c sin ale o.-double gu de r~il onC sMII Co 51a nl,oss 51ccl and sha'I c:xtend TO'n the discharge base e:b-ow-:o th,o upper gu'de bracket rnuntcd on 1 
516" x 1·5/6" cl1a,nc·I stru:1osl bclOI', :11c l>asin cover. Sta1nlo,,s steel Utng cl1a1n o·c~blc stal ""suppl od and pro,crli• instal cd tc romo,c trte ~u,rp f:om'1lc wet 
vmll The ir,tcrnol cis,:har;ie pip 'nq shall ioo ccr1pl"1e \' pre·plumoc,d ,.i:h ~rcocure ratc,d schedule 4l or BO PVC pipe as indicatc,d and extoed 12 boo1ond the wet 
moll oc.d vat,e ·,au'l aide w~II for con:roolor connection to lie force mo n pi~1ng. The pump(s) e1scharoc Qlp!n;i aha II ·ovo a cticck and toll ·,al,c i11:ta1:ce on each 
purr~ discharge Tre Lift St.:l!ion sh3II irclude con:rcl p._,nel a·d le,,;el co·l,:,I flc3:s The control ,oanel sh3II b~ suitab!e for surface mounting Of free ctancing on a 
leg kit ;ftho si:c con:ltfons require ii. 

PUMPIS): 
f'um sh and inst;, I faurum,, VANG"S series sutmccs1blc FUm?ISO [ach un I shall be sMII to designed to pJmF ,,.,.sic ".'later, scwapc er effluent contaimsg 1 5 inch 
140:rm;, diameter sclkls ~•1:rout ciamc.ge during oper3tlon. The our,p,:s1 s·all be deslgnej w thcl the shc.H power rec,ulreci ,:BHP), 1KWI shall not exceec the motor 
ratcc m1tpu: throcghout :he entire opccatin;i rn•g•o ,:,t the p. mp pcrtmnancc cur,•e A "'-O year s;arrcnti· • out e,1 th,o De,· sh~II be 5101dard 

MATERIALS OF CONSTRUCTION: 
Cnnstniction ol "*" parts c,t ttl• purr,p1nq mt-:sj 1nc.l11ding pume cas1"j• irip,,ll•r, mctor ha"'1 cc,,..,.r an~ ,ntarm•cial• hrack•ts shall llf' T1anutacu"'1 trcm 
r001c ahlA, app 1cal"'n appropri,r-,a resins.Iha neoc for a prolectr.-s r.oo nQ shall not Oa requ,ra(I, All aspcsOO ;'asten~rs shal' 00 sts1nlass steel and s"a I ha'Ie 
oja,,sl•ss r,.--;ng an<:hors l"ta,grally r.,,st into th• 'n~tin;i psrl. All urn ts scall I:• 1,,rn sh•O with a ~'PI discha·\I" compan:nn tlang~. lmp•IIRrs S"all h• at''" mult1-
,ana s9m1.•.wre,, snl1'1s han~l,ng des gn amf shall be slip fit,~ the s"att. Tha mo;or aha~ ehall oa mach nad ta pmv,ca a ros, ,.., dri'.-a ~f;ta impeller The ;,ump 
cascng •h~II inco·;,crate ~" "" rel1et val,~ 

MECHANICAL SEAL 
All u11ls sh•II U<i lun11,hed .,,,lh H duH m1de rr ec:,anical sh•~ ,eHI lucd.,.J ca111olelely cul ur lhe µu111µ•~e, rull,11" ~in• '"'"''"L<, ml ille,) ci.,r·1Uer Unils sf-al >e 
fit·~d w,lh a d~-,c~ lhacshall ,,ru1d~ rosifr,•• l,iaw"1i<.n nf lop r'l•.-:t•an c.al ,~al (rlnwn tu ,,n~ lhi,cl nfth~ si.nrlarrl n,I '"'"'I) Th~'"''''"" shall'"~ .o.1nsu "" •ni 

eledr c•I pu-.,..,r Urnl, ,t,oll h•·,e ,il,wn cHrCICe rned1ar11cal se•I race, Mec·har11c•I ,e•I ,11• I be ,1.1r1bs steel 

"'""" l,lulo·:,i ,l,sll ilHYe a 1.15 se1·,•1ce raclu, a11J sl,all be 1al~d ro, 10 slH1ls per l1uu1. Mul'-'l•:s) sn•II be"' i .acJ. L'O\!P"I ,•,ou11C, clas, E ,nsulaled w1ll1b,1ll-11111,errral 
~re:ccl on. Moto· sl1a:I sha I bo ~C3 stainless steel and shall be :upi,octcd t; "'-'O pcrrnanc1tlv lub11catcd, 111;,h tcm,cra:u, c !>all bearinqs, w1tl1 a B· 1 ,:, lik rat,ne at 
besl elic ei>cy pu,nl ol GO,OC·O hours. The bearings sl;all 00 s,n~le ,er~. Juuble shielCed, C3. Jeep groc,e lype Osll le,,·111~s. Besr1119 seals sha I b~ roll<,d ca,l!cn 
steel or alum111Lm d10 cas:11~ Mete< hous,n~ oho I bo 3C4 stainless steel Mo-:ors s'811 be su lablc •1arioblo specC ~ppl,""'lons, utiliz1n~ a propc~·1 s,zod vaiiablc 
rreqJe11cy Jn,e. 

POWER CABLE AND CABLE ENTRANCE: 
The p.mp f'N;c· cable sh~II be sultaolc fer cubrr.crolblc p•,mp op\l1cutlons. The c~b·c cntraocc shall Incorporate i>Lllt In ,tral, -cllct, o onc·ole:o. three-WO)' 
rnccionica co.Tpressicn sml wi':h o fat'guc reCu,:in•a cable Ooct he cab'c entraccc ~o5crrbly shall conto,o an ant wd:in;i b'o,:k to eliminate "~tor incurs.:n into 
tl1c motor clue lo Gap1llar/ w.cking should 1:hc i,owcr cat le be acc1dcntally ~amaged. 

QUICK REMOVAL SYSTEM: 
The pc"mp,n; 11rit(s) shall ~a ~1u1ppec • .,,th qu·ck rsrna•1al systar"l ,:QRSJ Tna ccnstruol1on sha I hB such l·at the pwn;,(s) will automatically corniac1 w 1he 
discharge iclr,lng when 10'.';e•ed Into pace on :11e discharge connector. There sha11 be nc need for personnel to enw1:he v.-et 11,ell tc ,currp lsh lns-",llcllon er 
ramoval ~fiha p, rnp[s) Toa pumping un 1:,·, shall ha f.llad with sta,nlass sta~l l1tt1n~ cna,n\s) or StJII cient lenQth anrt strength ta permit lhA rais.nc an'1 IN'<lnng o:' 
the u-1~:s1. The cha n,:s; shall be fastened a( the top of lhe strccture near lc,e axess opening. The oeed ;,,; prctectlve coating s·a I nol loe recu rej A slicing 
;iu1de oracke: shall be an 1nlegral part ot the pumping unit and the pump cas,ng soall ha,.., a rnach1nad cc,nnec: on ... 1th a brackat to cornecl ,,,,1:1, the c,scharge 
connection. 3ea In/ o:' the pumping u-tt to the c1scharge connecicn shall be aocompl1shed o,-a slng·e I.near d°"'''"'rd motion 07 the pump ·,•,1::h :11~ entire weight 
ot Te pumF,ns uni gu1clcd bi a pm1•I, l'>crct\ wccg,ng the pumF1ng unt t1;ihtly ag31nst the d.schar,;e connector ~c For:,on of the pum, sMII teer dircc':f/ on 1-.c 
floor of the sump oor 0 hall a rotary mol on o" he pump be required for sealing. Al fasteners cor1ing ,·lo contact with the p·.,mp"(]e shall oe st.:linless stee Two 
corrosion res15ta·,1 gu,ae P'P"" shall be tcirn,shed and installe-a tar ecch pLlm•-,, oernit raising ana lc·mrin~ o, the pump. 

FIBERGLASS WET WELL: 
The fiberglass wet .,,,11 ~;,h ~n ant1·1olatlcn flange shall have the proper dl1meter and dept·, belc,,.v tee lowest ln'et lo prcrrote pror,er etc lr.g while maintain Inc lc,e 
rim at gr~dc Olw I b,orglass 1•,c,t well sha'I bo nanufa,:tured u5i1g a proca<.,s that is f l~'nent •,-.ocnd and D< ch-oppcd spr~)· The •;,.,-: well s·all be conslruc:tcd wilh 
snj flolatlcn fia1ge. LHlng lc·gs sha'I be req_ulred for these wet wells 4B Inches 1-clameter and larg~r for se~lng of the w&t we I The lsmlnale shall have a Barco 
hordn,oss <>' a: lc"51 9C% of the rec.in manu-actures c,inimut7 specified h~rdness for cured resin en bol1 lhc into, or and o.lc:ri-or surfaces The mini mun ·,•,all 
th1c',·ess cf':he ""'t well shall no, be ess than 1,4", ~1a1nless slee slud, w, I be encapsulated ,n the bot".orr of the "'el well to allow 1.-e mcunt.n; of the q•,ic< 
romo,al u,tom Ti"e top rim fiar,,;ie will bo a minirru t7 of 2" v-iCe to alluw for the inst~llcticn 0, 11e pedos:ricn r.;ted olut7inum co,~r to lhc rim I angc or shell be 
rimless 1f {he cc,,:cr is spcc1f1cd for 1120 off street loc~l.ons. The wcl well shal oc provided .,,,th uoscarmt,ngo 1"'11 can be ,n,tallcd n l1c field-,, n,urc Froocr 
elevation cf ':he inlM. venl, and elect." cal on ':he side ef the w"1 .veil The .-~Ive be,, "Ni I house 2 - swing che,ol< v,1.-es, and 2 siut elf .-aloes 

CO\/ER(g)· 
lhe 11,et ·,,,ell co,-er sMII always be gasKeted anc ooltM "'the nm tiange OT!he tioer91ass tsnK u;ing 7;·,u· sta1,11ess steel Mx MM tons uoiess the w:er Is to be 
,n a H:>f' ntt meet lo0 at.-,n The ly;,e ~f malarial tn he L1a~<1,,,r ;h~ c,i•.-er •hall he as 1nc1c.!taO rn lcia rlan sh~at 

DUPLEX ALTERNATING CONTROL PANEL: 
Th• <1 .pl•x control pan~I as a m1nirrum, shall 1nr """ the ap;,rcpriat• •r,c.losma Ii;,,, .er 11• •n•;ironm•nt it is to h• in•tallac n anO shoul<1 nclud• th• tcllc .. ,nQ: 
~biu· ~l,;rle•~ "ul<'r mw I :m;ie"'I'-"" u, ·,a,;aiJ'~ 1""1"""~-Y Uri·,e, (\JF[)J f)U'1'~ ru·• in1H;elu·:,), 
operat1an s•leclnr """tch•:•sl h1,1h wat•r alarm an,< light, sil•nc• Sl'oltch, <1r;• con'arl tor alarm, r,11mbar..rt t•rri1nals tm all 1m>m1ng pw•r, pump rrntm:s) anct lav•I 
,,,.,1.-uls, ThH "'":,ul ,'<'llel sl,sll b~ UI. he I HJ 5(,8 ur 81:l, 

