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CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW.  

 

BMPNUMBER: PC204 

 

DATE VERIFIED:  April 21, 2016 

 

QUALITY ASSURANCE TECHNICIAN:       Charles E. Lovett II 

                                                                                   

 

LOCATION: WILLIAMSBURG, VIRGINIA 
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Ptinted on 06252012 By JCC STORM WATER

soil 064 ?rffl8ti
fh.r. b no gilrtor'l t$. (S.cbn EE.t-EOe of ill. Codo ot Vlrekrt ) pcwuc 6r

t€€rdng fiE lnstrumsnt slnc€ tha @nvrl.anca h€rgunder |3 .nad€ subigct to e?flt u,t*dl
hryc a valuo wlfcfi le greder lhan ttp valuc ot tho prop.ny hgr€b,y drnvoyod 8nd tha
|'nowrl ot conaberadon pald andlor cr€dit€d to th6 grar or.

AEEE

, THIS DEEO, macl'E s ot thls -&4. aq ot Decemblr, f Sg3, by anct ansre
ItrAr|HlI ASSOC|ATES UratrED pTmeRsrp. a vlrgtnb tinrired psrrn€fitttp
(herelnafter ref€rr€d to as 't t/arhl['). grantor tor purpos€s ot indBxing. and TllB SERfnC€
OORP,, a Kansas corporatlon (.TMB), grar*ee for purpos€s ot indoring, whose add.eia
ls 5'2Ol Johngon Drivs, Misslon. Kan8s 66205.

WHEREAS, Warh fl€d a pethlon tor rstiet undcr Chapter ll ot lh. 8lr*ruptsy
Cocb. ll U.S.C. 5 t1ol, gl s€q., in lhs United Statrs BankrupAcy Court lor the E strm
OlstTEn ot Virginla" N€wport News Olvislon {th€,,Bankruptcy Cqlrt.}. B8n&ruptcy Cass No.
A3-41349T (lhe "Benkruptcy Cas6,); and

WHEREAS, on or about oc{ob€r 28, 1993, Warhi flt€d a Mofon to sell Feal
P,'oFerty Free and Clsar (th€ 'Motion to S€fl'). its s 835 acres ot uncta!.€lqp€cl r€al
pmPetty locat€d in James City County. Virginia (th€ "Propart/), which PrEparty ig
horeinaft€r mor€ tully cl€acrlbod, to Th€ Mission Bank, a Kansas banldng c-orporato{t
('Miegion). or iis d€sign€€: and

WHEFIEAS, TMB iE tho designo€ of Mb6ion for purpos63 ot tha Modgn to Se[; and

WHEREAS. the Property was madi subl€ct to, lntrr ell$ th€ follovvlng lisn! End
ancumbfanclat:

(A) Th€ lien ot {1et asrtaln desd ot trusi h lavor ot Mbrlon, cLt d
May 30. 1991 (me',First Oe€d ot Trusf), r6cordad h the ct.rk'r otfica of
rhe Clrcuit Cgu.t of th€ City ol Williamsburg ar}d County ot Jameo City.
Vfgttda (th! "Clerk's Otficd) h Ds€d Book 51 8 at pago 81 , s€cinln€
r€palment ot a certain Fromlssory note dated May 9r . 1e91 . in fhr original
principal amount ot 88.8(xr,(xx) (rh€ ',First Nor€g;

(B) The fien of that cErtaln d€€d ot truet In tavor ot Vtsglnb
IntomationEl Finance arld D€v€topmsnr Inc. ('\/tFg,), datoct May 30, 1991
(th€ 'Second De€d of Tru6il'). recordsd in tho Clerk's Offlce in D6ed Book

. 518 at page 115, 3€curing aepaymont of a certain promissory note dated
May 30, 1S91, in lh€ origlnal principat amount ol $t,OOO.OOO;

/-f

RET TO- WILLCOX & SAVAGE, ISOO NATIONSBANK CENTER. NORFOI-K, VI, Z3'SOr I/28Tg4



Ptinle.t on 0625201 2 By JCC STORM WATER

(cl rhe ti€n of thar c€ngin d€ed ot rrus, ,. ,#3[ t*8*#*97
May SO. l99l (the'Thlrd O€€d of Truaf,), record€d in rh€ Cterk's Oftic€ h
O€€d Book 518 at page l3g, s€cudng r€paym€nt of a c€rtain promissoe/
note dated May 30. 1991. an the original principat amount of $3.2OO,fiXt;

(D) Th6 lrsn of thar eenain d€Bd of trusr in tavor ot Mtssion, dat€d
lray 30. 1SS1 (th6 "Fourth D€ad ot Trusf), recordsd tn th€ Ct€rk's Ofllae h
D€€d Aook 518 st pagl€ 1?3, securing r€paymant ot a c€nain prombsoly
note datod itay 30, 1g!r'1, in tho orlginat principd smount ot $3,8OO,qXt;
and

(E) A lisn, pursuarit to Virginla taw, gecuring repaytngnt of tho red
proPsrty tax€s ass€ssed by th6 County ot Jame3 City, ynginla Chs 'Tax
U€n'); and

WHEFEASI, prjrauant to lh€ t€rms of the Motion to S€tl. Warhill ivas to a€ll th€
Prop€rty to Mission or ib d€signee frse and cl6ar ot all li€ns, sncumbranc€s anct/or
Int€r€3ts including the S€cord D€ed of Trust, but not tre€ and ctear ot ths tisns ovid€ncod
by lh€ Flrst De6cl ot Trust, Thlrd D€ed ol Trust. Founh O66d ot Trust and arry and atl lt€n3
and ancumbrances aL/Pfado/. ln p orry to ths Firsl Deed ot Trugl; and

WHEFEAS, a h6arir€ on th6 Motion to Sell was h€td betore the Eankruptcy Court
on Dec€mb€r 28. l99it, and at auch h€aring ths Eankruptcy Court approved ths salt
contemplat€d by the Motion to ssll: and

WHEFEAS, tho Mollon to S€[ is part ot a global sel|l€m€nt Involving, Inter g!!A,
Wafiill, Misslon, VIFD and th€ Estate ot Michaal J. Fto€rshairn. as s€t frorth In that c€rtain
Itodon to Approvo Compromt3e and Se$tement, titsd by Warh t on Octobsr 2S. 1993,
whbh 3€,ttlsment rvrs rpprov€d b,y the Bankruptcy ccrurt at a h€arlng hokt on ooc€mber
28, 1993; and

WHEREAS, pursuar to th6 t€rms of lho Motion to SEll, and a9 psrtial con€ftterefon
,or fic transt€r ol ihe F op€rty, Mission sha cr€dit 

'7.ASO,O@.OO 
to th! indebtednesg

.vldenc€d by th€ Fir{ Noia.

WITNESSETH:
That ior and in consld€ratlon of th6 sum of $7,25O,O@.0O to be creclited to flr€

lndsbi€chs$ onidsncgd by the Fl|gt NotB, rEpayment ot which is B€cirr€d by tho li€n ot
flg Fltst D€ed ot Trust, and for other good and vatuabls conslderafion, the rs6€l$ d
whHr b harelo,y ecfutowlodg€d, Warhill do€B h6r6by grant. bargaln, sgl rfft con\rry. urldl
.padd rsrartrt, unto TMB the lotlowlng d€caib€d propsrty, to-w :

8aa BrtI A altaatrod hdrb rvhlc.| lr Inoorporatecl hdrsln by lhir r€ler.nca,

z-g

)
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Prlnted On O6,Q52O1? By JCC STORM WATER

scc'i 664 //ir18g

TO I{AVE AND TO HOLD lhe $orr-dsccrlbGd tup€fiy. u,lttr .ll ar|d fi$ffr rh.
fifila F lvlb€c., rppu.lenanc.c and knmuniriee b€tonglng or h rrry mannr pcrtanhg
to aakt abow-dlscrlb€d Prope4y, unto TMB and ita succ€aaoaa anc, e'3lgru tor€v€r.

_ rllt @rnrayanoE b Exprs€sly meda subj€ct to th6 fionr ovidencsd by fha Ftrst
Oe€cl ot TruBt, Thlrcl Deed d Trugt, Founfr OseO bt trust, and arry anct a! €nc{irbrancas,
rlghtr, .6so|' at1oflt, cov€nanl5, conditftrna, oasements, rostrbtkJna and statuiory ll6na, ll
atry, havlng ptlorily ov€r lh. Flrst Oesd ot Trust ar thsy may lew'u y aff€ct the Prop€rty,|nd lo no oth€f llena. cncumbrancoa. .lghta, raservattong covananl3. conatitktru,
aaaomg'rt3, re3tricdont of statutory li€nE

Conveyance ot lho Prop€rty h€rsundgr is an sb3olute convsyancg end ts maa|.
tJol ior purposss d additional securlty but rather in conaidera €n ot th€ abov€d€gcrib€d
atodit agalngt lhe Indsbt€dn€ss secur€d by the First Ds€d of Trust.

Such convsyance 16 E!4 intBnded to caus€ any m€rgrr of any of the llens ot
3e€urliy ir €rests creatod in ta\,or ot Mlsslon undor tho Flrst Do€d ot Tru3t, th€ ThFd Dasd
ot Trusl anct/or lht Fdrrth D€€d of Trust wlth or lnto the lee elmpto titt6 to thc Prop€rfy,
notlrvithslanctlng tl|6 tact that TMB is a wholly-owncd subsiJiary ot Miston.

WITNESS Urs folloryfng slgnalur€ a3 ol the day and y€ar flr3t hsr€lnabovg wdttan.

WANNII-I- ASSOCIAT€g TJMITED PAFIrNENSH|P

ByI PARK CENTRAL PI.AZA DEVELOPMENT CONPOFAI|ON,
ta gon€ral Pariner

8y:'
Namo:
Thlr:

s-t

I
!

i

I



on o625ao12 JCC STORM WATER

STATEo/F lfL4<d r, I

COuNTY Or IAt*sa*,
day ol December, 1993, beior€ mB app€ared

to ms p€raonally known, rvho b€ing duly sworn, di(i say that
OI PAHK CENTf,AL P'.AZA DE/ELOPMENT

corporation, and that sald corpordlon ls a

penn€.8hlp, ancl ssicl
UMITED PARTNEFS}IIP, a Virglnla l|mned

ecknowlodgEd €xecutlon of tha lbr€golng
rrauuna to bg ths tr€e act and daed ot said corporatiof! In lt8 capaatty ar G€neretP.'f|€f o' WAFTIILL A,SSCIC|ATEa UMrEo PARTIvER{iHIP.