The fol ow-1ng oi::t·n·,s marked "x" shall be ncludeC and specif,,: for tl11s site 

NEMA 4X _x_ NEMA 3R _ LEG KIT_ ETM's _ SEAL FAIL_ THERMAL 

CUTOUTS PHASE LOSS MONITOR SOFT START GENSET HOOKUP 

DOOR IN DOOR DEAD FROo\JT THROUGH DOOR MAIN DISCONNECT 

TRANSDUCER OPERATED_ FLOAT BACKUP_ CURRENT CENSOR_ AIJTO 

DIALER RCDUNDANT OFF INTRINSIC/ILLY SN[ SMART R[U\Y WHICI I 

INCLUDES EXERCISER, RUN COUNT, ALARM COUNT AND FLOAT rOSITION _x_ 

FITTING THE TRAFFIC FRAME AND COi/ER 
·1, '""a-," _,11,1,,,_,,,~a,,.oc;,.s,,c T ,.,,1a1,,,~,, cs Un.e ~,,,J.,,•.'• ,,~.,u• '"" 
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;,o, COM'"""~'",_,,,~,, Ccmo, "~ocna=., ~« o,rn >r=<C ""' '''"'' ""•~. -,,,., •••• '""~" ·, 
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111 I SI A I ION ~1101-11 F & ( Al CUIAI IONS 

4" PVC PIPE 

4" PVC S{l ELBOW 

4" PVC43 BEND 

4"~VCICC 

4" BALL VALVE 

4" CHECK VALVE 

TOT.\L EQUIVALE.~T LENGTH 

4' SCH40=403 SC'-100='!.&3 

IQTYI 

(QTY) 

IQTYJ 

IQTYI 

IOTYI 

1QTY1 

FRICTION LOSS PER 100CT4" PVC 155 GPM 2.1 FT 

FRICTION LDSS4'' 106.7 ,oo 
TOT/\LDYNAMIC HEAD 

4" I IUlllON LOSS 

STATIC HEAD 

,n 
11 Fl 

SH 

21 FT 

2.7 FT 

22FT 

2.1 FT 

~H 

D. f-T 

WH 

CH 

2.7 FT 

~H 

106.7 FT 

2.22 FT 

L22 1·1 

1~.64 FT 

P[RFORM/\NCC lt5 GPM & 21.81:i FTTDHTHROUGH 4" rvc UNE 

HAZEN·WILLIAMS EQUATION/HEAD LOSS IN WATER PIP 

( r1 = 0.2003 (100 / c! 1.,,, ,{'" / di,'·'"' 

c= 140 HOPE/ PVC 

q= 165 GPM 

dh~ ~" SCH 80 = 3.83 

FRICTION LOSS PF.R 1 00 FT I= I 2.08 

V.;locity (ft/s) = I 4.60 
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PROPOSED BUILDING
FF=678.00

CORPORATE CENTER DRIVE
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DR
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11+00

12+00

13+00

14+00

15+00

9+
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10
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0
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0
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0
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0
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9+66

10+00

10+35

9+65

10+00

10+35

(671.58) TC
(670.88) FL

(674.20)
EG

671.26 TC
(670.59) FL

(672.55) TC
(672.26) FL

(674.44) TC
(674.17) FL

(683.43) TC
(683.15) FL

685.48 TC
(684.98) FL

(684.48)
FL

(683.56)
FL

(673.60)
FL

(672.57)
FL

(670.72)
FL

(670.82)
FL

(674.58)
EG

(674.71)
EG

(675.79)
EG

(678.35)
EG

(681.62)
EG

(685.99)
EG

(687.00)
EG

(684.37)
EG

(684.38)
TW

(679.61)
EG

(679.29)
TW

(672.10)
TW

(670.23)
EG

(671.41)
EG

(672.07)
EG

(672.26)
EG

(671.90)
TW

684.32
TC/FS

685.02
TC/FS

(670.81)
TW

(686.67)
EG

(672.01)
TW

682.15 FS
678.00 FF
H=4.15'

(673.44)
 TW

(685.02) EG/TW
679.15 FG
H=5.87'

(683.94)
TW

(683.80) EG/TW
677.80 FG
H=6.00'

(683.47) EG/TW
677.47 FG
H=6.00'

677.43 TW
673.27 FG
H=4.16'

678.00 FF
673.17 FS
H=4.83'

678.00 FF
674.00 FS

678.00 FF
674.00 FS

677.72 TW
673.71 FG
H=4.01'

678.00 FF
677.95 FS

678.00 FF
676.30 FS
H=1.70'

678.00 FF
673.98 FS
H=4.02'

(675.07)
 TW

(679.67)
TW

(681.14)
TW

(682.88)
TW

(683.69)
TW

678.00 FF
674.00 FS
H=4.00'

672.32 TW
(670.47) EG
H=1.85'

(677.07) TW
673.30 FG
H=3.77'

(674.98) TW
671.01 FG
H=3.97'

(673.34) TW
671.60 FG
H=1.74'

678.00 FF
674.45 FS
H=3.55'

(683.92)
EG

(683.11)
EG

(683.40)
EG

(683.53)
EG

(683.90)
EG(686.53)

EG

(682.77)
EG

(683.53)
EG

(681.75)
EG

(680.75)
EG

(679.72)
EG

(679.00)
EG

(677.59)
EG

(676.81)
EG

(674.66)
EG

(674.15)
EG

672.68 TW
672.68 FG

H=0.00'

(680.74) TW
674.74 FG
H=6.00'

(674.62) TW
672.32 FG
H=2.30'

678.22 TW
672.77 FG
H=5.45'

679.06 TW
679.06 FG
H=0.00'

681.62 EG/TW
681.62 FG
H=0.00'

671.45 TW
(671.45) EG
H=0.00'

(674.82)
EG

(670.84)
TW

681.60 TS
677.95 BS
7 RISERS
@ 6.3"

679.15 TS
677.95 BS
3 RISERS
@ 4.2"

677.95 TS
676.21 BS
4 RISERS
@ 5.2"

677.93 TS
674.20 BS
7 RISERS
@ 6.4"

677.86 TS
673.59 BS
8 RISERS
@ 6.4"

677.78 TS
673.60 BS
8 RISERS

@ 6.3"

677.95 TS
673.92 BS
8 RISERS

@ 6.1"

677.90 TS
673.87 BS
8 RISERS
@ 6.0"

677.91 TS
673.82 BS
8 RISERS
@ 6.1"

677.91 TS
673.82 BS
8 RISERS
@ 6.1"

677.91 TS
673.82 BS
8 RISERS
@ 6.1"

677.91 TS
673.74 BS
8 RISERS
@ 6.3"

3.7%

4.0%

2.5
%

3.2
%

3.5%

3.2%

0.6
%

2.
8%

2.6%

1.0%

1.3%

4.1%

1.4%

1.4%

1.0%

2.0%

1.1%

3.3%

2.4%

3.7%

2.4%

9.2
%

8.
6%

2.8%

3.5%

2.9%

683.87 TC
683.37 FL

673.90 TC
673.40 FS

672.80
FS

672.71
FS

670.99 TC
670.49 FL

672.30 TC
671.80 FL

672.88 TC
672.38 FL

671.57 TC
671.07 FL

672.52 TC
672.02 FS

671.91 TC
671.41 FS

673.68 TC
673.18 FS

672.43 TC
671.93 FS

672.51 TC
672.01 FL

674.70 TC
674.20 FL

674.69 TC
674.19 FS

675.19 TC
674.69 FS

673.73 TC
673.23 FS

684.76 TC
684.26 FS

684.04 TC
683.54 FL

681.81 TC
681.31 FL
682.77 TC
682.27 FS

681.21 TC
680.71 FS

679.39 TC
678.89 FL

679.61 TC
679.11 FS

681.87 TC
681.37 FS

679.25 TC
678.75 FL

681.56 TC
681.06 FL

676.93 TC
676.43 FS

678.85 TC
678.35 FL

683.62 TC
683.12 FL

683.51 TC
683.01 FS

681.15 TC
680.65 FL

672.50 TC
672.00 FS

672.78 TC
672.28 FS

671.92 TC
671.42 FS

673.25 TC
672.75 FS

673.40 TC
672.90 FS

672.74 TC
672.24 FS

673.54 TC
673.04 FS

673.61 TC
673.11 FS

673.85 TC
673.35 FS

671.88 TC
671.38 FL

672.14 TC
671.64 FL

671.52 TC
671.02 FL

671.21 TC
670.71 FL

673.25 TC
672.75 FL

673.68 TC
673.18 FL

674.63 TC
674.13 FS

684.63 TC
684.13 FS

673.10 TC
672.60 FL

671.82 TC
671.32 FL

671.24 TC
670.74 FL

674.80 TC
674.30 FS

673.83 TC
673.33 FL

673.08 TC
672.58 FS

673.78 TC
673.28 FL

674.73 TC
674.23 FL

673.39 TC
672.89 FL

673.56 TC
673.06 FL

676.53 TC
676.03 FL

683.23 TC
682.73 FL

682.93 TC
682.43 FS

682.03 TC
681.53 FS

682.25 TC
681.75 FS

674.89 TC
674.39 FS

674.13 TC
673.63 FL

35
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35
.0'

36.0'

40.00'
24.60'

15.40'

24.52'

20
.61

'

9.3
9'

30
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'

26
.00

'

62.30'

60.00'

30
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0'

30
.0

0'

30.00'

30.00'

30.00'
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SC
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N
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M
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EXISTING

6.00' SCE

EASEMENT

EXISTING
10.00'

TELEPHONE

EASEMENT

EXISTING 25.00'

RECIPROCAL

ACCESS EASEMENT

679.01 TC
678.51 FS

DRIVEWAY

PROTECT IN PLACE
OAK TREE

PROTECT IN PLACE
OAK TREE

DRIVEWAY
RETAINING WALL
PER SPPWC 610-3

6" CURB

DRIVEWAY

WALKWAY

6" CURB &
GUTTER

6" CURB &
GUTTER

6" CURB &
GUTTER6" CURB

6" CURB &
GUTTER

WALKWAY

WALKWAY

EXISTING
WATER METER

AND BACKFLOW
PREVENTER TO

BE REUSED

BACKFLOW
PREVENTER

BACKFLOW
PREVENTER

FIRE WATER
LINE

WATER LINE

SEWER
LINE

6" CURB

6" CURB

6" CURB

6" CURB

FIRE
HYDRANT

FIRE HYDRANT

FIRE WATER
LINE

RETAINING WALL
PER SPPWC 610-3

STORM DRAIN
LINE

STORM DRAIN
LINE

SUMP
PUMP

LIMIT OF GRADING

LIMIT OF GRADING

6" CURB &
GUTTER

8' WIDE
SIDEWALK

8' WIDE
SIDEWALK

8' WIDE
SIDEWALK
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Appendix E – Soil Map 
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Appendix F – Environmental Sensitive Area Map 
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Appendix G –VenturaTC Calculations 