-. lN WIINESS WHEFEOF. I hev. hereunto subeortbsd rny ne,ra !|lct dlbaad trry
o'trdrl roal the day and yaar last abgra writt€n.

My @mmission Elpir€s:

rhitt Fgtrrecifra

5

ACKNOWLEOCIMENT scrF 664 la$189

) ss.
I

4^g



tlt6t cert.I.n tract of llnd situatg' ln Ja[pr Clty Counttr,vlrgtoia, Lnewn 6. *rrarhtll", containlt|g 835.-B lcrcir!|orc or l.rr, bqt aold ln grort and no! by the 5sr9, all.B :tlgr.l| fll Elqt of Eurw+ c,on8l8tL.g of tbr€€ !hB€t.ant.ttJ'ed, 'BOUHDARY SURvEy OF wlREttJL,rRACf, JI$ES Crlrfcouua?, BERt(gLEy DISTn!CT. VlncrNIA". dlted uay !3, t99t.tn.de by_RLcknond EngineerLng, Inc., a copy g? whtch Laf€cofcled ln th€ Cl€rk.! Offlce of tha Cirqult court ofthe-County of ,Jam€a City, Vlrgtnia. in plat Book 54, pcae
44-46, lnqluded wlthltLh€ pioperty here conveyed iC alleg thEt cortaLn aubdrvtdod piopeity ag ehorri on plat
.ntslLl€d, "WARHItJL, SEC?rON O E,-SUBDTVTSION pLA.!, JAfig8CITy COU$Ty, VIRGINIA", made by nlck&ond Engln€€rtng,Irc., d6L€d Augu.t 31. t982, t€cor:d€d tn the Cl€rhi.Offlce lor th€ CLrcult Court of th€ City of latlltrnrburgarrd County of Jlrn€s Clty in plat Book 53; pager 52 and53.

I,ESS AND EXCEpT that cert.ln poEtion of prqperty
d€acrlbed under certlfl,cate of- tak€ recoided bt
lnqtEumenta Eecord€d in th€ aforssald Clerk'! Off,tco t-
Deed Book 605, page 3??t tn D€od Book 549, I'69€ ZtA, De€dBook 6O8, page {O2; De€d Book 6t9, paqe 685.-

EXI|IETT A

TO
DEED

(L€gcl D..crlptlon of ProFrty l

eag; 664 r&rlf}0

lDoBo:an x

tri,. . r' ..i. "i 
rrrirrFtifi n !|nr ccrrrt ol Jdnai cltt l0 $fl

| ,,t*,, ..,r1:rrr?C.trclurz\;rdtrtlC.irqd
i lo.'.er- 

-Ylt--tsJ&'L . r::l.rni::':lriiJi:.3e'ltotcacnl
n-e:lt r'::,,.;:::d!tS.rt-33't!(t:;tt(blolt''c.0'L

: ,'l l;,i(

k;'!:.t??:f .,'

5-{
Ir UaL\tlvltt\lll|tlr!. E

fitg;r,. .'J-J34-s")



' 'lJ r,' ,'fr,Ilrlf-lulllll lll ll 'ldlr!6d o, o 6t2s/2o12 By Jcc sroRM 
'ATER

,.r|ll!Il ull.ll]lt , .

s.:'{ 435 ru?07

TIIIS ICFEEIGIII, !,t!de thl.5 23Ed d.y
19a9. b€irreen \rtFGrNIA DrtEFlSfl(l{Ar, EII{AI@ A!,tD

tNc.. I VlrgillLa cortorrtLqt, helslnrftat called'owncr." attd

ELEczErrc .ero For/ER @lPAlL, . Vlrginl,a cortErationr harsliafter
ico.Itl|nyd,

tIITHESSEtHt
that, loE the erer €f
10.00 ,, tnE r€c€ii't rrtr6rlof ls hsrrtty Ecknairl6dEldt

traretry girants untg cqtpan:.. ita EuccessorS |td caPl'gn5, t}|dP€tPetr:al rsl-
right, privi]'ege ald .aaerent of aights ol r.EV to iJtFEoir€, qErat€ atd

r roadday o\rer, utrpn and acrgg3 th6 landg ot Odner gltult€d lJr tb

ol J.ttrr ctcy, Vlrgilta. aa 3lr€rrt €ft.+{et jFr. C a o, lEreto rttactrsd

rEda a part of thLt a!:re€.tErte, fotr L$gne5s to rtd eqr.!! fEq$ ce!'tain

ciJrled or to b. F.r!ch!!ed b'y Cqtany, the aPPtc|drEtE locattgr o!
'ifght of tray beiJ|q atps.n on srLd plat anf beit|E de8cribd r,a lolLffit

ParcE-l--c

E€girrdng.t a poltrt i'l tlte P'rEF.rty flne
dtvidLng Ohrner'B FGotFrty ard ploPerty to be
Eulchaeed bV vtrginfa Electgic .tld Pd,€r cqttEnyt
thence s. 54. 53i OO' $r, 50.00 f,e€t alonE aald
proEriv ttre to a FEint irtr thE nofttEattcrly
IE|lrldsF/ 1!r. of. . aerta&r exLstiDg 2o0-f@t right of
uav o! ibtrcanvr the$ce N. 34' o7r 00" w. 2187.07 feat
afing said- riltt of rEy ll,ne to ! Pointt tt|ence N.-
35" 53' O0' E. 50.OO feet to. Foi$tt t}€nc. S. 3{'
O?r OO" E. 218?.07 feet to t$€ Fptnt ol b.ginnlng-

Parcel D

SegbtdJrg at . Flnt ijr the eenterulre of r
ploF€ed So-fot sccesg !o:rd €aseltEnt r r.hlch Foint tg
it, 3s" s:' oo" E. 25.00 feet frcm a Point in tho
nortlErly lina of .n erdBtiJrg Zoo-foot right ol iray
of CanE,arrfrr tlrerrce nortlreast!,rardly beijrg a cril1rc to
t&€ rl-ltt, ltavlng . radius ol 76.26 le€t. an alq
diEtance of loo.lo feet ta a Foltltt tlr€srcs N' 41' 051
34' E. 1?5,f9 fe€t to. fEiJ|t, thetrc€ tpJthe.agFqrgly
beiJq a c1rE1'e to t$e right tBvitq a radlr,s o! 84t.32
€ect, afl arc tlj.8tlrce of 399.15 feet to r Fgitrt,
tb.nc. N. 58. Olt l0' E. 1a1.62 f€€t to a Foirtt
th.rr !Ethc!.bE!il1y tEittE ! crrrt . to tlr. rlght -lr.nin{t . rrAiur of 1321-ll !..t, .rl sE dltt.|rc o!

Returned to Gordon Ahrstract- & F)scro\^r Cg,, p, O. Bo}? 885, Ha],'es. Va.
23O72-OAa5 6./2,/49

tu

IE}I

It



tutnted on 0685201" By JCC STORM WATER

Bt:r 4il5 ilit208

llt.:l l.3t to . FlJrt, tjrcncr N. 74o 2lt 14* E,
331.25 tsr:t to a FolJ|tr tjlence nortjrcaetataldly btng
. a.Er,€ to th€ lclt t|lvllrg a r.dlu! of 1?94.81 feet,
atr are dl'rtarcc of '131.3? f€€t to a FoLnt; tihelrce N,
60. 3?t 36n E. 181.79 feet to a pointr tbence
northeaelrra,rdly betlE a curve to the left havirg a
radLus of, 6455.36 fe€t. aJr arc Clilstar|cc of 179.99
fact tg a Foirrtt ttrence N. 62" 13' 19" E- 16'1.71 f€ct
tc| e p.|Lngt tlrence rl()ltlnir€sterly beltlg a culve to t.l|e
left ilaving a radius of 114.03 feet, an alc dl.st rlce
of 164.3t feet to a point tJEnco north.Estt'rardly
being a curve to the right havitlg a radlus of 28€,11
feet. an .Ec distance af ?6.12 feet to a lDintt
tlence N. vl. 232.99 fe€t t.o a point in rfie
Eoqtherly l1no of State Ul,gttray Route tlo. 614
(ccntelville Road) ' rdtlich Foint 13 r.Iestwarally 842
feet. mcre oE l€46, alonE Fstd r€ad lin€ f4ctn its
lrrtersectLon aiittt ttte centeruJre of, the east bound
Iane of State Higlrway Route No. 60,
The Farties hereto hereLt, agEree tha! u.5e of tlre Ferlefaral lEtF

I

i

ri'Jl.leqe Etfd €ag€rEr|t of right gf, vJay stELl not' be

srrclr easstFnt bV OdFatly for ttte lrirrtDses aforesa,:Ld.

CqrE'a'rli BlraJ.f be tiablc for all d{fiagca to roaA cau,Eed by the

etaerqi3€ of t:lght of turgress and egiress, antl CqrPany ehall nake necie35ar?

to th€ road t,hen such daJt€ge results frdn Ccrlparyr s u€e of tlt€ !oqd..

Oqrners cEvehant that tlrel| are aeieed of ard. trave the rigfit to
rights ard Frlvllege.f that Cqrqarry
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BsoF 435 ra;r'e0g
SfnAE OF tttqt eic' ,DC *a u-, L

, lbarlt r
&/f "-, oP 'L.r'it') *'lt"A-

t, 4bre. B.&,tdL' , . tlotaFt' Publld in r|aa for th.
Ctttf aforesald,

..tFrc nars t! .igrEd ta the faEgoiJtg !,.rltlrq datrat

ErE 43.d dtf ol m$q , L93L, ac Trcsiduct
, lcl(lwl,edged the $EE b€!or6 E

€er5€*-Jorn.|ld"
St tG-ot vfrgilrG at l.a!g€, r.rtroie cqrrnisslosr .sqrirrrt dr ths ,-PS day

ot /nuu z.- , Lg?!-, & heretry ce<trfy tlr.€ h)ittta+ i -Qt,aras

fn trt .1?+ |(pr,esrl.d trrr! 4d{d4t of JgA+,
re-L.

of

Vl8oltfllr Cl*t ol lillr..rDsr8 r|tal Oourtt ot
J.o.a Clty. l,o ttt !:

!n tha Ol.fL', ofltc. o! tili. Cltoutr court.f th.
"'" :Ei;*":" ,iH ."i:E: il\1frh 

".----tr. Fr...n!.c rrtB.q.lt!trort. .tln r.a.|{d
.,nrtrt.a !o ?.Go.d nr-St:<L'or.,i.r.

f..t.: tt.lo.o t. t..6. CL..l 4ut-42u,o<@-
r.'Err Cr.rh

tta"rtorcl|
rr.o€-f.cJL{"?



James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review
Tracking Form

Project Name:
County Plan No.:

(:"2 &
n Other:

Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review
nYes oNo

c Assign County BMP ID Code #:
/ Preliminary Input/Log into Division's "As-Built Tracking Log"
n Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)

.;{ Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
SActive Project File Review (correspondence, H&H, design computations, etc.).
/y{Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.).
tSd-lnspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
'y' ere-tnspection Drawing Review of Approved Plan (aurSYJ,o*^pt, tg.li# Inspection).'fi rinat In'spection (Fl).pirformed Dat , '- 9J1/AZ/h gecord Drawing inol Review Date:
'91-Construction Certification (CC) Review Date:
a Actions:

D zNo comments.
gAtomments, Letter Forwarded, Date:
e/-Record Drawing (RD)
n Construction Certification (CC)

,/ Construction-Related (CR)

g i/.j ' '7

c Site Issues (SI)
n Other ;

a Second Submission:

76,,1 il5 frt,u"/,,::/ /s ) u/,t ( ( 5c 4 o*A
Stormwater Management Facility:
BMPPhase#: tr I trII
,y' Information Package Received.
'D Comoleteness Check:'qzRecord 

Drawing
4 Constructio n Certification/ ) ^^,^^ -,,, , / *eotcc standard Forms

fV(<<r &r)lnsp/MaintAgreemento BMP Maintenance Plan
# /Datei
Location:

after Feb'1"' 200lOnly)

t/
4/-Reinspection ( if necessa ry) :

"t,t -fl- Acceptable roi Swt',t purposes (Ro/CClCR/OtnEr[ Ok to p.oceed with bond release.
f- -.-^r^l^ sc..-^+., D^-..^^* E^--l /ArtflJ',"t€emlaletej5lrrel}c.Rerlrtest-Eornj1-
"/*Check/Clean active file of any remaining material and finish "As-Built" file.

F Add to County BMP Inventory/Inspection schedule (Phase I, II or III),
-D_ 

. Copy Final Inspection Report into County BMP Inspection Program file.

C.i,lObtain Digital Photographs of BMP and save into County BMP In-ventory.
'7*-Request mylar/reproducible from As-Built plan preparer. i :"i . 't
z'( Complete "As-built Tracking Log".

flLast check of BMP Access Database (County BMP Inventory).
j

f- Add BMP to Municipal BMP list (if a County-owned facility)
- \dd Bl4F te PRtrDE BMP ratir-s datahas.

Plan Reviewer:

* lvileryunl

*xx See separate checklist, if



James City County, Virginia
Environmental Division

Stormwater Managem€nt / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents
Record Drawing and Constmc{ion Certilication tr'orms

Section I - Site lnfonnation
Section 2 - Constnrction Information
Section 3 - Owner / Designer / Contactor Information
Section 4 - hofessional Cprtifi sations
Section 5 - Certification Requirements and Instructions

Record Drawing Checklist
L Methods and hesentation (Required for All Facilities) 6
fI. Minimum Standards GequireO forAll Facilities) 6
m. GroupA-WeiPonds . '8
fV. Grorrp B - Wetlarids 9
V. Group C - Infiltration Practiees l0
\II. Group D - Filtering Systems I I
VI. Grorrp E - Op€n Channel Systerns : 12
Vm. Group F.F"xt'ended DryDetention 13
DC Group G. Open Spaces 14
X. Storm Drainage Systems (Associated with BMP;s Only) 15
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James City County, Virginia
Environmental Division

Stormwater Management / BMP F'acilities 
'

Record Drawing and Construction Certification Forms

(Non: fn accordsncewith the requirentents of the Chesapeake Bay Presenation Ordinancg, Cllqrter
23, Section 23-10(4), BMP'y shdl be ilesigned and constracted in acsordancewiththe manaal enfiIled
James City Corynty Guidclin*for Design and Constuetion of Snrmwster Management BMP's.
Erosion and sediment control poliqt and approved plans generally require that at the completion of the
poject and prior to release of sardy, M "ashuilt" plan prelmred hy a rcgistered.Professional
Engineer or Cerfrfred Land Sumqtor must be povidedlor the drainage systernfor the project,
including eny Best Management Practice @MP) faciliti.a. In addition,tor BMPfacilitJes invotving
the consttuction of an impounding stTuctare or dam embanhnent, certificatign is required by a
Professional Engineer who has inspected the sfiucturc during its construction. Cunently there are
.over 20 waur qualitlt gpe BMP's accepted fut the County. )

Secdoi 1 - Slte Informadon:

hojectName:
Stnctre8MPName:
hoject Location: '

Blvf Location:
CountyPlanNo.:

ProjectType: OResidential
O Comercial
0 Institutional
OPublic
EOfher

Tax Mapr?arcel No.:
BMP ID Code (ifknown):
Zoning District:
LandUse:
Site Area (sf or acres):

O Business
OOffice
O Industial
ORoadwry

Nearest Visible Landmark to SWIvIIBMP Facilitv:

NearestVertical Ground Coutrol ( ifknown ):
O JCC Geodetic Ground Control tr USGS OTernporary OA$itrary OOther
Station Number or Name:
Datum or Reference Blevation:
Control Description:
Control Locatioa from Subject Facility:
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section 2 - stormwater Management / BMP Facilitv construction Information:

Prreconstnrction Meeting Ireld for constructiou of swIvI/BMp- Facility: OYes ONo Unknown
.dpprox. Constnrction Start Date for SWIvI/BMP Facility:
Facility Monitored by County Representative during EYes g
Name of Site'Work Contractor lVho Consdusted Facility:
Name ofProfessional Firm Who Routinely Constuction:
Date of Completion for SWlvl/BMP Facility:
Date of Record Drawing/Constuation Certification Subnnitbl:

(Note: Record Drndng and Construaion Cenifieaions are requiredwithin thirty (30) day$ of the
comliletion of Stormwater Management and/or BMPfucitity constraction Record Druwings and
Constraction C*tincaions must be reviewed and apjroved by the Janes Cfiy Coanty Etwtronmennt

wisign prnr to ftnal inspeclion, sccE tance and bond or surety release )

Section 3 - Owner / Designer / Conhactor Ingormatio&i

At'eES

OwuerlDevelgper: (Note: Site Owter or Applicant responsible fo'r developmqt ofrte project)

MailingAddress:

Brrsiness Phone:
Contact Person:

Design Pro'fessional: ( Note: Professional Engineer or Certifiecl Lancl Survqtor rcspottsiblefor the design and
preparation ofplans and specificationsfor the Stormwater Managenat / BMPfactlity. )
FirmName:
MailingAddress:

Business Phone:
Fax:

Title:
Plan Preparer:

PlanName:

4E lt
BMP Contactor: (Note: site work &ntrabtor directly responsiblefor constnrction of the stormwatq

Managenmt / B MP facility )
Name:
MailingAddress:

Business Phone:
Fax: / 9a

Site Foreinan/Superviso'r:
Specialty Subcontractors & Purpose (forBMP Constnction O.nly):

7
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Certifying Professionals: ( Note: A Registaed Profassional Engineer or Crtifed Land Surtelnr is responsibtefor
prqamtion of a Record Drawing sometim* refened to as an As-Built plan,for the
drainage systemfor the project includihg any Slormwster Managenant/BMP Facilities-

.-

Rbcord Drawing and Coistrugtion Certifieations &Jr StoEmwater Maneeement/BMP Fa4lides

FirmName:
Mailing

Business
Fax:

Gepe. v/: Aarcrr6t-

SignaAre:
Datei

Name:
Title:

I hereby cedify to the best of my lnowledge
. and befief that this record drawing represents the actual
condition of the Stormwater Managernent / BMP
facitty. Thc facility appears to coaform with the
provisions of the approved designplan, specifications
and stormwater managenrent plar, except as specifically
noted.

I hereby certify to.the be"st ofmy lnowledge
and belief that this Stormwater Managemmt/BlvIP
facility was monitored and constucted in
accordance with the provisions of the approved
desigpr plaq specifications and stormwater
managem€nt plan, except as specifically
noted.

p- -4

2
GENEW.EATCEER

Lic, No. 013067

lr^ .S

VirCinia Regfutered
Professional Engineer

g{iif"""?;. $iragu

"it q--
e 

cENBITtv[rcrrER
. Llc. No. 01306?ft.tu7r^ 

^{,q

( Seal )

Virginia R egistered ftofessional Engineer
or Certified Land Surveyor

oa^ as
o*$.o*u" o*$* "h;m-$$*o*iit*6bu

Record Drewing Cerfi llcation Construction Cerfi fi csfion
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Sectionj - Rgcofd Drawing and 9onstruction Certilication Rqquireme,nts,end,Instructions:

O PreC.onstuction Meeting - Providcs an opportunit-y to rwicw SWM / BMP frcility constructionL
maintenance and operation plans and address any guestious regarding construction and/or
moaitoring oftte structure. The desip engineer, certi$ingprofessionals (if'difrCr€nt),
Ovmer/Appticam! Contractor and County representative(s) are encouraged to atnend ttle
preconstuction meeting. Advanced notice to the Environnrcntal Divisiol is requcsbd, Usually,
&is requhemeni can be met simultaneously with Erosion and Sedimeirt Contnol preconstmction
mectings held for fte project.