 
 

WARE MALCOMB 
architecture I planning I interiors I branding I civil 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Cruzan - Pre-Development Hydrology 

Date: 3/3/2022 1:52:09 PM 

Engineer: AM 

Consultant: Ware Malcomb 

------------------------------------------------------------------------ 

           S U M M A R Y   O F    C O M P U T A T I O N S 

------------------------------------------------------------------------ 

Watershed Name: Pre-Development Hydrology 

------------------------------------------------------------------------ 

Name                  Zone   Storm   Soil   Area (acres)        TC (min) 

------------------------------------------------------------------------ 

Existing Hydrology     CON3     10   5.00     6.6 /   7      9.824 / 10    

------------------------------------------------------------------------ 

  



------------------------------------------------------------------------ 

Watershed Name: Pre-Development Hydrology 

------------------------------------------------------------------------ 

Sub-Area Name: Existing Hydrology 

Tc: 9.824 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 9.824 min. = 10 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: Existing Hydrology 

Total Area (ac): 6.64 

Flood Zone: 3 

Rainfall Zone: CON3 

Storm Frequency (years): 10 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 88 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 1.944 

C Total: 0.877 

Sum Q Segments (cfs): 11.31 

Q Total (cfs): 11.31 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 589.45 

Time of Concentration (min): 9.824 

------------------------------------------------------------------------ 



DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: A1 

FLOW PATH TRAVEL TIME (min): 2.4223 

Flow Type: Overland 

Length (ft): 72.67 

Top Elevation (ft): 686.66 

Bottom Elevation (ft): 682.77 

Contributing Area (acres): 0.05 

Percent of Sub-Area (%): 0.8 

Overland Type: Mountain 

Development Type: Industrial 

Map Slope: 0.0535 

Effective Slope: 0.0535 

Q for Flow Path (cfs): 0.09 

Avg Velocity (ft/s): 0.50 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: A2 

FLOW PATH TRAVEL TIME (min): 2.7866 

Flow Type: Street 

Length (ft): 509.82 

Top Elevation (ft): 683.81 

Bottom Elevation (ft): 674.82 

Contributing Area (acres): 2.57 

Percent of Sub-Area (%): 38.7 

Street Width (ft): 32 



Curb Height (in): 6 

Map Slope: 0.0176 

Q for Flow Path (cfs): 4.38 

Q Top (cfs): 0.09 

Q Bottom (cfs): 4.46 

Velocity Top (ft/s): 1.10 

Velocity Bottom (ft/s): 2.97 

Avg Velocity (ft/s): 2.03 

Wave Velocity (ft/s): 3.05 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 3 

------------------------------------------------------------------------ 

Flow Path Name: A3 

FLOW PATH TRAVEL TIME (min): 1.8088 

Flow Type: Street 

Length (ft): 477.87 

Top Elevation (ft): 680.28 

Bottom Elevation (ft): 673.37 

Contributing Area (acres): 1.66 

Percent of Sub-Area (%): 25.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0145 

Q for Flow Path (cfs): 2.83 

Q Top (cfs): 4.46 

Q Bottom (cfs): 7.29 

Velocity Top (ft/s): 2.75 

Velocity Bottom (ft/s): 3.12 

Avg Velocity (ft/s): 2.94 



Wave Velocity (ft/s): 4.40 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 4 

------------------------------------------------------------------------ 

Flow Path Name: A4 

FLOW PATH TRAVEL TIME (min): 0.1567 

Flow Type: Street 

Length (ft): 71.02 

Top Elevation (ft): 675.37 

Bottom Elevation (ft): 671.72 

Contributing Area (acres): 0.04 

Percent of Sub-Area (%): 0.6 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0514 

Q for Flow Path (cfs): 0.07 

Q Top (cfs): 7.29 

Q Bottom (cfs): 7.36 

Velocity Top (ft/s): 5.03 

Velocity Bottom (ft/s): 5.04 

Avg Velocity (ft/s): 5.04 

Wave Velocity (ft/s): 7.55 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 5 

------------------------------------------------------------------------ 

Flow Path Name: A5 

FLOW PATH TRAVEL TIME (min): 1.6111 

Flow Type: Street 

Length (ft): 547.9 



Top Elevation (ft): 683.81 

Bottom Elevation (ft): 671.72 

Contributing Area (acres): 1.18 

Percent of Sub-Area (%): 17.8 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0221 

Q for Flow Path (cfs): 2.01 

Q Top (cfs): 7.36 

Q Bottom (cfs): 9.37 

Velocity Top (ft/s): 3.66 

Velocity Bottom (ft/s): 3.89 

Avg Velocity (ft/s): 3.78 

Wave Velocity (ft/s): 5.67 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 6 

------------------------------------------------------------------------ 

Flow Path Name: A6 

FLOW PATH TRAVEL TIME (min): 0.1033 

Flow Type: Street 

Length (ft): 48.7 

Top Elevation (ft): 674.15 

Bottom Elevation (ft): 671.8 

Contributing Area (acres): 0.07 

Percent of Sub-Area (%): 1.1 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0483 

Q for Flow Path (cfs): 0.12 



Q Top (cfs): 9.37 

Q Bottom (cfs): 9.49 

Velocity Top (ft/s): 5.23 

Velocity Bottom (ft/s): 5.25 

Avg Velocity (ft/s): 5.24 

Wave Velocity (ft/s): 7.86 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 7 

------------------------------------------------------------------------ 

Flow Path Name: A7 

FLOW PATH TRAVEL TIME (min): 0.8793 

Flow Type: Street 

Length (ft): 236.56 

Top Elevation (ft): 675.81 

Bottom Elevation (ft): 673.36 

Contributing Area (acres): 0.85 

Percent of Sub-Area (%): 12.8 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0104 

Q for Flow Path (cfs): 1.45 

Q Top (cfs): 9.49 

Q Bottom (cfs): 10.94 

Velocity Top (ft/s): 2.94 

Velocity Bottom (ft/s): 3.04 

Avg Velocity (ft/s): 2.99 

Wave Velocity (ft/s): 4.48 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 8 



------------------------------------------------------------------------ 

Flow Path Name: A8 

FLOW PATH TRAVEL TIME (min): 0.0562 

Flow Type: Street 

Length (ft): 39.12 

Top Elevation (ft): 675.38 

Bottom Elevation (ft): 670.63 

Contributing Area (acres): 0.22 

Percent of Sub-Area (%): 3.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.1214 

Q for Flow Path (cfs): 0.37 

Q Top (cfs): 10.94 

Q Bottom (cfs): 11.31 

Velocity Top (ft/s): 7.70 

Velocity Bottom (ft/s): 7.77 

Avg Velocity (ft/s): 7.74 

Wave Velocity (ft/s): 11.61 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Cruzan - Pre-Development Hydrology 

Date: 3/3/2022 1:52:09 PM 

Engineer: AM 

Consultant: Ware Malcomb 

------------------------------------------------------------------------ 

           S U M M A R Y   O F    C O M P U T A T I O N S 

------------------------------------------------------------------------ 

Watershed Name: Pre-Development Hydrology 

------------------------------------------------------------------------ 

Name                  Zone   Storm   Soil   Area (acres)        TC (min) 

------------------------------------------------------------------------ 

Existing Hydrology     CON3     25   5.00     6.6 /   7      8.926 /  9    

------------------------------------------------------------------------ 

  



------------------------------------------------------------------------ 

Watershed Name: Pre-Development Hydrology 

------------------------------------------------------------------------ 

Sub-Area Name: Existing Hydrology 

Tc: 8.926 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 8.926 min. = 9 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: Existing Hydrology 

Total Area (ac): 6.64 

Flood Zone: 3 

Rainfall Zone: CON3 

Storm Frequency (years): 25 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 88 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 2.460 

C Total: 0.879 

Sum Q Segments (cfs): 14.36 

Q Total (cfs): 14.36 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 535.56 

Time of Concentration (min): 8.926 

------------------------------------------------------------------------ 



DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: A1 

FLOW PATH TRAVEL TIME (min): 1.9554 

Flow Type: Overland 

Length (ft): 72.67 

Top Elevation (ft): 686.66 

Bottom Elevation (ft): 682.77 

Contributing Area (acres): 0.05 

Percent of Sub-Area (%): 0.8 

Overland Type: Mountain 

Development Type: Industrial 

Map Slope: 0.0535 

Effective Slope: 0.0535 

Q for Flow Path (cfs): 0.11 

Avg Velocity (ft/s): 0.62 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: A2 

FLOW PATH TRAVEL TIME (min): 2.6242 

Flow Type: Street 

Length (ft): 509.82 

Top Elevation (ft): 683.81 

Bottom Elevation (ft): 674.82 

Contributing Area (acres): 2.57 

Percent of Sub-Area (%): 38.7 

Street Width (ft): 32 



Curb Height (in): 6 

Map Slope: 0.0176 

Q for Flow Path (cfs): 5.56 

Q Top (cfs): 0.11 

Q Bottom (cfs): 5.67 

Velocity Top (ft/s): 1.16 

Velocity Bottom (ft/s): 3.15 

Avg Velocity (ft/s): 2.16 

Wave Velocity (ft/s): 3.24 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 3 

------------------------------------------------------------------------ 

Flow Path Name: A3 

FLOW PATH TRAVEL TIME (min): 1.7034 

Flow Type: Street 

Length (ft): 477.87 

Top Elevation (ft): 680.28 

Bottom Elevation (ft): 673.37 

Contributing Area (acres): 1.66 

Percent of Sub-Area (%): 25.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0145 

Q for Flow Path (cfs): 3.59 

Q Top (cfs): 5.67 

Q Bottom (cfs): 9.26 

Velocity Top (ft/s): 2.93 

Velocity Bottom (ft/s): 3.31 

Avg Velocity (ft/s): 3.12 



Wave Velocity (ft/s): 4.68 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 4 

------------------------------------------------------------------------ 

Flow Path Name: A4 

FLOW PATH TRAVEL TIME (min): 0.1476 

Flow Type: Street 

Length (ft): 71.02 

Top Elevation (ft): 675.37 

Bottom Elevation (ft): 671.72 

Contributing Area (acres): 0.04 

Percent of Sub-Area (%): 0.6 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0514 

Q for Flow Path (cfs): 0.09 

Q Top (cfs): 9.26 

Q Bottom (cfs): 9.35 

Velocity Top (ft/s): 5.34 

Velocity Bottom (ft/s): 5.35 

Avg Velocity (ft/s): 5.35 

Wave Velocity (ft/s): 8.02 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 5 

------------------------------------------------------------------------ 

Flow Path Name: A5 

FLOW PATH TRAVEL TIME (min): 1.5172 

Flow Type: Street 

Length (ft): 547.9 



Top Elevation (ft): 683.81 

Bottom Elevation (ft): 671.72 

Contributing Area (acres): 1.18 

Percent of Sub-Area (%): 17.8 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0221 