O A tully complete d SflORMVATER bL/4NAGEMENT / BMP FACILITIES, RECORL
DRAWING and CONSTRACTION CEkTIFICATTON FOkM arid RECORD'DR/IWING
CHECKUST. All applicable sections shall be corryleted in their entirety and cprtification
statemeNrb signed and sealed by the registered professional responsible for individual rccord
drawing and/or constuction cenitrcation.

O; The Record Drawing shall be prepared by a Registered Professioual Eng.ineer or C€rdfied Lanrl

O Constuc'tion Certification. Constmction of Stormwater lvlanagemcnt / BMP facilities which
contain impounfuents, embankmeirts and related eugineered appurtenances inclUding urbgfade
preparation, corrpacted soils, stuctur:al fills, liners, geosynthetics, filterg seepage coltrols,
cutoffs, toe drains" hydraulic flow control stmctur€s, etc. shall be visua[y obseqved nnd monitored
by a Registered Professional Engineer or his/her authorized represe,ntative. The Engineer mrst
certiry that the struchtre, embankment and associated appurtenanccs wcre built in accordance with
the appmved design plan, specifications and stormwater rnsmgenent plan and standard agcepted
oonstnrction practice.and shall submit a written certification and/or drawin-gs to the Envircinmental
Division as rcquired. Soil and compaction test reporb, corclete test r€ports, inspection rqlorts,

. Iogs and other required constnrction material or installatioa documcntation may be required by tbe
Environmcntal Division to substantiate the certification, if qpecifically rcquested. The Engipeer
shall have the au&ority and resporsibility to make miuor.changcs to tte approved plan, in
coordination wiih &e assigned Cormty inspcctor, in order to conqpensate fsl nnsafs or rmusual
conditions encountcred dtrring constnrctioa such as those relatedio bedroc! soils, groundvrater,
topography, etc. as long as changes do not adversely affect the integrity of ihe stuchrds). Major
chang;es Eo the approved design plan'or stmcture must be reviewed and approved by thc original
desipprcfessional and the James City Cormty EnvironsrentalDivision.

tr Record Drawingaad Construction Certifications are required within thtrty (30) deys of&e
corryletionofStormwaterManagement/BMPfacilityoonstruction. Submittalsmustbereviewed

and bond/suret;r release.

DuaI Purpose Facilities - Complaion of constnrction also ihcludes an interim stage for
StonnwaterManagemeut/ BMP facihties which serve dualpurpose as temporary'sedimentbasins
during constuction and aspeunanent stormwater managemeNrt/BMP facilities following
constnrction, once development and stabilization are substantially complete. For these dual

' purpose facilities, construction certification is required onie the teryorary sediment basin phase
of constnrction is complete. Final rccord drawiug and constnrction certification of additional
pemranent components is required once permanent facility constnrction is corrylete.

Interim Construction Certificat oz is required for those dual purpose entbanh€nt-t1pe facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
begin frrnctioa as a permaneDt SWM / BMP structure for a period generally r*giog from six (O
to eighrcen (18) months or more from issuance of a Land Dishrrbance pernit for construction
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Interim.or final record drawing and constnrction cedificatiors are not reguired for temporary
sediment basins which are desiped and colstucted inaccordance qdft surrcnt.'nini'nrrrrl
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
'Conbol Handbook (VESCII); haie a temporary,service life of less than eighteen (18) months; snd
will be remov. ed completely once associald distubed areas are stabilized, unless a distinct hazard
to the public's health, safety and .welfare is determined by tbc Environrnental Division due to'thc
.sizc or presence ofthe structure or due to cvideirce ofirnproper constnrction.

(*Note: Dam Height as refereaced above is generally defined as the vbrtical distance from the
natural bed of the sheam ol waterway at the doumsteam toe of the emtanlment to the top of tbe
embankmcnt sftucture in accordance with 4VAC50-20-30, Vlrginia Impoundurent Structure
Regulations and the Virginia Dan Safety Program.)

Record Drawings shall provide, at a rninirnu?rl all inforrration as shown within these

rcquirements and the attached RECORD DRAWING CffiCKLIST spccific to the tlpe of
SWM/BMP facility being constructed. Other additional record data may be formally requested by
'the James City Coudty Environme,ntal Division (Note: Refer to the artent edition of.the James
City Cwnty Gaidelinafor Design and Constructioi ofistornwater ManagantmtBMP's manual

fir a complete list of acceptdble BMP's- Canently there are over 20 acceptable water .quality
type BMP's accepted bythe @unty)

Recofd Draivings shall consist of blue/black line prints and a rqrroducibte (-mylar, sepia, diazo,
etc.) set of the approved stomwat€r management plan including applicable plan views, profiles,
sectionsn detiils, maintenance plans, etc. as related to tte subject SWM / Bf@ facility. The set
shau indicate 'cRECORD DRAWING " in largc tcxt in thc lower right hand corner of each shcet'
wi& record elevations, dimcnsioins and data drawn in a clearly annotated format aad/orboxed
beside desip. values. Approved desrp plan vilucs, dimensions and data shall not be removed or
emsed; Drawing sheet rcvision bloclcs shall be modified as reguired to indicate record drawing
status. Elevations to the nearest 0.1'. are sufficiently accurate except where higher accuracy is
nrceded to showpositive drainage. Certification sbtements as shown in Section4 of the Rpcod
Drawing and ConsEuction Certification Form, or similsrfonis thereof, andprofcssional
signatures and seals, with dates matching that of the record'drawing statrs in tbe rsvision or title
bloclq are also required on all.associated recoid drawing plans, prints or rqrroducibles.

Submission Requiremonts. Initial and subseguent submissions for review shall coqsist of e
minirnurn 6f eas (1) btue/black line set for record drawings aad one copy of the constnrction
certification docurnents with appropriate transmitbl Under cer@in circrrmstances, it is
understoodthattherecord draying and construction certification submissions maybe performed
by ditferentprofessional firms. Therefore, record drawing subnission maybe"ir a6nilce of
constnrstion certification or vice versa. Upon approval andprior to release of bond/s.urety, final
submission shall include one (l) reproducible set of the record drawings, one (l) blue/black line
set of fte record drawings and one (1) copy of the constuction certification. Also for current
and/or future incorporation iuto tre Couuty BMP database and GIS systenL it is rgquestod tbat tbe

.record drawings also be submitted to the Environmental DiviSion on'a disketie or CD-ROM in an

acceptable elecronic file format such as *.dxi *.dwg etc. or in a standard scanned and readable

formal The electonic file requirement can be discussed and coordinated with Environme'ntal

Division staffat the timc of final submission. I

a
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STORIWVYA'IER MANAGDMINT / BMP FACILITIES
RECORD DRAWING CTF'cKLIST

( Key for checHist is asfollows: fr( Accepnble laa Not awlicabre rnc rncomple? )

L Metlods and Preseplation: ( Re4uiredfor all Starmwater Management / BMPfacilittes)

All constnrcted facilities meet approved designplans, unless oth€N:wise shovrn. Record
inforrnation or deviations from approved design plan shown in clearly annotated foroat and/or
boxed beside design values

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with 'RECORD DRAWING" in large text in lower rigbt hand conicr
(Approved County Plan Number and BMP ID Code can be inoluded if known).

All plan sheet revision blocks modified to indicate date and reco,rd drawing stattrs.

All plan sheets have certification statomeNrts and certifiing professional's riig4atnre and seal.

Midmn $,fanduds: (Requbedfor dll Stormwater Management / BMPfacititi*, as applictibla)

l. All requiremenb of Section I (Methods and Presentation) appty to this section-

2- Plan Views: Show general location, arrahgement and dimensions. l,ocation and alignmcnt shall
generally match approved design plans.

3. Profile or elevations along top or berm of the facility. At a mininunq elevatioos arc required at
each end at intervals aot to exceed 50 feet and where low spots may be preseni. .To'p of' 
eplankment or berm elevatio.ns must b€ no less than design elevation plui any settlement
allowances.

4- Top widths, b€Nxn $,idtbs and enrbanbnent.side slopes.

5, Show lcngth, width and dep6 of facility or grading, contou$i or spot elerrations as required to
veriffpermanent pool and design storag€ volurnes irrere met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot clcrrations, or cross-sections, may
be necessaryby &e professional to ensure npproved design configrrations, dqrlbs advohmes

' were closely mainbined. If grading or elevations are significantly different from the appqoved
plaq the Environmental Division shall be contacted immediately to dercnine wh€&€rte
variation is acceptable or vrhether irrfter evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations nay require regrading by the
Contactor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

1.

2.

3.

u_
LJ
XA

LL
r^
XJ

xx
NJfr

Wfr6

N/s "

Cross-section of the embankment through the principal spillway or outlet barrel. I\lust er:tenil at
least 100 ft. downstrream ofthe pipe outlet or to recorded site property lins, whichever is clos€r.
Proper correlation is required betrreen principal spillway (contol skucture) cres! emeqg€ncy
spillway crest, orifice and weirs and the top of.tte dam or facility. All elerrations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

Profile or elevations along the entire centerline of the emergeicy spillway. Emergency spillway
may be ste€per, but no flatbr or narrower thandesign,

Elevation of the principal spillway crest or outlet crest of the stuchrreN/n'

Page6 of 16



10.

11.

Primary contol structrne (riser) diarnebr or dimensions, heighL type ofmaterial'and baie size.
Indicate provisions for access that are present srch as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifrces, weirs, slo$ and drains.

Tlpe and size of anti-vortex and trash rack device. Height, diameter, dimcnsions, bar spacings (if
appticablQ and elevations relative to the piincipal slillway crest. Indicaie if lockable hatch is
present or not

'r*, location, size andnumber of mti-seep collars or documenhtion of othcrmdthods utilized
for seepage contol. May nced to obtain this information during construcfion

Top of impenious'core pmbanhnent core tench limits and elevation of cut-offtrenchboftbm"
May need to obtain tbis information during consbuction.

Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert.

Outlet barel diameter, lengtb, slope, t5pe and thickness class of material and tlpe of flared end
sections, headruall or endwall.

Outfall protection dimensioa type and depth of rock and ifunderlain filter fabric is prcsent

BMP interior and periphery landscaping zones conforrr with arrangements and requireinents of
the approved.desip plan.

Maintenance plan taken from approvcd design plan tansposed onto recqrd drawing set.

Fencing location and tlpe, if applicablc to faciltty.

BMP vicinity properly cleaned of stockpiles aDd constnrction debris.

No visual signs of erosion or channel degradation immediately doumstream of facility.

Any other information formally requested by the Environmental Division specific to fte
constnrcted S$tf{AMP facility.

14.

15.

l6:

t7-

18.

19.

20.

21.

22.
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Nlfr

Mln

Llt

Nlt

Nh
Nln
Nt{
N#
N4

STORMWATER MANAGEMBNT / BMP TACILITIES
RECORD DRAWING CMCKLIST

( Key for ChecklW is as fotlows: fr{ Accepublc N/A Not Appticable fnc fncomplde )
m. Group. A - Wet Ponds ( Includu A-l &troll Wet Pon&; A-2 WetPonds; A-i Wa Ext Da Pondi:)

MII A1. All requiremenb of Sectioa tr, Minimum Standards, apply to Group A facilities.

i f rfL

N IIL ee. Principal spillway consists of reinforced concrete pipe with ORing gaskets for watcrtigbt joint

rt la
lLJ-ff ll. Sediment forebays or pretreatnent devices provided at inlets to pond. Gencrally 4 to 6.fr. deep..---r..
t t lrt
Mfl Aa. Access for rnaintenance and equiprnent is provided to the forebay(s). Access co'"ido* are at least

equipment or vehicle use.

A5. Ad€quaie fixed vertical sediment dqlth markers iTt"lled in the foreb4y(s) for fuirre sedimeat
monitoring pqposes.

A6, Pond liner (if required) provided. Either clay liners, po$iners, bentonite linem or use of chemical
soil additives based on requirements of the apprwedplan. '

A7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal
pool edge .tt/ot * 

"q*ti. 
bench extending a minimum of 10 feet inward fiom lhe oormrl

shoreline with a maxirnrm deplh of 12 inches below the normal pool elevation, if applicable, pcr
the approved design plars. (Note: Safety benches may be waived if pond side slopas.ar€ no
steeper than 4H:1V).

A8. No trees are present wittin a z.one l|feet around the embankno€,nt toe and 25 feet Aom the
principal spillvray itnrcture.

A9. 'Wet permanent pool" qpically 3 to 6 feet deep, is provided aud maintains lwel wiftin facility.

Al0. Low flow orifice has a non-clogging mechanisrn

A11: A pond drain pipe with valve was provided
.

Al2. Pond side slopes are not steeper than 3H:lV, unless approved plan allowcd for steeper slorpe.

A13. End walls above barrels (outtet pipe) greater than 48 inch in diameter arc fenced to prevent q fall
hazafi"
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Nl!
NJfr

NJft
N#

Nlt
Nl
Nlfr
rln

STORMWAIEX, MANAGEMENT / BMP FACILITIES
RSCORD DRAWING CEECKLIST

( Eqfor Checkli* is asfotlows: )fl(Acceptable N/A Not Applicable Inc Incomplae)

ff, Groirp F - Wetlands ( Includes B-l Shallow Marsh; B-2 Ext Da Shsllow Wetlands; B-3 Pond
Waland Systen and 84 poclret Wetland )

Bl. Same requircmcnts as Group A WetPonds

P;2. 2:1 length to width Ilow path prwrde{ across the facility.

83. Micropool provided at or around outlet from BMp (generally 3 to 6 ft. de€p).

F.4. Wefland tlpe tandscaping provided in accordance with approved plan. Inchrdes correct
pondscaping zones, plant spegies, planting arrangemeirb, wetland bods, ee. Wetlgnd plaaf
include 5 to 7 emergent wetland spccies. Individual plana at 18 inches on ce,lrter in clumps. ,

85. Adequate wetland buffer provided (ppically 25 ft. outwrd ftommaximum deeip wabr surhce
' eievation and 15 ft. setbeck to structures).

86. No more qar one-half (y) utth: wetlqf surface area is planted.

87. Topsoil or wetland mulch provided to support vigorous grount of wetlmd plants.

88. Planting zones saked or flagged in field and locdtions subsequently established by appropriate
field sun'eying methods for record dralring presentation.
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STORMWATER. IUANAGEMENT / BMP TACILITIES
RECORD DRAWING CHF'cKLIST

( Keyfor Checkli* ls asfollo*s: ]A(Accqtabte N/A Not Applicable fnc Incomplde)

V. Group C - Inliltration Prac4ces (Includu C-I InfiItration Trench; C-2Infittration I?ench;
Gi Infltration Basin; and C-4 htfiltruion Besin)

NJfl ,t All requirements of Section II, Minimum Standards, appty to Group C facilities as applicable.

I V. | 4 e,. Facility is aot located on fill slopes or ou natural ground in excess of six (6) perc€nt.,
t l -l,tt

lyUI C3. Pretreatnent dcvices provided prior to entry into the infiltration facilry. Accepbble pretreatnent
' dgvices include sediment forebays, sedirnent basins, sediment tt"pr, r*tp pit * iotJt*, gg"q

channe\ plunge pools or other acceptable mea!,ures.
.-r I

N/rt U. Tbree (3) ot more of the following preteahrent dwices provided to prorect long'Frm,btegdty of/ 
sfr-ucture: grass channel; grass filter snip; bottom sand layeq 

"ppo 
ntto f*tir i"V"i,rJ" o? "

washed bank nm gravel aggregate.
'I

lll lt
HJfl C5. Sides of infilhation practice lined with filter fabric.

:

^l ln
I V I n C6. Facility was not used for erosion and sediment control purposes and sediment Vas preventetl from' I - entering the facilify to the greates, 

"rt""i fosiUf" i*i"g constuctiou.
tl ln
lY / tl Cl- Stabilization and accepable vegetative cover established over contibuting drainage area priorto

.. t I 
conveyance of stormn'aterto the facility

,I' T TL
lJlX C8. Minimum one hrmdred (1@) foot separatioo horizontatty from any knovm urater supply pell and

one hundred (100) foot separation upslope from any building.

n t I I ^^ ' -' 'ann lnrmfrr,4itra /t(\ ,r.^+ --.--^- "^-- 

' 
.lJ1fl C9- Minimum twenty-five (25) foot separation down gradient from any stnrchre.

-. i tAA I T,T*

N{! Cl0. Stormwater outfalls provided fsr overflow associated with larger dcsip storms.. t,
a I t-,/l

I!-f fl ctt- No visual signs of erosion or.channel degradation immediately downstream of faciliy.

NJt atr. Faciligi' does not currently cause any apparent surface or subsurface water problems to dowugrade
' , properties.

lLUl Cl3. Observationwellprovided.
t;

n I llL
Mlfl Ct4. Adeguate, direct access provided to the facility for futrue mainte,nance, operation and inspection.,I

Page l0 of 16



STORI}{TYAITR MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Keyfor Chec*list is asfollows: frIAcceptablc NQNotApplicable Inc Incomplae)

VI. Gfoup D - tr'ilterlne Svstems ( Includes D-l Bioretention CeIIs; D2 Surface Sand. Fll&rs; D3
IJnderground Ssnd Filters; D-4 Peimeter Sand Filtefs; D-5 Orgailic
Filterc; and D-6 Pockct Sand Ftlters )

Dl. All reguiremcnts of Section II, Minimum Standards, apply to Group D facilities.

D2. Sediment pretreatnent devices provided.

D3. For D-1 BMFs @iorstenti6n Cells), pretreatment consisti'g of a grass filter sbip below level
spreader (deflecfor); a gravel diaphragnq and mulch and planting soil layers were provided"

D4. For D-l Blvfs @ioretention Cells), plantings consist of native plant species; vegetation provided
was based on zones of hydric tolerances; trees aud rmderstory of slnrbs and herbaccous mtterials
were provided; woody vegetation is absent fiom inflow locations; and tees arc lqceted around
facility perimeter.

D5. Fbcility was not used for erosion and sediment control purposes and sediment was prevented from.
entering the facility to the greatest extent possible during construction.

D6. No visible signs of accumulated silVsediment were present in the facility following cous(uction or
altemateln accumulated silVsediment was properly removed

D?. Fiftering systeT is off-line from storm drainage conveyance sysGm.

D8. Overllow outlet has adequate erosion protcction.

D9. Deflector, diversion, flow splitter or regulatorstmcture provided to divert the water qtrality
vo-lume to ihe filHing

D10. Minirnum four (4) inch perforated underdrain providcd in a clean aggregate envclope layer
beneaththc facility.

Dll. Minimum fifty (50) foot sqrratim fiom auy slope fifuen (15) percent or great€n Idinimum one
hundred (100) foot.separation horimntally from any known water supply well. Minimum ono
hundred (100) foot separatioa upslope and nventy-five (25) foot scparation downslope from any
buitding

Dl2. Subilization and acceptable vegetative cover established over contributing drainage area prior b
oonveyance of stormwater to the facility

Dl3. No visual signs of erosion or channel degradation immediately downstream of ftcflity.

D14. Adequate, direct access provided to tte pretreatuent area and/or filter bed for firnrre mainte,nance.
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STORMWATER T{ANACEMENT / BMP X'ACILITIES
ASTBUILTPIJTN CHECKr,I'ST

( Keyfor ChecHist is asfollows: fr(Acceptable

VIr. . Groun"E - Onen-Channel Svstems

N/ANotApplicable Inclnconplae)

( Inctudes E-I Wet Swalec (Check Dams); E-2 Dry
Swoles;and E-3 BiofiItns )

El.

F'2.

83.

EA.

85.

86.

w.

88.

E9.

All requirements of Section tr, Minimum Standards, apply to Group E facilitics as applicable.

Open channel system has constructed longiturrinal slope ofless than four (4) perccnt

No visual signs of erosion in the open channet system's soil andl/or vegetative cover.

Open channel side slopes are no steeper than 2H:lV at any location. heferred channcl sideslope
is 3H:1V or flatter.

No visual signs ofponding are pr€s€nt at any location in the open channel system, exc€pt at rock
check dam locgtions for E-l systems (Wet Swales).

For E-2 BMPs (Dry Swales), an underdrain system was provided.