Q for Flow Path (cfs): 2.55 

Q Top (cfs): 9.35 

Q Bottom (cfs): 11.90 

Velocity Top (ft/s): 3.89 

Velocity Bottom (ft/s): 4.13 

Avg Velocity (ft/s): 4.01 

Wave Velocity (ft/s): 6.02 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 6 

------------------------------------------------------------------------ 

Flow Path Name: A6 

FLOW PATH TRAVEL TIME (min): 0.0973 

Flow Type: Street 

Length (ft): 48.7 

Top Elevation (ft): 674.15 

Bottom Elevation (ft): 671.8 

Contributing Area (acres): 0.07 

Percent of Sub-Area (%): 1.1 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0483 

Q for Flow Path (cfs): 0.15 



Q Top (cfs): 11.90 

Q Bottom (cfs): 12.05 

Velocity Top (ft/s): 5.55 

Velocity Bottom (ft/s): 5.57 

Avg Velocity (ft/s): 5.56 

Wave Velocity (ft/s): 8.35 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 7 

------------------------------------------------------------------------ 

Flow Path Name: A7 

FLOW PATH TRAVEL TIME (min): 0.8281 

Flow Type: Street 

Length (ft): 236.56 

Top Elevation (ft): 675.81 

Bottom Elevation (ft): 673.36 

Contributing Area (acres): 0.85 

Percent of Sub-Area (%): 12.8 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0104 

Q for Flow Path (cfs): 1.84 

Q Top (cfs): 12.05 

Q Bottom (cfs): 13.89 

Velocity Top (ft/s): 3.12 

Velocity Bottom (ft/s): 3.23 

Avg Velocity (ft/s): 3.17 

Wave Velocity (ft/s): 4.76 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 8 



------------------------------------------------------------------------ 

Flow Path Name: A8 

FLOW PATH TRAVEL TIME (min): 0.0529 

Flow Type: Street 

Length (ft): 39.12 

Top Elevation (ft): 675.38 

Bottom Elevation (ft): 670.63 

Contributing Area (acres): 0.22 

Percent of Sub-Area (%): 3.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.1214 

Q for Flow Path (cfs): 0.48 

Q Top (cfs): 13.89 

Q Bottom (cfs): 14.36 

Velocity Top (ft/s): 8.18 

Velocity Bottom (ft/s): 8.25 

Avg Velocity (ft/s): 8.22 

Wave Velocity (ft/s): 12.32 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Cruzan - Pre-Development Hydrology 

Date: 3/3/2022 1:52:09 PM 

Engineer: AM 

Consultant: Ware Malcomb 

------------------------------------------------------------------------ 

           S U M M A R Y   O F    C O M P U T A T I O N S 

------------------------------------------------------------------------ 

Watershed Name: Pre-Development Hydrology 

------------------------------------------------------------------------ 

Name                  Zone   Storm   Soil   Area (acres)        TC (min) 

------------------------------------------------------------------------ 

Existing Hydrology     CON3     50   5.00     6.6 /   7      7.875 /  8    

------------------------------------------------------------------------ 

  



------------------------------------------------------------------------ 

Watershed Name: Pre-Development Hydrology 

------------------------------------------------------------------------ 

Sub-Area Name: Existing Hydrology 

Tc: 7.875 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 7.875 min. = 8 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: Existing Hydrology 

Total Area (ac): 6.64 

Flood Zone: 3 

Rainfall Zone: CON3 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 88 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 2.933 

C Total: 0.882 

Sum Q Segments (cfs): 17.18 

Q Total (cfs): 17.18 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 472.52 

Time of Concentration (min): 7.875 

------------------------------------------------------------------------ 



DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: A1 

FLOW PATH TRAVEL TIME (min): 1.2112 

Flow Type: Overland 

Length (ft): 72.67 

Top Elevation (ft): 686.66 

Bottom Elevation (ft): 682.77 

Contributing Area (acres): 0.05 

Percent of Sub-Area (%): 0.8 

Overland Type: Mountain 

Development Type: Industrial 

Map Slope: 0.0535 

Effective Slope: 0.0535 

Q for Flow Path (cfs): 0.13 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: A2 

FLOW PATH TRAVEL TIME (min): 2.5088 

Flow Type: Street 

Length (ft): 509.82 

Top Elevation (ft): 683.81 

Bottom Elevation (ft): 674.82 

Contributing Area (acres): 2.57 

Percent of Sub-Area (%): 38.7 

Street Width (ft): 32 



Curb Height (in): 6 

Map Slope: 0.0176 

Q for Flow Path (cfs): 6.65 

Q Top (cfs): 0.13 

Q Bottom (cfs): 6.78 

Velocity Top (ft/s): 1.22 

Velocity Bottom (ft/s): 3.30 

Avg Velocity (ft/s): 2.26 

Wave Velocity (ft/s): 3.39 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 3 

------------------------------------------------------------------------ 

Flow Path Name: A3 

FLOW PATH TRAVEL TIME (min): 1.6285 

Flow Type: Street 

Length (ft): 477.87 

Top Elevation (ft): 680.28 

Bottom Elevation (ft): 673.37 

Contributing Area (acres): 1.66 

Percent of Sub-Area (%): 25.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0145 

Q for Flow Path (cfs): 4.29 

Q Top (cfs): 6.78 

Q Bottom (cfs): 11.07 

Velocity Top (ft/s): 3.06 

Velocity Bottom (ft/s): 3.46 

Avg Velocity (ft/s): 3.26 



Wave Velocity (ft/s): 4.89 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 4 

------------------------------------------------------------------------ 

Flow Path Name: A4 

FLOW PATH TRAVEL TIME (min): 0.1411 

Flow Type: Street 

Length (ft): 71.02 

Top Elevation (ft): 675.37 

Bottom Elevation (ft): 671.72 

Contributing Area (acres): 0.04 

Percent of Sub-Area (%): 0.6 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0514 

Q for Flow Path (cfs): 0.10 

Q Top (cfs): 11.07 

Q Bottom (cfs): 11.18 

Velocity Top (ft/s): 5.59 

Velocity Bottom (ft/s): 5.60 

Avg Velocity (ft/s): 5.59 

Wave Velocity (ft/s): 8.39 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 5 

------------------------------------------------------------------------ 

Flow Path Name: A5 

FLOW PATH TRAVEL TIME (min): 1.4505 

Flow Type: Street 

Length (ft): 547.9 



Top Elevation (ft): 683.81 

Bottom Elevation (ft): 671.72 

Contributing Area (acres): 1.18 

Percent of Sub-Area (%): 17.8 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0221 

Q for Flow Path (cfs): 3.05 

Q Top (cfs): 11.18 

Q Bottom (cfs): 14.23 

Velocity Top (ft/s): 4.07 

Velocity Bottom (ft/s): 4.32 

Avg Velocity (ft/s): 4.20 

Wave Velocity (ft/s): 6.30 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 6 

------------------------------------------------------------------------ 

Flow Path Name: A6 

FLOW PATH TRAVEL TIME (min): 0.0930 

Flow Type: Street 

Length (ft): 48.7 

Top Elevation (ft): 674.15 

Bottom Elevation (ft): 671.8 

Contributing Area (acres): 0.07 

Percent of Sub-Area (%): 1.1 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0483 

Q for Flow Path (cfs): 0.18 



Q Top (cfs): 14.23 

Q Bottom (cfs): 14.41 

Velocity Top (ft/s): 5.81 

Velocity Bottom (ft/s): 5.83 

Avg Velocity (ft/s): 5.82 

Wave Velocity (ft/s): 8.73 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 7 

------------------------------------------------------------------------ 

Flow Path Name: A7 

FLOW PATH TRAVEL TIME (min): 0.7917 

Flow Type: Street 

Length (ft): 236.56 

Top Elevation (ft): 675.81 

Bottom Elevation (ft): 673.36 

Contributing Area (acres): 0.85 

Percent of Sub-Area (%): 12.8 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0104 

Q for Flow Path (cfs): 2.20 

Q Top (cfs): 14.41 

Q Bottom (cfs): 16.61 

Velocity Top (ft/s): 3.26 

Velocity Bottom (ft/s): 3.38 

Avg Velocity (ft/s): 3.32 

Wave Velocity (ft/s): 4.98 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 8 



------------------------------------------------------------------------ 

Flow Path Name: A8 

FLOW PATH TRAVEL TIME (min): 0.0506 

Flow Type: Street 

Length (ft): 39.12 

Top Elevation (ft): 675.38 

Bottom Elevation (ft): 670.63 

Contributing Area (acres): 0.22 

Percent of Sub-Area (%): 3.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.1214 

Q for Flow Path (cfs): 0.57 

Q Top (cfs): 16.61 

Q Bottom (cfs): 17.18 

Velocity Top (ft/s): 8.56 

Velocity Bottom (ft/s): 8.63 

Avg Velocity (ft/s): 8.59 

Wave Velocity (ft/s): 12.89 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Cruzan - Post-Development Hydrology 

Date: 7/28/2022 1:52:09 PM 

Engineer: AM 

Consultant: Ware Malcomb 

------------------------------------------------------------------------ 

           S U M M A R Y   O F    C O M P U T A T I O N S 

------------------------------------------------------------------------ 

Watershed Name: Post-Development Hydrology 

------------------------------------------------------------------------ 

Name                  Zone   Storm   Soil   Area (acres)        TC (min) 

------------------------------------------------------------------------ 

Post Development Hydr  CON3     10   5.00     6.7 /   7     20.655 / 21    

------------------------------------------------------------------------ 

  



------------------------------------------------------------------------ 

Watershed Name: Post-Development Hydrology 

------------------------------------------------------------------------ 

Sub-Area Name: Post Development Hydrology 

Tc: 20.655 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 20.655 min. = 21 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: Post Development Hydrology 

Total Area (ac): 6.65 

Flood Zone: 3 

Rainfall Zone: CON3 

Storm Frequency (years): 10 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 87 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 1.323 

C Total: 0.860 

Sum Q Segments (cfs): 7.57 

Q Total (cfs): 7.57 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 1,239.33 

Time of Concentration (min): 20.655 

------------------------------------------------------------------------ 



DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: A1 

FLOW PATH TRAVEL TIME (min): 3.6267 

Flow Type: Overland 

Length (ft): 108.8 

Top Elevation (ft): 686.66 

Bottom Elevation (ft): 683.38 

Contributing Area (acres): 0.1 

Percent of Sub-Area (%): 1.5 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0301 

Effective Slope: 0.0301 

Q for Flow Path (cfs): 0.11 

Avg Velocity (ft/s): 0.50 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: A2 

FLOW PATH TRAVEL TIME (min): 1.3113 

Flow Type: Street 

Length (ft): 180.44 

Top Elevation (ft): 685 

Bottom Elevation (ft): 680.61 

Contributing Area (acres): 0.18 

Percent of Sub-Area (%): 2.7 

Street Width (ft): 32 



Curb Height (in): 6 

Map Slope: 0.0243 

Q for Flow Path (cfs): 0.20 

Q Top (cfs): 0.11 

Q Bottom (cfs): 0.32 

Velocity Top (ft/s): 1.33 

Velocity Bottom (ft/s): 1.73 

Avg Velocity (ft/s): 1.53 

Wave Velocity (ft/s): 2.29 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 3 