Treated timber orrock check dams provided as preteatnent devices f9r the open channel s)'stem-

Gravel diaphraguprovided in areas where lateral sheet flow from impervious ,,rrA*, are dircctly
connected to the opcu channel system-

Crrass cover/stabilization in the open channel systen app€ius adaptable to the specific sojls and
hydric conditions for &e site and along the channel system.

El0' Open channcl system areas with grass coven higher than foilr (a) to six (O inchcg wcrc propedy
nrowed.

El I ' Facility was not used for erosion and. sediment control purposes and sediment was preveirted ftom
eirteriag the facility to the greitest extant possible during construaion.

El2'. No visible signs of accumulated silt/sediment were present in rhe facility following consbuction or
altematety' accumulated silVsedimentwas properlyremoved and no advcrse affec6 to &e
firnction of the facility are anticipated.

El3. For F-3 BMPs @iofilters), the bottom width is six (6) feet maximum at any location.

El4. For F3 BMPs @iofilters), sideslopes are 3H:lv ma:rdmum at any location.

815. For E-3 BMPs @iofilters), fte constmcted channel slope is less than or equal to three (3) perceirt
at my locatioa

El6. For E-3 BMPs (Biofilters), the constucted grass channel is approximately equivalent to the
conskucted roadway length.

Nln

Nln

Nln

Aln

NJn

NJN

N/4

^41

Page l2 of 16



N/t *,

AQtr*

illx*
M F4.

tn
ilfu

trM,,
Nft u'

Nh*
ffi rro.

N/4 F,r

NJft ,,,

fu|fi,',

Alrfl ,,o

NtA urr.

NIA F16

STORMVYATER MANAGEMENT / BMP FACIIJflES
npcohn DRAwrNc cHEcKLrsr

( Key for Chet$Iist is as follows: JX Acceptdbte N/A Not Applicable Inc Incomplde )

VUL Groutr X'- Extendd Drv l)etention (Includes F-t Timber WaIIs; and F-2 Dry Erten/ed Detention
with Forebay )

All requiremenb of Section II, Minimrnn Standards, apply to Group F facilities.

Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflovr)
location.

Timber wall BMP used in intermittent sueam only. (ie. Prohibited in perennial36sams.)

Forebay provided approximately 20 ft. upsteam of the facility. Forebays generally 4 to 6 feet in
depth.

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevenl clogging.

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O.Ri4g
gaskets for watertight joint constuction.

Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

Low flow orifice, if use4 has a minimum diameter ofthree (3) inches or two (2) inches if intsrlal
orifice control was utilized and 4 snalt cage t5pe external trash rack.

Timbers properly reinforced or concrete foori'g provided if soil condiiions wcre prohibitive.

Timber wall cross members extended tp a minimrrrn depth of two (2) feet belo.w gound elevation

Protection against erosion and scoru fromthe low flow onfice and weir-flow trajectorypmvided.

$tilting basin or standard outlet protection provided atprincipal spillway outlet

Adequate, direct access provided to thc facility. Access corridor to facility is atleast t€n (10) feet
wide, slope is less than twentSr (20) porcent and appropriate stabilization providedfor eguipment '
and vehicle us€. Access exbnds to foreb-ay, sandpipe and timber wall, as applicable,

No visual signs of undercutting of tirnber walls or clogging of the low orifice w€re present.

No visual signs of erosion or chaonel degradation immediately downstream of facility.

No visible signs of accumulated silt/sediment w€re present in the facility following constnrction or
alternately, accumulated silt/sediment was properly removed and no adveree aff€cb to tbe
function ofthe facility are anticipated. :

F5.

'F6.

Page 13 of 16



Nlft

Nln

Nlt
NJ/t

STORMVYATER IT{ANA.GEMEi\TT / BMP FACILITIES
RECORD DRAWTNG CEECKLIST

( Key for Checktist is os follows: )An Accepuble N/A Not Applictbte Inc InconElae )
D(, Group G - O4en Spaces ( Inctudes All Open Space Types G-I; G-2; and 63 )
Itla

l.U / n Gl. All require'ments of Section JI, Minimum StaDdards, apply to Croup G facilities as applicable.

a t ln
lV / n G2. Constnrctod irryendous areas appear.to conforrn with locations indicated on the approved plan
' ' andappearlessthansixty(60)percentinryerviousinaccordancewi&therequiremgnreofthe

Jameq City County Chesapeake Bay Preservation ffiinance.

G3. Dedicated open space arcasi are in undisturbed cornmon areias, consetvation easencnE or are
protected by other enforceable instruments that ensures perpstual protection,

G4. Frovisions included to clearly speciS how the natural vegetated areas utilized as dedicated opcn
space qill be managed and field identified (rnarked).

G5. Adequate protcction measures were implgrnentcd drrring coastnrction to protect the defined
dedicated open space arcas.

G6. Dedicated open qpace areas were not disturbed during constmction (ie. cleared, gnrbbed or
graded)'

Page 14 of 16



x
( Key r checktiist is asfolbws: frt acceptable N/A Not Applicabk rnc rncomplfue )

Storm Drainaee Systems (,Associated wlth BMP's Onlv)

( Includes all tncidqrnl sbrmwater drainage convqtance systems associated with SWUnUelactttttes
such os onsite or ofsite stam drains, open channels, inlets, danholes, junaions, outlet protections,
deflectorc, etc. Theiefacilities are acternal to the treatnentfunction of, bat are dirrctly associated with
drainage to and/or from a constructed SWM/BMP faciliry. T.he intent of this portion of the eenification is
to accurately identify the lpe and quantity ofinflow or outtlow points associatedwiththefacilttyforfitnre
referance. The Profasional may use his/her own discretion to determine inclusivefacilities to meet the
intent of this section. As a general rule, storm drainage systems would include incidenulfscilities to the
nearest access stnrcturcupslope or downslopefrom the normal physical limits ofrtefocilig or 800fet of
stann drainage convqwnce system length, whichever h less. )
SDl. All requirements of Section II, Minimum Standards, apply to Stomr Drainage Systems.

SD2. Horizontal location of all pipe and stnrctures relative to the SWvI/BMP facility.

SD3l Type, top elevation and invert elevation of all access qpe stnrchtre (intets, r'anholeq, etc.).
:

SD4. ldaterial type, size or diameter, class, invert elevations, lengtbs and slopes for all pipe segm€nts.

SD5. Class, lengt\ qridth and depth of riprap and outlet protections or dimensions of special eNrergy
dissipation stnrctures.

)ilr. Other Svstems ( Includes atty non-Qtpical, specialty, mantfactured or innovative $ormwatcr
management/BMP practicu.or systems genually acceptedfor use as or in
conjunction with other acceptable stormwater managemqtt / BMP practices.
Requires evidence ofprior saffictory industry use and prior Environmentsl
Division approval, waiver or aception )

AL
X/
M
x{
XX

M. o,

il-fg "''

All requirements of Section II, Minimum Sbndards; apply to tbis section.

Certification criteria to be determined on a case'by-case basis by the Environmp,ntal Division
specific to fte prpposed SW\{/BMP facility.
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STORI|{VYATER MANAGtrMENT / BMP TACILNIES
RECORD DRAWING CMCKLIST

{ry' References'#"i\X77!,"3y,:tr:I:#xif ;fr7:H'#:w;::#^:*
following sourc* andreferences. )

Baltimore County, Maryland Soil Conservation Distic! As-Built Stomrwater Managemc,nt pond
Checklist

James City County, Virginia, Guidelines for Design and Constmction of Stormwaterlvlanagemeirt
BMP's (October 1999).

James City County, Virginia" StormwaterDetent'on/Retention Basin Desigp CtecHist and
Erosioa and sediment contol and stormwater tvtanageneet Desip plan checklisc.

Jamcs City County Stormwater Policy Frameworlg Final Report of the James City Copnty tsMP
Policy Projecq October 1998, The Center for Watershed Frotection

Prince Georges County, Mrylan4 As-Buitt Requirements Retention or Detentioa PondrBasin.

Prince William County, Virginia, Stormwater Manageinent Fact Sheet.

Stafford County, Virginia, As-Builr plan Checklist

Stormwater Menagement DesigD Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications

USEPA./Watershed Management rnstitute, Stonnwater lrdanagenrent Inspcction Forms

Virginia Impounding Strucnrre Regulations (Dam Safety), Departuent of Consenration &
Recreation, 1997.

Virginia Erosion and Sediment Control Handboolg Third Edition 1992, Virginia Dep4rbent of
conservation aud Recreation, Division of soil and r[ater conssrvation

Virginia StormwaterManagen€NrtHandboo! 1999 edition, Virginia Deparmrent of Conservation
aod Recrcationo Division of Soil and Water Conservation.

File: Shared\SWMPmg\BMP\Certifl RDCC.npd
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TIMMONS GROUP
YOU& V,5l&r\, ,qe LrlCVf & Tfifa6U6ti C!U,1S"

August B,2OO7

Mr. Scott Thomas
Environmental Engineer
101-E Mounts Bay Road
Williamsburg, VA 23188

Re: Third High School BMP Certification

Respectfully su bmitted,
Timmons Group

nncrruep

AUG t ill7
E[vtRoltvirnrRl

DIVISION

Dear Mr. Thomas:

Enclosed in this submittal package are: one (1) copy of the Third High School BMP
record drawings and one (1) copy of the completed Stormwater Management/BMP
Facilities Record Drawing and Construction Certification Standard Forms and
Instructions. Upon final submission, one set of reproducible drawings will also be
submitted to the County.

Should you have any questions or comments in regards to this submittal package,
please feel free to contact me at (804) 200-6435.

g*4^'f/Kry"A
Janet L. Rogel, E.I.T.
Project Engineer
JLR:jr
Encl:
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James City County BMP Guidelines

Table 2

Worksheet for BMP Point System

A. STRUCTUML BMP POINT ALLOCATION

Fraction of
Site Served Weighted

BMP BMP Points by BMP BMp points

T?ea-s Bnp tt tO _ x ehrs 
= d6g ; 6,go'TrP(r2_TtU.n tst- + x 1%, Op3 = on* frpe Eqln fuo z x %. = a6g = iii.36

TOTAL WEIGHTED STRUCTURAL BMP POINTS: B.ZA

B. NATURAL OPEN.SPACE CREDIT

Natural Points for
Fraction of Site open Space credit Natural open Space
1]%*s- nBV" x o.to = l,7g

(0.1 per 10,6)

(0.15 per'l%)

TOTAL NATURAL OPEN SPACE CREDIT:

C. TOTAL WEIGHTED POINTS

8.Zg + l,7g
Structural BMP Points Natural Open Space Points

o

lo,o6
Total
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rage 0. vJ

R: \300 - site Development\301\21151\cal-cs\pondpack\THIRD HS tsIlF F.EV 10-14.pptd

OUTLET STI.UCTURE INPUT DATA

Structure ID = 4
Structure Type = Cufvert-Circular uro"

rlNo. Barrers
Ba::re.l- Diameter
Upstt €an :nvert
Dnstream:nveri_
H-7r - T 6i rf h!,r-jLrr

Bar:e1 Lei:gth
Ear:reJ- Slcpe

]NLET ]]N:i3L :;.TA...
Equation fcrm
Infet Ccnt:cL F.

infet ControL M
TnlFt a-rf'^l -

Tnlaf ,^_n--^l \' 
-

T1 ratic /th'/D)
T2 ratio (:W/D)
(1ano a: -t-.v_!r! -:!!-_

C:-: r:._e: ::.1.. = yes

,,J 1q"ii, //

i: :- bt.el
tt/rE - t,tf ?O

L

2.0000
91.40
q l nn

70.00
70.00

.00571

OUTLET :01;:3,CT ]ATA. - -

Mannings n = .0120
Ke = .9000
(h _ .uluf,/l
Kr = .9000
Ili.^l Con'.'ercence = .0Ol

(f orward entrance .Lcss )(per ft of fulf ffow)
(reverse ent::ance ioss)
+/- f,-

1

.0018
2.0000
.02920
.i 4aa
1.059
7.204
-. 500

:i.SU-OnLergeC
s ubme r.? e d

inrc- ^--+r.1
rrlai -r-'r-.-l

Fo:m I equ. b=.:;; Tl elev
Fot:m L equ. abc..-e T2 el-ev

{
L

:: ::3rsir-icn :one l:etr,,ten u::submerged and sui:,nerged inlet contro]/r:.:.:pcl3:e between :io.":s at T1 & T2. . .;.: :- tlev = 93.a2 ::
;.: :: aiev = 93.e 1 fa

Structure ID = TW
Structu::e T!'pe = TW SETUP, DS Channel

FREE OUTFAL: COI,IDITIONS SPECIFIED

ilt
rglrnlf,r,a

Mf *r7 dr{

l-yR
2-uR
lo-/2

/00-le

?3,s0 fruil

CONVERGENCE TOLERANCES. . .

Maxrmum Iterations= 30
Min. TW tolerance = .01
Max. TW tolerance = .01
M1n. HId tolerance = . O1
Max. HW --olerance : , 01
Min. Q ioLerance = .10
Max. Q tol€rance = .10

ft
ft
ft
ft

cfs 77,07
?8.?/
/00,02

f,az,o, oa,ao r62E1-c4
?ondpaci: Ver. 09.

Ixq
-L

00.077.00
Tinunons Group

Tlme: 1:45 pM Date: 10/19l2005



Name,... BMP
ri la P.\?nn -
Storm... TypeII

HYG Dir
infl-cw HYG fi,le
Out f l- ow HYG f i l-e

Pond Node Data
Pond Volume Data
Pond outl,et Data

l'lo Infil-tration

oUT iug t 1
Site Devel-oprnent \30 1 \2 1

24hr Tag: l
Event: 1 yr

151\Ca1cs\Pondpack\THIRD HS BMp REV 10-14. PPW

LEVEL POOL ROUTING SUMMARY

= R: \300 - Site Development\301\21151\Cal,cs\pondpack\
= NONE STORED - BMp rN 1
= NONE STORED - BMp OUT 1

: BMP

= BMP

= Orrf laf l

INITIAL CONDITICNS

Starr:ng WS Elev
Starting Vofume
Stariing Outfl.ow
q-r--i h^ Th€i I +-

Stait:.ng TotaI Q:ui=
:ine:ncrement

93. 00 ft
.000 ac-ft
.00 cfs
.00 cfs
. O0 cf s

.0500 hrs

iNFLOW/OUTFLOW HYDROGRAPH SUMMARY

!eaK 1nI10w
?eai: Outflolr

9'7 .64 cf s at
Aa ^1^

i2.0000 hrs
23. 8500 hrs

Dp: l. Fl orrrt i ^F
Peali Storage =

96.36 f r
5. 655 ac-ft

!,IF.SS B}.LANCE rac-ft)

initlaf Vol-
llYG'Jo1 IN
Infii-tration =
ilYG vol OUT
PFf:ina.l \I^1 =

Lrnrouted Vol- =

S/ll: O21COl- 62EIc4
PondPack ver, 09.00. O7? . OO

'b'11 'r'rI

{

.000
6.0'72

.000
1,4!!

J.-b1

a.

i-^lt-

WAF.\"ING: Outflow hydrograph truncated on right side.

,, -.001 ac-ft ( "01?% of Inflow Volume)

Timmons Group
Time: L:45 pM Date: 10/19l2005



Type.... Pond Routing Sunnary
1

Name.... DlYlr uu1 1d9.

Fj-1e.... R:\300 - Slte Development\301\21151
Storn... TYPeII 24hr Tag: 2

Page 7 ' 02
Event: 2 )r

\CaICS \PONdPACK\THIRD H5 BI'IP REV 10-14.PPW

-\l
\

\:,

LEVEL POOL ROUTING SUMMARY

Hyc ;1r = R: \3OO - Site Development\30i\21151\Calcs\PondPack\
lnf-3w HYG file = NCNE STORED - BMP iN 2

OUT:1OW HYG filE = NONE STORED - BMP OUT 2

Ponc Iiode Data = BllP
Ponc Volume Data = BMP

Ponc Outlet Data = Outl-et 1

!.lo::f:-ltratr-on

INI::AL COND]TIONS

Sta:--ing WS Ei-ev
qrr--1n^ \l^'rrma! rs- -+r.Y
JLd-_1IlU VUtltUW
lr:--irn Tnfilrr

it:--in- T.tal ,-)orrt=

lir,r Increment

93.00 ft
.000 ac-ft

. O0 cfs
nn ^f<

.0500 hrs

INF- 3i{/OUTFLO!,] HYDROGRAPH SUMI'4ARY

?eai: infl-ow
Peal: Outflow

129.59 cfs
1.45 cfs

at 12.0000 hrs
at 22. l50O hrs

Do:i ql^rrda =

91 .C1 ft
7.033 ac-ft

t.t*4 
o-nfl

liASS BALANCE (aC-fi)
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Scott Thomas

From: Scott Thomas

Sent: Wednesday, January 25,2006 4:13 PM

To: 'Steve Raugh'

Subject: RE: WJCC Third High School

We are ok with the substitution as long as proper field inspection and geotechnical testing are performed on the
core materials and clay core construction is included in the construction certification required for the BMP. Some
asbuilt data may also need to be collected during the construction process (ie. width, bottom elevation, top
elevation, etc.)

Scoff J. Thomas, P.E.
James City County
Envi ro n me ntal D ivision

-----Original Message-----
From : Steve Raugh [mailto : Steve. Rau g h@tim mons.com]
Sent: Wednesday, January 25, 2006 3:49 PM
To: Scott Thomas
Subject: WJCC Third High School

Scott,
The specs on the clay core of the dam are pretty tight and have made it difficult to find locally. The
contractor has sent a spec sheet for a materially that he can get locally and has asked if he can substite
it. Our Geotechnical Engineer said that it is still a pretty impermeable clay and doesn't have a problem
with it especially since it is for an extended detention pond rather than a wet pond. Do you have a
problem with this substitution?

The material is defined as follows:

Sandy Clay - CL
Liquid Limit - 40
Plastic Limit - 25
Plasticity Index - 15
Percent passing 200 sieve - 60.3

Thanks for your help.

Steve

I*tltt?Nt"s*gHr
Stephen J. Raugh, P.E.
1001 Boulders Parkway
Suite 300
Richmond, VA 23225
Tel: 804.2O0.6467
Fax: 804.560.1016
E-mail : Sleve. raugh@timmons.c
www.timmons,com

U2512006
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Environmental:

General Comments

1. Existing Utility Corridor. Previous comment # 6 remains unaddressed.
Although the plan was revised to avoid most conflicts with the existing cross-
country fransmission line corridor in the southwest corner of the slfe, Sheefs
C1.2, C2.0, C2.5, C4.0, C4.3 and C4.5 clearly show clearing, grading and
drainage improvemenfs assocrated with this project across the corridor at the
far west end of the project (ie. at the stadium access road). Our Division
cannot authorize land-disturbing on or across existing easements/utilities
without proper permissrbn, whether that permissrbn r's obtained under the
auspices of the Warhill PPEA project or this project. Provide evidence of
permission to occupy or disturb the easements from applicable utilities.

Response: Per our phone conversation on 10-21-05 we have removed all
land disturbing activities that extended into the utility corridor
(past structure 156). The stadium project will tie to the
stadium access road at that point.

2. General. Provide a general construction note on Sheet Cl.3 to indicate that
proper coordination, as applicable, may be necessary with the established
County Warhill PPEA Standing Team Commiftee especially as it pertains to
adjacent, on-going road infrastructure, site and utility work.

Response: Refer to Drawing C1.3, General Construction Note #15.

Erosion & Sediment Control:

3. Limits of Work. Existing conditions plan Sheet C2.0 shows an "offsite limits of
disturbance" across the existing cross-country transmission line corridor and
into the existing natural stream area near to the PPEA water/sewer line and
stadium site. No other sheef in the plan set, except for Sheet Cl.2, provides
information or specifications for work proposed af this location. The response
to previous comment # 43 gives some preliminary information by indicating
that "500 square yards of riprap is being placed on the southern edge of the
cross-country transmission line corridor". The construction plan must have
adequate plan and detail information to support this statement. Show more
detail for what work is proposed at this location (riprap c/ass, depth, fabric,
placement, etc.), ensure there are no assoclated wetland impacts or wetland
permits necessary and that no permission is necessary from applicable
utilities (ie. VEPCO, Newport News Wateruorks, Virginia Natural Gas, etc.).
(Note: The environmental inventory for the sife musf also include this offsite
work area. Also, the riprap placement area coincides with work proposed by
the JCSA for the Warhill 16-inch water main extension. Refer to County plan
number SP-79-05 which is undergoing active review and has not been
approved. County contact is Mr. Michael Vergakis with the JCSA at 757-253-
6677.)