------------------------------------------------------------------------ 

Flow Path Name: A3 

FLOW PATH TRAVEL TIME (min): 1.3936 

Flow Type: Street 

Length (ft): 230.65 

Top Elevation (ft): 684 

Bottom Elevation (ft): 678.88 

Contributing Area (acres): 0.31 

Percent of Sub-Area (%): 4.7 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0222 

Q for Flow Path (cfs): 0.35 

Q Top (cfs): 0.32 

Q Bottom (cfs): 0.67 

Velocity Top (ft/s): 1.67 

Velocity Bottom (ft/s): 2.01 

Avg Velocity (ft/s): 1.84 



Wave Velocity (ft/s): 2.76 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 4 

------------------------------------------------------------------------ 

Flow Path Name: A4 

FLOW PATH TRAVEL TIME (min): 0.7959 

Flow Type: Street 

Length (ft): 151.8 

Top Elevation (ft): 681.92 

Bottom Elevation (ft): 678.35 

Contributing Area (acres): 0.16 

Percent of Sub-Area (%): 2.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0235 

Q for Flow Path (cfs): 0.18 

Q Top (cfs): 0.67 

Q Bottom (cfs): 0.85 

Velocity Top (ft/s): 2.06 

Velocity Bottom (ft/s): 2.18 

Avg Velocity (ft/s): 2.12 

Wave Velocity (ft/s): 3.18 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 5 

------------------------------------------------------------------------ 

Flow Path Name: A5 

FLOW PATH TRAVEL TIME (min): 0.7712 

Flow Type: Street 

Length (ft): 158.6 



Top Elevation (ft): 680 

Bottom Elevation (ft): 676.07 

Contributing Area (acres): 0.17 

Percent of Sub-Area (%): 2.6 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0248 

Q for Flow Path (cfs): 0.19 

Q Top (cfs): 0.85 

Q Bottom (cfs): 1.05 

Velocity Top (ft/s): 2.23 

Velocity Bottom (ft/s): 2.34 

Avg Velocity (ft/s): 2.29 

Wave Velocity (ft/s): 3.43 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 6 

------------------------------------------------------------------------ 

Flow Path Name: A6 

FLOW PATH TRAVEL TIME (min): 0.7064 

Flow Type: Street 

Length (ft): 147.01 

Top Elevation (ft): 677.36 

Bottom Elevation (ft): 674.02 

Contributing Area (acres): 0.15 

Percent of Sub-Area (%): 2.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0227 

Q for Flow Path (cfs): 0.17 



Q Top (cfs): 1.05 

Q Bottom (cfs): 1.22 

Velocity Top (ft/s): 2.27 

Velocity Bottom (ft/s): 2.36 

Avg Velocity (ft/s): 2.31 

Wave Velocity (ft/s): 3.47 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 7 

------------------------------------------------------------------------ 

Flow Path Name: A7 

FLOW PATH TRAVEL TIME (min): 0.3836 

Flow Type: Street 

Length (ft): 79.12 

Top Elevation (ft): 675.01 

Bottom Elevation (ft): 673.38 

Contributing Area (acres): 0.08 

Percent of Sub-Area (%): 1.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0206 

Q for Flow Path (cfs): 0.09 

Q Top (cfs): 1.22 

Q Bottom (cfs): 1.31 

Velocity Top (ft/s): 2.27 

Velocity Bottom (ft/s): 2.31 

Avg Velocity (ft/s): 2.29 

Wave Velocity (ft/s): 3.44 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 8 



------------------------------------------------------------------------ 

Flow Path Name: A8 

FLOW PATH TRAVEL TIME (min): 0.9326 

Flow Type: Street 

Length (ft): 131.46 

Top Elevation (ft): 674.37 

Bottom Elevation (ft): 673.48 

Contributing Area (acres): 0.31 

Percent of Sub-Area (%): 4.7 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0068 

Q for Flow Path (cfs): 0.35 

Q Top (cfs): 1.31 

Q Bottom (cfs): 1.66 

Velocity Top (ft/s): 1.52 

Velocity Bottom (ft/s): 1.61 

Avg Velocity (ft/s): 1.57 

Wave Velocity (ft/s): 2.35 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 9 

------------------------------------------------------------------------ 

Flow Path Name: A9 

FLOW PATH TRAVEL TIME (min): 0.2833 

Flow Type: Street 

Length (ft): 63.04 

Top Elevation (ft): 674.25 

Bottom Elevation (ft): 672.95 

Contributing Area (acres): 0.08 



Percent of Sub-Area (%): 1.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0206 

Q for Flow Path (cfs): 0.09 

Q Top (cfs): 1.66 

Q Bottom (cfs): 1.75 

Velocity Top (ft/s): 2.46 

Velocity Bottom (ft/s): 2.49 

Avg Velocity (ft/s): 2.47 

Wave Velocity (ft/s): 3.71 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 10 

------------------------------------------------------------------------ 

Flow Path Name: A10 

FLOW PATH TRAVEL TIME (min): 0.7260 

Flow Type: Street 

Length (ft): 167.8 

Top Elevation (ft): 674.19 

Bottom Elevation (ft): 670.59 

Contributing Area (acres): 0.21 

Percent of Sub-Area (%): 3.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0215 

Q for Flow Path (cfs): 0.24 

Q Top (cfs): 1.75 

Q Bottom (cfs): 1.99 

Velocity Top (ft/s): 2.53 



Velocity Bottom (ft/s): 2.61 

Avg Velocity (ft/s): 2.57 

Wave Velocity (ft/s): 3.85 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 11 

------------------------------------------------------------------------ 

Flow Path Name: A11 

FLOW PATH TRAVEL TIME (min): 0.6774 

Flow Type: Street 

Length (ft): 150.92 

Top Elevation (ft): 673.54 

Bottom Elevation (ft): 670.82 

Contributing Area (acres): 0.19 

Percent of Sub-Area (%): 2.9 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0180 

Q for Flow Path (cfs): 0.22 

Q Top (cfs): 1.99 

Q Bottom (cfs): 2.21 

Velocity Top (ft/s): 2.44 

Velocity Bottom (ft/s): 2.51 

Avg Velocity (ft/s): 2.48 

Wave Velocity (ft/s): 3.71 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 12 

------------------------------------------------------------------------ 

Flow Path Name: A12 

FLOW PATH TRAVEL TIME (min): 0.5546 



Flow Type: Street 

Length (ft): 125.66 

Top Elevation (ft): 673.56 

Bottom Elevation (ft): 671.32 

Contributing Area (acres): 0.13 

Percent of Sub-Area (%): 2.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0178 

Q for Flow Path (cfs): 0.15 

Q Top (cfs): 2.21 

Q Bottom (cfs): 2.36 

Velocity Top (ft/s): 2.50 

Velocity Bottom (ft/s): 2.54 

Avg Velocity (ft/s): 2.52 

Wave Velocity (ft/s): 3.78 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 13 

------------------------------------------------------------------------ 

Flow Path Name: A13 

FLOW PATH TRAVEL TIME (min): 0.5697 

Flow Type: Street 

Length (ft): 135.64 

Top Elevation (ft): 673.68 

Bottom Elevation (ft): 671.04 

Contributing Area (acres): 0.14 

Percent of Sub-Area (%): 2.1 

Street Width (ft): 32 

Curb Height (in): 6 



Map Slope: 0.0195 

Q for Flow Path (cfs): 0.16 

Q Top (cfs): 2.36 

Q Bottom (cfs): 2.51 

Velocity Top (ft/s): 2.62 

Velocity Bottom (ft/s): 2.67 

Avg Velocity (ft/s): 2.65 

Wave Velocity (ft/s): 3.97 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 14 

------------------------------------------------------------------------ 

Flow Path Name: A14 

FLOW PATH TRAVEL TIME (min): 1.1943 

Flow Type: Street 

Length (ft): 170.17 

Top Elevation (ft): 671.32 

Bottom Elevation (ft): 670.52 

Contributing Area (acres): 0.27 

Percent of Sub-Area (%): 4.1 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0047 

Q for Flow Path (cfs): 0.31 

Q Top (cfs): 2.51 

Q Bottom (cfs): 2.82 

Velocity Top (ft/s): 1.56 

Velocity Bottom (ft/s): 1.61 

Avg Velocity (ft/s): 1.58 

Wave Velocity (ft/s): 2.37 



------------------------------------------------------------------------ 

DATA FOR FLOW PATH 15 

------------------------------------------------------------------------ 

Flow Path Name: A15 

FLOW PATH TRAVEL TIME (min): 1.7699 

Flow Type: Street 

Length (ft): 349.35 

Top Elevation (ft): 673.97 

Bottom Elevation (ft): 670.52 

Contributing Area (acres): 0.69 

Percent of Sub-Area (%): 10.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0099 

Q for Flow Path (cfs): 0.79 

Q Top (cfs): 2.82 

Q Bottom (cfs): 3.61 

Velocity Top (ft/s): 2.13 

Velocity Bottom (ft/s): 2.26 

Avg Velocity (ft/s): 2.19 

Wave Velocity (ft/s): 3.29 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 16 

------------------------------------------------------------------------ 

Flow Path Name: A16 

FLOW PATH TRAVEL TIME (min): 0.9230 

Flow Type: Street 

Length (ft): 263.74 

Top Elevation (ft): 677.97 



Bottom Elevation (ft): 671.81 

Contributing Area (acres): 0.39 

Percent of Sub-Area (%): 5.9 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0234 

Q for Flow Path (cfs): 0.44 

Q Top (cfs): 3.61 

Q Bottom (cfs): 4.05 

Velocity Top (ft/s): 3.13 

Velocity Bottom (ft/s): 3.22 

Avg Velocity (ft/s): 3.17 

Wave Velocity (ft/s): 4.76 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 17 

------------------------------------------------------------------------ 

Flow Path Name: A17 

FLOW PATH TRAVEL TIME (min): 0.6371 

Flow Type: Street 

Length (ft): 195.42 

Top Elevation (ft): 678.37 

Bottom Elevation (ft): 673.17 

Contributing Area (acres): 0.21 

Percent of Sub-Area (%): 3.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0266 

Q for Flow Path (cfs): 0.24 

Q Top (cfs): 4.05 



Q Bottom (cfs): 4.29 

Velocity Top (ft/s): 3.38 

Velocity Bottom (ft/s): 3.43 

Avg Velocity (ft/s): 3.41 

Wave Velocity (ft/s): 5.11 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 18 

------------------------------------------------------------------------ 

Flow Path Name: A18 

FLOW PATH TRAVEL TIME (min): 1.0459 

Flow Type: Street 

Length (ft): 299.1 

Top Elevation (ft): 684.27 

Bottom Elevation (ft): 678.29 

Contributing Area (acres): 1.02 

Percent of Sub-Area (%): 15.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.16 

Q Top (cfs): 4.29 

Q Bottom (cfs): 5.45 

Velocity Top (ft/s): 3.08 

Velocity Bottom (ft/s): 3.27 

Avg Velocity (ft/s): 3.18 

Wave Velocity (ft/s): 4.77 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 19 

------------------------------------------------------------------------ 



Flow Path Name: A19 

FLOW PATH TRAVEL TIME (min): 0.9913 

Flow Type: Street 

Length (ft): 298.46 

Top Elevation (ft): 680.55 

Bottom Elevation (ft): 674.58 

Contributing Area (acres): 0.89 

Percent of Sub-Area (%): 13.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.01 

Q Top (cfs): 5.45 

Q Bottom (cfs): 6.46 

Velocity Top (ft/s): 3.27 

Velocity Bottom (ft/s): 3.42 

Avg Velocity (ft/s): 3.35 

Wave Velocity (ft/s): 5.02 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 20 

------------------------------------------------------------------------ 

Flow Path Name: A20 

FLOW PATH TRAVEL TIME (min): 0.8597 

Flow Type: Street 

Length (ft): 268.75 

Top Elevation (ft): 678.86 

Bottom Elevation (ft): 673.48 

Contributing Area (acres): 0.77 

Percent of Sub-Area (%): 11.6 



Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 0.88 

Q Top (cfs): 6.46 

Q Bottom (cfs): 7.34 

Velocity Top (ft/s): 3.42 

Velocity Bottom (ft/s): 3.53 

Avg Velocity (ft/s): 3.47 

Wave Velocity (ft/s): 5.21 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 21 

------------------------------------------------------------------------ 

Flow Path Name: A21 

FLOW PATH TRAVEL TIME (min): 0.5022 

Flow Type: Street 

Length (ft): 180.96 

Top Elevation (ft): 683.38 

Bottom Elevation (ft): 678.37 

Contributing Area (acres): 0.2 

Percent of Sub-Area (%): 3.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0277 

Q for Flow Path (cfs): 0.23 

Q Top (cfs): 7.34 

Q Bottom (cfs): 7.57 

Velocity Top (ft/s): 3.99 

Velocity Bottom (ft/s): 4.02 



Avg Velocity (ft/s): 4.00 

Wave Velocity (ft/s): 6.01 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Cruzan - Post-Development Hydrology 

Date: 7/28/2022 1:52:09 PM 

Engineer: AM 

Consultant: Ware Malcomb 

------------------------------------------------------------------------ 

           S U M M A R Y   O F    C O M P U T A T I O N S 

------------------------------------------------------------------------ 

Watershed Name: Post-Development Hydrology 

------------------------------------------------------------------------ 

Name                  Zone   Storm   Soil   Area (acres)        TC (min) 

------------------------------------------------------------------------ 

Post Development Hydr  CON3     25   5.00     6.7 /   7     19.295 / 19    

------------------------------------------------------------------------ 

  



------------------------------------------------------------------------ 

Watershed Name: Post-Development Hydrology 

------------------------------------------------------------------------ 

Sub-Area Name: Post Development Hydrology 

Tc: 19.295 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 19.295 min. = 19 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: Post Development Hydrology 

Total Area (ac): 6.65 

Flood Zone: 3 

Rainfall Zone: CON3 

Storm Frequency (years): 25 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 87 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 1.680 

C Total: 0.868 

Sum Q Segments (cfs): 9.69 

Q Total (cfs): 9.69 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 1,157.69 

Time of Concentration (min): 19.295 

------------------------------------------------------------------------ 



DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: A1 

FLOW PATH TRAVEL TIME (min): 3.2939 

Flow Type: Overland 

Length (ft): 108.8 

Top Elevation (ft): 686.66 

Bottom Elevation (ft): 683.38 

Contributing Area (acres): 0.1 

Percent of Sub-Area (%): 1.5 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0301 

Effective Slope: 0.0301 

Q for Flow Path (cfs): 0.15 

Avg Velocity (ft/s): 0.55 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: A2 

FLOW PATH TRAVEL TIME (min): 1.2321 

Flow Type: Street 

Length (ft): 180.44 

Top Elevation (ft): 685 

Bottom Elevation (ft): 680.61 

Contributing Area (acres): 0.18 

Percent of Sub-Area (%): 2.7 

Street Width (ft): 32 



Curb Height (in): 6 

Map Slope: 0.0243 

Q for Flow Path (cfs): 0.26 

Q Top (cfs): 0.15 

Q Bottom (cfs): 0.41 

Velocity Top (ft/s): 1.42 

Velocity Bottom (ft/s): 1.84 

Avg Velocity (ft/s): 1.63 

Wave Velocity (ft/s): 2.44 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 3 

------------------------------------------------------------------------ 

Flow Path Name: A3 

FLOW PATH TRAVEL TIME (min): 1.3095 

Flow Type: Street 

Length (ft): 230.65 

Top Elevation (ft): 684 

Bottom Elevation (ft): 678.88 

Contributing Area (acres): 0.31 

Percent of Sub-Area (%): 4.7 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0222 

Q for Flow Path (cfs): 0.45 

Q Top (cfs): 0.41 

Q Bottom (cfs): 0.86 

Velocity Top (ft/s): 1.77 

Velocity Bottom (ft/s): 2.14 

Avg Velocity (ft/s): 1.96 



Wave Velocity (ft/s): 2.94 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 4 

------------------------------------------------------------------------ 

Flow Path Name: A4 

FLOW PATH TRAVEL TIME (min): 0.7479 

Flow Type: Street 

Length (ft): 151.8 

Top Elevation (ft): 681.92 

Bottom Elevation (ft): 678.35 

Contributing Area (acres): 0.16 

Percent of Sub-Area (%): 2.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0235 

Q for Flow Path (cfs): 0.23 

Q Top (cfs): 0.86 

Q Bottom (cfs): 1.09 

Velocity Top (ft/s): 2.19 

Velocity Bottom (ft/s): 2.32 

Avg Velocity (ft/s): 2.26 

Wave Velocity (ft/s): 3.38 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 5 

------------------------------------------------------------------------ 

Flow Path Name: A5 

FLOW PATH TRAVEL TIME (min): 0.7246 

Flow Type: Street 

Length (ft): 158.6 



Top Elevation (ft): 680 

Bottom Elevation (ft): 676.07 

Contributing Area (acres): 0.17 

Percent of Sub-Area (%): 2.6 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0248 

Q for Flow Path (cfs): 0.25 

Q Top (cfs): 1.09 

Q Bottom (cfs): 1.34 

Velocity Top (ft/s): 2.37 

Velocity Bottom (ft/s): 2.49 

Avg Velocity (ft/s): 2.43 

Wave Velocity (ft/s): 3.65 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 6 

------------------------------------------------------------------------ 

Flow Path Name: A6 

FLOW PATH TRAVEL TIME (min): 0.6638 

Flow Type: Street 

Length (ft): 147.01 

Top Elevation (ft): 677.36 

Bottom Elevation (ft): 674.02 

Contributing Area (acres): 0.15 

Percent of Sub-Area (%): 2.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0227 

Q for Flow Path (cfs): 0.22 



Q Top (cfs): 1.34 

Q Bottom (cfs): 1.56 

Velocity Top (ft/s): 2.41 

Velocity Bottom (ft/s): 2.51 

Avg Velocity (ft/s): 2.46 

Wave Velocity (ft/s): 3.69 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 7 

------------------------------------------------------------------------ 

Flow Path Name: A7 

FLOW PATH TRAVEL TIME (min): 0.3605 

Flow Type: Street 

Length (ft): 79.12 

Top Elevation (ft): 675.01 

Bottom Elevation (ft): 673.38 

Contributing Area (acres): 0.08 

Percent of Sub-Area (%): 1.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0206 

Q for Flow Path (cfs): 0.12 

Q Top (cfs): 1.56 

Q Bottom (cfs): 1.68 

Velocity Top (ft/s): 2.42 

Velocity Bottom (ft/s): 2.46 

Avg Velocity (ft/s): 2.44 

Wave Velocity (ft/s): 3.66 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 8 



------------------------------------------------------------------------ 

Flow Path Name: A8 

FLOW PATH TRAVEL TIME (min): 0.8763 

Flow Type: Street 

Length (ft): 131.46 

Top Elevation (ft): 674.37 

Bottom Elevation (ft): 673.48 

Contributing Area (acres): 0.31 

Percent of Sub-Area (%): 4.7 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0068 

Q for Flow Path (cfs): 0.45 

Q Top (cfs): 1.68 

Q Bottom (cfs): 2.13 

Velocity Top (ft/s): 1.62 

Velocity Bottom (ft/s): 1.72 

Avg Velocity (ft/s): 1.67 

Wave Velocity (ft/s): 2.50 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 9 

------------------------------------------------------------------------ 

Flow Path Name: A9 

FLOW PATH TRAVEL TIME (min): 0.2662 

Flow Type: Street 

Length (ft): 63.04 

Top Elevation (ft): 674.25 

Bottom Elevation (ft): 672.95 

Contributing Area (acres): 0.08 



Percent of Sub-Area (%): 1.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0206 

Q for Flow Path (cfs): 0.12 

Q Top (cfs): 2.13 

Q Bottom (cfs): 2.24 

Velocity Top (ft/s): 2.61 

Velocity Bottom (ft/s): 2.65 

Avg Velocity (ft/s): 2.63 

Wave Velocity (ft/s): 3.95 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 10 

------------------------------------------------------------------------ 

Flow Path Name: A10 

FLOW PATH TRAVEL TIME (min): 0.6822 

Flow Type: Street 

Length (ft): 167.8 

Top Elevation (ft): 674.19 

Bottom Elevation (ft): 670.59 

Contributing Area (acres): 0.21 

Percent of Sub-Area (%): 3.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0215 

Q for Flow Path (cfs): 0.31 

Q Top (cfs): 2.24 

Q Bottom (cfs): 2.55 

Velocity Top (ft/s): 2.69 



Velocity Bottom (ft/s): 2.78 

Avg Velocity (ft/s): 2.73 

Wave Velocity (ft/s): 4.10 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 11 

------------------------------------------------------------------------ 

Flow Path Name: A11 

FLOW PATH TRAVEL TIME (min): 0.6365 

Flow Type: Street 

Length (ft): 150.92 

Top Elevation (ft): 673.54 

Bottom Elevation (ft): 670.82 

Contributing Area (acres): 0.19 

Percent of Sub-Area (%): 2.9 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0180 

Q for Flow Path (cfs): 0.28 

Q Top (cfs): 2.55 

Q Bottom (cfs): 2.83 

Velocity Top (ft/s): 2.60 

Velocity Bottom (ft/s): 2.67 

Avg Velocity (ft/s): 2.63 

Wave Velocity (ft/s): 3.95 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 12 

------------------------------------------------------------------------ 

Flow Path Name: A12 

FLOW PATH TRAVEL TIME (min): 0.5211 



Flow Type: Street 

Length (ft): 125.66 

Top Elevation (ft): 673.56 

Bottom Elevation (ft): 671.32 

Contributing Area (acres): 0.13 

Percent of Sub-Area (%): 2.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0178 

Q for Flow Path (cfs): 0.19 

Q Top (cfs): 2.83 

Q Bottom (cfs): 3.02 

Velocity Top (ft/s): 2.66 

Velocity Bottom (ft/s): 2.70 

Avg Velocity (ft/s): 2.68 

Wave Velocity (ft/s): 4.02 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 13 

------------------------------------------------------------------------ 

Flow Path Name: A13 

FLOW PATH TRAVEL TIME (min): 0.5353 

Flow Type: Street 

Length (ft): 135.64 

Top Elevation (ft): 673.68 

Bottom Elevation (ft): 671.04 

Contributing Area (acres): 0.14 

Percent of Sub-Area (%): 2.1 

Street Width (ft): 32 

Curb Height (in): 6 



Map Slope: 0.0195 

Q for Flow Path (cfs): 0.20 

Q Top (cfs): 3.02 

Q Bottom (cfs): 3.22 

Velocity Top (ft/s): 2.79 

Velocity Bottom (ft/s): 2.84 

Avg Velocity (ft/s): 2.82 

Wave Velocity (ft/s): 4.22 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 14 

------------------------------------------------------------------------ 

Flow Path Name: A14 

FLOW PATH TRAVEL TIME (min): 1.1222 

Flow Type: Street 

Length (ft): 170.17 

Top Elevation (ft): 671.32 

Bottom Elevation (ft): 670.52 

Contributing Area (acres): 0.27 

Percent of Sub-Area (%): 4.1 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0047 

Q for Flow Path (cfs): 0.39 

Q Top (cfs): 3.22 

Q Bottom (cfs): 3.61 

Velocity Top (ft/s): 1.66 

Velocity Bottom (ft/s): 1.71 

Avg Velocity (ft/s): 1.68 

Wave Velocity (ft/s): 2.53 



------------------------------------------------------------------------ 

DATA FOR FLOW PATH 15 

------------------------------------------------------------------------ 

Flow Path Name: A15 

FLOW PATH TRAVEL TIME (min): 1.6631 

Flow Type: Street 

Length (ft): 349.35 

Top Elevation (ft): 673.97 

Bottom Elevation (ft): 670.52 

Contributing Area (acres): 0.69 

Percent of Sub-Area (%): 10.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0099 

Q for Flow Path (cfs): 1.01 

Q Top (cfs): 3.61 

Q Bottom (cfs): 4.62 

Velocity Top (ft/s): 2.26 

Velocity Bottom (ft/s): 2.41 

Avg Velocity (ft/s): 2.33 

Wave Velocity (ft/s): 3.50 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 16 

------------------------------------------------------------------------ 

Flow Path Name: A16 

FLOW PATH TRAVEL TIME (min): 0.8673 

Flow Type: Street 

Length (ft): 263.74 

Top Elevation (ft): 677.97 



Bottom Elevation (ft): 671.81 

Contributing Area (acres): 0.39 

Percent of Sub-Area (%): 5.9 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0234 

Q for Flow Path (cfs): 0.57 

Q Top (cfs): 4.62 

Q Bottom (cfs): 5.19 

Velocity Top (ft/s): 3.33 

Velocity Bottom (ft/s): 3.43 

Avg Velocity (ft/s): 3.38 

Wave Velocity (ft/s): 5.07 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 17 

------------------------------------------------------------------------ 

Flow Path Name: A17 

FLOW PATH TRAVEL TIME (min): 0.5986 

Flow Type: Street 

Length (ft): 195.42 

Top Elevation (ft): 678.37 

Bottom Elevation (ft): 673.17 

Contributing Area (acres): 0.21 

Percent of Sub-Area (%): 3.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0266 

Q for Flow Path (cfs): 0.31 

Q Top (cfs): 5.19 



Q Bottom (cfs): 5.49 

Velocity Top (ft/s): 3.60 

Velocity Bottom (ft/s): 3.65 

Avg Velocity (ft/s): 3.63 

Wave Velocity (ft/s): 5.44 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 18 

------------------------------------------------------------------------ 

Flow Path Name: A18 

FLOW PATH TRAVEL TIME (min): 0.9828 

Flow Type: Street 

Length (ft): 299.1 

Top Elevation (ft): 684.27 

Bottom Elevation (ft): 678.29 

Contributing Area (acres): 1.02 

Percent of Sub-Area (%): 15.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.49 

Q Top (cfs): 5.49 

Q Bottom (cfs): 6.98 

Velocity Top (ft/s): 3.28 

Velocity Bottom (ft/s): 3.48 

Avg Velocity (ft/s): 3.38 

Wave Velocity (ft/s): 5.07 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 19 

------------------------------------------------------------------------ 



Flow Path Name: A19 

FLOW PATH TRAVEL TIME (min): 0.9314 

Flow Type: Street 

Length (ft): 298.46 

Top Elevation (ft): 680.55 

Bottom Elevation (ft): 674.58 

Contributing Area (acres): 0.89 

Percent of Sub-Area (%): 13.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.30 

Q Top (cfs): 6.98 

Q Bottom (cfs): 8.28 

Velocity Top (ft/s): 3.48 

Velocity Bottom (ft/s): 3.64 

Avg Velocity (ft/s): 3.56 

Wave Velocity (ft/s): 5.34 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 20 

------------------------------------------------------------------------ 

Flow Path Name: A20 

FLOW PATH TRAVEL TIME (min): 0.8078 

Flow Type: Street 

Length (ft): 268.75 

Top Elevation (ft): 678.86 

Bottom Elevation (ft): 673.48 

Contributing Area (acres): 0.77 

Percent of Sub-Area (%): 11.6 



Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.12 

Q Top (cfs): 8.28 

Q Bottom (cfs): 9.40 

Velocity Top (ft/s): 3.64 

Velocity Bottom (ft/s): 3.76 

Avg Velocity (ft/s): 3.70 

Wave Velocity (ft/s): 5.55 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 21 

------------------------------------------------------------------------ 

Flow Path Name: A21 

FLOW PATH TRAVEL TIME (min): 0.4719 

Flow Type: Street 

Length (ft): 180.96 

Top Elevation (ft): 683.38 

Bottom Elevation (ft): 678.37 

Contributing Area (acres): 0.2 

Percent of Sub-Area (%): 3.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0277 

Q for Flow Path (cfs): 0.29 

Q Top (cfs): 9.40 

Q Bottom (cfs): 9.69 

Velocity Top (ft/s): 4.24 

Velocity Bottom (ft/s): 4.28 



Avg Velocity (ft/s): 4.26 

Wave Velocity (ft/s): 6.39 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.37 

Project: Cruzan - Post-Development Hydrology 

Date: 7/28/2022 1:52:09 PM 

Engineer: AM 

Consultant: Ware Malcomb 

------------------------------------------------------------------------ 

           S U M M A R Y   O F    C O M P U T A T I O N S 

------------------------------------------------------------------------ 

Watershed Name: Post-Development Hydrology 

------------------------------------------------------------------------ 

Name                  Zone   Storm   Soil   Area (acres)        TC (min) 

------------------------------------------------------------------------ 

Post Development Hydr  CON3     50   5.00     6.7 /   7     17.097 / 17    

------------------------------------------------------------------------ 

  



------------------------------------------------------------------------ 

Watershed Name: Post-Development Hydrology 

------------------------------------------------------------------------ 

Sub-Area Name: Post Development Hydrology 

Tc: 17.097 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 17.097 min. = 17 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: Post Development Hydrology 

Total Area (ac): 6.65 

Flood Zone: 3 

Rainfall Zone: CON3 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 5.00 

Percent Impervious: 87 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 2.008 

C Total: 0.871 

Sum Q Segments (cfs): 11.63 

Q Total (cfs): 11.63 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 1,025.79 

Time of Concentration (min): 17.097 

------------------------------------------------------------------------ 



DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: A1 

FLOW PATH TRAVEL TIME (min): 1.8133 

Flow Type: Overland 

Length (ft): 108.8 

Top Elevation (ft): 686.66 

Bottom Elevation (ft): 683.38 

Contributing Area (acres): 0.1 

Percent of Sub-Area (%): 1.5 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0301 

Effective Slope: 0.0301 

Q for Flow Path (cfs): 0.17 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: A2 

FLOW PATH TRAVEL TIME (min): 1.1769 

Flow Type: Street 

Length (ft): 180.44 

Top Elevation (ft): 685 

Bottom Elevation (ft): 680.61 

Contributing Area (acres): 0.18 

Percent of Sub-Area (%): 2.7 

Street Width (ft): 32 



Curb Height (in): 6 

Map Slope: 0.0243 

Q for Flow Path (cfs): 0.31 

Q Top (cfs): 0.17 

Q Bottom (cfs): 0.49 

Velocity Top (ft/s): 1.48 

Velocity Bottom (ft/s): 1.92 

Avg Velocity (ft/s): 1.70 

Wave Velocity (ft/s): 2.56 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 3 

------------------------------------------------------------------------ 

Flow Path Name: A3 

FLOW PATH TRAVEL TIME (min): 1.2507 

Flow Type: Street 

Length (ft): 230.65 

Top Elevation (ft): 684 

Bottom Elevation (ft): 678.88 

Contributing Area (acres): 0.31 

Percent of Sub-Area (%): 4.7 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0222 

Q for Flow Path (cfs): 0.54 

Q Top (cfs): 0.49 

Q Bottom (cfs): 1.03 

Velocity Top (ft/s): 1.86 

Velocity Bottom (ft/s): 2.24 

Avg Velocity (ft/s): 2.05 



Wave Velocity (ft/s): 3.07 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 4 

------------------------------------------------------------------------ 

Flow Path Name: A4 

FLOW PATH TRAVEL TIME (min): 0.7144 

Flow Type: Street 

Length (ft): 151.8 

Top Elevation (ft): 681.92 

Bottom Elevation (ft): 678.35 

Contributing Area (acres): 0.16 

Percent of Sub-Area (%): 2.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0235 

Q for Flow Path (cfs): 0.28 

Q Top (cfs): 1.03 

Q Bottom (cfs): 1.31 

Velocity Top (ft/s): 2.29 

Velocity Bottom (ft/s): 2.43 

Avg Velocity (ft/s): 2.36 

Wave Velocity (ft/s): 3.54 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 5 

------------------------------------------------------------------------ 

Flow Path Name: A5 

FLOW PATH TRAVEL TIME (min): 0.6921 

Flow Type: Street 

Length (ft): 158.6 



Top Elevation (ft): 680 

Bottom Elevation (ft): 676.07 

Contributing Area (acres): 0.17 

Percent of Sub-Area (%): 2.6 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0248 

Q for Flow Path (cfs): 0.30 

Q Top (cfs): 1.31 

Q Bottom (cfs): 1.61 

Velocity Top (ft/s): 2.48 

Velocity Bottom (ft/s): 2.61 

Avg Velocity (ft/s): 2.55 

Wave Velocity (ft/s): 3.82 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 6 

------------------------------------------------------------------------ 

Flow Path Name: A6 

FLOW PATH TRAVEL TIME (min): 0.6340 

Flow Type: Street 

Length (ft): 147.01 

Top Elevation (ft): 677.36 

Bottom Elevation (ft): 674.02 

Contributing Area (acres): 0.15 

Percent of Sub-Area (%): 2.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0227 

Q for Flow Path (cfs): 0.26 



Q Top (cfs): 1.61 

Q Bottom (cfs): 1.87 

Velocity Top (ft/s): 2.53 

Velocity Bottom (ft/s): 2.63 

Avg Velocity (ft/s): 2.58 

Wave Velocity (ft/s): 3.86 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 7 

------------------------------------------------------------------------ 

Flow Path Name: A7 

FLOW PATH TRAVEL TIME (min): 0.3443 

Flow Type: Street 

Length (ft): 79.12 

Top Elevation (ft): 675.01 

Bottom Elevation (ft): 673.38 

Contributing Area (acres): 0.08 

Percent of Sub-Area (%): 1.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0206 

Q for Flow Path (cfs): 0.14 

Q Top (cfs): 1.87 

Q Bottom (cfs): 2.01 

Velocity Top (ft/s): 2.53 

Velocity Bottom (ft/s): 2.58 

Avg Velocity (ft/s): 2.55 

Wave Velocity (ft/s): 3.83 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 8 



------------------------------------------------------------------------ 

Flow Path Name: A8 

FLOW PATH TRAVEL TIME (min): 0.8370 

Flow Type: Street 

Length (ft): 131.46 

Top Elevation (ft): 674.37 

Bottom Elevation (ft): 673.48 

Contributing Area (acres): 0.31 

Percent of Sub-Area (%): 4.7 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0068 

Q for Flow Path (cfs): 0.54 

Q Top (cfs): 2.01 

Q Bottom (cfs): 2.55 

Velocity Top (ft/s): 1.69 

Velocity Bottom (ft/s): 1.80 

Avg Velocity (ft/s): 1.75 

Wave Velocity (ft/s): 2.62 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 9 

------------------------------------------------------------------------ 

Flow Path Name: A9 

FLOW PATH TRAVEL TIME (min): 0.2542 

Flow Type: Street 

Length (ft): 63.04 

Top Elevation (ft): 674.25 

Bottom Elevation (ft): 672.95 

Contributing Area (acres): 0.08 



Percent of Sub-Area (%): 1.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0206 

Q for Flow Path (cfs): 0.14 

Q Top (cfs): 2.55 

Q Bottom (cfs): 2.69 

Velocity Top (ft/s): 2.74 

Velocity Bottom (ft/s): 2.77 

Avg Velocity (ft/s): 2.76 

Wave Velocity (ft/s): 4.13 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 10 

------------------------------------------------------------------------ 

Flow Path Name: A10 

FLOW PATH TRAVEL TIME (min): 0.6516 

Flow Type: Street 

Length (ft): 167.8 

Top Elevation (ft): 674.19 

Bottom Elevation (ft): 670.59 

Contributing Area (acres): 0.21 

Percent of Sub-Area (%): 3.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0215 

Q for Flow Path (cfs): 0.37 

Q Top (cfs): 2.69 

Q Bottom (cfs): 3.06 

Velocity Top (ft/s): 2.82 



Velocity Bottom (ft/s): 2.91 

Avg Velocity (ft/s): 2.86 

Wave Velocity (ft/s): 4.29 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 11 

------------------------------------------------------------------------ 

Flow Path Name: A11 

FLOW PATH TRAVEL TIME (min): 0.6080 

Flow Type: Street 

Length (ft): 150.92 

Top Elevation (ft): 673.54 

Bottom Elevation (ft): 670.82 

Contributing Area (acres): 0.19 

Percent of Sub-Area (%): 2.9 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0180 

Q for Flow Path (cfs): 0.33 

Q Top (cfs): 3.06 

Q Bottom (cfs): 3.39 

Velocity Top (ft/s): 2.72 

Velocity Bottom (ft/s): 2.79 

Avg Velocity (ft/s): 2.76 

Wave Velocity (ft/s): 4.14 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 12 

------------------------------------------------------------------------ 

Flow Path Name: A12 

FLOW PATH TRAVEL TIME (min): 0.4977 



Flow Type: Street 

Length (ft): 125.66 

Top Elevation (ft): 673.56 

Bottom Elevation (ft): 671.32 

Contributing Area (acres): 0.13 

Percent of Sub-Area (%): 2.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0178 

Q for Flow Path (cfs): 0.23 

Q Top (cfs): 3.39 

Q Bottom (cfs): 3.62 

Velocity Top (ft/s): 2.78 

Velocity Bottom (ft/s): 2.83 

Avg Velocity (ft/s): 2.81 

Wave Velocity (ft/s): 4.21 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 13 

------------------------------------------------------------------------ 

Flow Path Name: A13 

FLOW PATH TRAVEL TIME (min): 0.5113 

Flow Type: Street 

Length (ft): 135.64 

Top Elevation (ft): 673.68 

Bottom Elevation (ft): 671.04 

Contributing Area (acres): 0.14 

Percent of Sub-Area (%): 2.1 

Street Width (ft): 32 

Curb Height (in): 6 



Map Slope: 0.0195 

Q for Flow Path (cfs): 0.24 

Q Top (cfs): 3.62 

Q Bottom (cfs): 3.87 

Velocity Top (ft/s): 2.92 

Velocity Bottom (ft/s): 2.97 

Avg Velocity (ft/s): 2.95 

Wave Velocity (ft/s): 4.42 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 14 

------------------------------------------------------------------------ 

Flow Path Name: A14 

FLOW PATH TRAVEL TIME (min): 1.0718 

Flow Type: Street 

Length (ft): 170.17 

Top Elevation (ft): 671.32 

Bottom Elevation (ft): 670.52 

Contributing Area (acres): 0.27 

Percent of Sub-Area (%): 4.1 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0047 

Q for Flow Path (cfs): 0.47 

Q Top (cfs): 3.87 

Q Bottom (cfs): 4.34 

Velocity Top (ft/s): 1.74 

Velocity Bottom (ft/s): 1.79 

Avg Velocity (ft/s): 1.76 

Wave Velocity (ft/s): 2.65 



------------------------------------------------------------------------ 

DATA FOR FLOW PATH 15 

------------------------------------------------------------------------ 

Flow Path Name: A15 

FLOW PATH TRAVEL TIME (min): 1.5885 

Flow Type: Street 

Length (ft): 349.35 

Top Elevation (ft): 673.97 

Bottom Elevation (ft): 670.52 

Contributing Area (acres): 0.69 

Percent of Sub-Area (%): 10.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0099 

Q for Flow Path (cfs): 1.21 

Q Top (cfs): 4.34 

Q Bottom (cfs): 5.55 

Velocity Top (ft/s): 2.37 

Velocity Bottom (ft/s): 2.52 

Avg Velocity (ft/s): 2.44 

Wave Velocity (ft/s): 3.67 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 16 

------------------------------------------------------------------------ 

Flow Path Name: A16 

FLOW PATH TRAVEL TIME (min): 0.8284 

Flow Type: Street 

Length (ft): 263.74 

Top Elevation (ft): 677.97 



Bottom Elevation (ft): 671.81 

Contributing Area (acres): 0.39 

Percent of Sub-Area (%): 5.9 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0234 

Q for Flow Path (cfs): 0.68 

Q Top (cfs): 5.55 

Q Bottom (cfs): 6.23 

Velocity Top (ft/s): 3.49 

Velocity Bottom (ft/s): 3.59 

Avg Velocity (ft/s): 3.54 

Wave Velocity (ft/s): 5.31 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 17 

------------------------------------------------------------------------ 

Flow Path Name: A17 

FLOW PATH TRAVEL TIME (min): 0.5718 

Flow Type: Street 

Length (ft): 195.42 

Top Elevation (ft): 678.37 

Bottom Elevation (ft): 673.17 

Contributing Area (acres): 0.21 

Percent of Sub-Area (%): 3.2 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0266 

Q for Flow Path (cfs): 0.37 

Q Top (cfs): 6.23 



Q Bottom (cfs): 6.59 

Velocity Top (ft/s): 3.77 

Velocity Bottom (ft/s): 3.83 

Avg Velocity (ft/s): 3.80 

Wave Velocity (ft/s): 5.70 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 18 

------------------------------------------------------------------------ 

Flow Path Name: A18 

FLOW PATH TRAVEL TIME (min): 0.9387 

Flow Type: Street 

Length (ft): 299.1 

Top Elevation (ft): 684.27 

Bottom Elevation (ft): 678.29 

Contributing Area (acres): 1.02 

Percent of Sub-Area (%): 15.3 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.78 

Q Top (cfs): 6.59 

Q Bottom (cfs): 8.38 

Velocity Top (ft/s): 3.43 

Velocity Bottom (ft/s): 3.65 

Avg Velocity (ft/s): 3.54 

Wave Velocity (ft/s): 5.31 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 19 

------------------------------------------------------------------------ 



Flow Path Name: A19 

FLOW PATH TRAVEL TIME (min): 0.8897 

Flow Type: Street 

Length (ft): 298.46 

Top Elevation (ft): 680.55 

Bottom Elevation (ft): 674.58 

Contributing Area (acres): 0.89 

Percent of Sub-Area (%): 13.4 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.56 

Q Top (cfs): 8.38 

Q Bottom (cfs): 9.94 

Velocity Top (ft/s): 3.65 

Velocity Bottom (ft/s): 3.81 

Avg Velocity (ft/s): 3.73 

Wave Velocity (ft/s): 5.59 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 20 

------------------------------------------------------------------------ 

Flow Path Name: A20 

FLOW PATH TRAVEL TIME (min): 0.7715 

Flow Type: Street 

Length (ft): 268.75 

Top Elevation (ft): 678.86 

Bottom Elevation (ft): 673.48 

Contributing Area (acres): 0.77 

Percent of Sub-Area (%): 11.6 



Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0200 

Q for Flow Path (cfs): 1.35 

Q Top (cfs): 9.94 

Q Bottom (cfs): 11.28 

Velocity Top (ft/s): 3.81 

Velocity Bottom (ft/s): 3.93 

Avg Velocity (ft/s): 3.87 

Wave Velocity (ft/s): 5.81 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 21 

------------------------------------------------------------------------ 

Flow Path Name: A21 

FLOW PATH TRAVEL TIME (min): 0.4507 

Flow Type: Street 

Length (ft): 180.96 

Top Elevation (ft): 683.38 

Bottom Elevation (ft): 678.37 

Contributing Area (acres): 0.2 

Percent of Sub-Area (%): 3.0 

Street Width (ft): 32 

Curb Height (in): 6 

Map Slope: 0.0277 

Q for Flow Path (cfs): 0.35 

Q Top (cfs): 11.28 

Q Bottom (cfs): 11.63 

Velocity Top (ft/s): 4.44 

Velocity Bottom (ft/s): 4.48 



Avg Velocity (ft/s): 4.46 

Wave Velocity (ft/s): 6.69 