Response: Refer to Drawings C4.2 for rip-rap classification, depth and
filter fabric information. Per our phone conversation on 10-21-
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05 a note has been added to direct the contractor to
coordinate the location of the rip-rap. The wetland line and
buffer has been added to the drawings.

Phase / E&SC. The Phase / E&SC plan as presented on plan Sheets C2.2
and detail Sheefs 2.6, 2.7 and 2.8 is acceptable to our Division except for
comments that remain (below) about Temporary Sediment Basin # 1.

Response: No response necessary.

Sediment Basrns. The following comments pertain to temporary sediment
basrns as proposed for the project site.

a. Previous comment # 20k was not fully addressed. Clarify and
address seepage control methods for pipe barrels through temporary
sediment basrns # 1/# 2 and address previous concerns that VDOT
Dl-l flat grates would not comply with Minimum Standard & Spec.
3.14 of the VESCH. lt is unclear how the trash racUanti-vortex fops
for the temporary sediment basrns, as shown on Sheet C2.6, are to
connect to the Dl-l riser units. The basin must conform with Minimum
Standard & Spec. 3.14 of the VESCH.

Response: A clay core and cutoff trench has been added to the
sediment basin (Drawing C2.6) to address seepage
control. A toe drain has also been added to the basin
dam and 6" of stone under the outfall pipe from the clay
core to the toe of dam will also help water migrate to
the toe drain. Refer to Drawings C2.6, C4.2 and C5.1
for notes, details and plan view of the seepage control
measures. The reference to Dl-1's on Drawing C2.6
has been revised to MH-2's and the flat grate has been
replaced by a plastic trash rack (Drawing C2.6).

b. The temporary sediment basin design data sheets (item # 19) shows
a 30-inch diameter barrel used for Sediment Basin # 1 and a 48-inch
for Basin # 2; however, construction plan and hydraulic models
(PondPack) show use of 24-inch barrels. Correct the data sheet and
all applicable items if necessary.

Response: Notation has been added to the design data sheets
stating that the ponds were routed and smaller barrel
pipes were adequate for the temporary conditions.

Sediment Traps. Show cleanout elevations for Temporary Sediment traps #
1 , # 2 and # 3 on the tables on Sheefs C2.1 and C2.2 or on the trap detail on
Sheet C2.7.

Response: Refer to Drawing C2.1 and C22 for revised Temporary
Sediment Trap Schedules.

Phase lll E&5. On the Phase lll erosion and sediment control plan presented
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on plan Sheefs C2.3, C2.4 and C2.5, add temporary rock check dams at
selecUstrategic locations within onsite graded stormwater conveyance
channels. This also includes for roadside channels along the stadium access
road. (Note: Ihese measures would be temporary, to be removed following
completion of grading and stabilization of the site).

Response: Refer to Drawing C2.3, C2.4 and C2.5 for check dam
locations.

8. Phase ll Sequence. Authorization of land-disturbance on the Phase 2 portion
of the project is heavily dependent on the progress being made on interim
improvemenfs as required at the District Park East Pond PC 106. lt must be
demonstrated that the INTERIM east pond repair plan is going to move
forward in a timely manner as it relates to clearing and grubbing on the Phase
2 High Schoo/ site (lower part) and the east part of the stadium site. This has
been discussed multiple times at the Warhill PPEA standing team committee
meetings and is very near resolution. Therefore, the Phase ll sequence of
construction on Sheet C2.2 must have the following outlined as Sfep # 1 and
the note currently in bold in the lower right-hand corner of the sheet can be
removed: INTERIM -EMERGENCY repairs for the District Park East Pond
PC 106, as outlined in the approved PER for the District Park East Pond
PC106 and heing a part of the Warhill PPEA project, must be in place
and functional prior to or concurrentlv with the land-disturbing
activities assocrafed with this site. lf the INTERIM repairs are not
pertormed in a timely manner as this project proceeds, the
Environmental Division may take action to delay or halt land-disturbing
activity in the Phase 2 portion of this site until such time as the INTERIM
- EMERGENCY repairs are commenced and/or completed on the East
Pond.

Response: Refer to Drawing C2.2 for revised Phase ll Sequence of
Construction.

9. Phase lll Sequence. Consisfent with SSC crifena proposed under Measure #
7 (BMP Infiltration) on Sheet C1.2, the Phase III sequence must make
mention about scarification of the bottom area of the BMP after accumulated
sedimenfs are removed. This would be done before landscaping is installed
per Sheet L1.2. (The underlying principle proposed under this scenario was
to promote infiltration to reduce the peak rate of runoff and attempt to keep
increased runoff volumes to the downstream District Park East Pond to a
minimum.)

Response: Refer to Drawing C2.3, Note #6 for scarification information.

10. Dust Control. Dust control measures per the response to previous comment
# 23 could not be found on Sheefs C2.1 or C2.2. Dust control may be
warranted due to the proximity of site work to US Roufe 199 and now since
the secondary access road under the Warhill PPEA is or will shortly be in a
paved condition.

Response: Refer to Drawing C2.1 and C2.2for dust control measures.
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11. Roadside Channel. The roadside EC-2 lined channel along the north side of
the Stadium Access Road (west of proposed inlet # 156) does not comply
with Minimum Standard # 19 of the Virginia Erosion and Sediment Control
regulations. This graded stormwater conveyance channel must outfall into a
natural or manmade receiving (and adequate) channel. (Ihis rssue was
raised when preliminary comments were made on the stadium access road
g r ad i n g/d r ai n ag e sketche s. )

Response: Per our phone conversation on 10-21-05 the stadium access
road construction will end at structure 156. The stadium plans
will connect to the stadium access road at that point and the
will have curb and gutter on the western edge to pick-up the
road drainage.

Stormwater Manaqement / Drainaqe:

12. Narrative/Plans. Pursuant to previous comment # 25, no indication was
provided on the plans or narrative as to what County BMP type the BMP is
supposed to be. Based on the plans, details and BMP worksheet, the pond
appears to represent a County type B-3 pond/wetland systems BMP based
on format, features and assigned point value (10 points per the worksheet). lf
fhis is the case, clearly show "County type B-3 BMP'designation on the detail
on Sheet C5.1, the County BMP worksheet and applicable plan sheets.
(Note: As 10-point compliance is being obtained onsite and not by use of the
offsite District Park East Pond, fhis is an important piece of information that is
needed to show compliance.)

Response: Refer to Drawing C5.1 for BMP note. All additional BMP
notation has been revised to indicate the type of basin design.

13. BMP Points. Previous comment # 26 addressed severa/ rssues assocrafed
with the BMP worksheet and compliance with the County 10-point sysfem.
There are stiil severallssues outstanding. First the revised BMP worksheet
shows a total of 6.8 points achieved for the site. As fhis is /ess than the 10
required, water quality compliance is not demonstrated and the plan cannot
receive approval. Secondly, although it is shown that BMP # 1 is a 10-point
BMP, there is no indication what County type the BMP is (ie. A-3, B-3, etc.).
Thirdly, the previous plan sef shoured approximately 19.4 acres of natural
open space credit being taken for the site; however, the revised plan shows
none (zero). lt would appear that as BMP # 1 does not physically serve the
entire site area of 54.5 acres, it would be very difficult to obtain 10 BMP
points for the site without a Natural Open Space component. No structural
credit can be given for the District Park East Pond as interim/permanent
improvements proposed are not to upgrade the basin to a BMP meeting
current County requirements, but rather to make the east pond dam and
spillway structures safe for public, infrastructure and dam safety permit
pu4poses. Point compliance is a critical issue that must be addressed for this
project. (Also, compliance with Special Stormwater Criteria for the Powhatan
Creek Watershed is independent of traditional 10-point stormwater
m an ag e m ent com pl i ance.)
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Response: Enclosed is a revised BMP point system worksheet with
natural open space credits shown. Refer to Drawing C1.2 for
open space areas.

14. BMP # 1. Previous comment # 34 remains unaddressed. Page 2.01 of the
PondPack modelsfl/ shows time of concentration as "user defined" and there
are no supporting computations showing breakdowns for time of
concentration for BMP # 1. lt is still unclear why the total time of
concentration as used for BMP design (0.4 hourd24 minutes) is not
reasonably c/ose fo the corresponding time of concentration as shown for
onsife storm piping sysfem design (9.82 minutes) at outfall structure # 30.

Response: The time of concentration has been revised to match the storm
sewer time. Refer to the revised calculations.

15. BMP # 1 Design /f ,s unclear why the detail on Sheet C5.1 shows two low
flow orifices in basin BMP # 1. One is a 3-inch orifice at El. 93 and a second
is a 3-inch orifice at El. 92.2. The supporting PondPack hydraulic model
shows one 3-inch low flow orifice.

Response: The ff orifice at elevation 92.2 is for the Type B-3 BMP
extended detention volume. The 3" orifice at elevation 93 is
for the 1-Year 24-hour draw down.

16. WSEL's. Lisf and label design water surface elevations for the 7-, 2-, 10- and
1)0-year design storms for permanent BMP # 1 on pond plan Sheet C4.2.

Response: Refer to Drawing C4.2for the water surface elevations.

17. Maintenance Plan. Previous comment # 37e was not addressed. Provide a
maintenance plan for BMP # 1 within the construction plan set.

Response: Refer to Drawing C2.6 for the maintenance plan.

18. Special Stormwater Criteria. Based on the current amount of disturbed area
for the site (42.8 acres), it appears that 5 SSCP unit measures are necessa{y
to meet Special Stormwater Criteria and at least 5 were provided. The
measures and tabulations are shown on Sheet Cl.2. Therefore, it appears
SSC is achieved. However, so/ne additional guidance is being offered which
may result in a cost savings to the school.

a. Circled measure # 7, BMP infiltration, can be designated in the table
as an SSCP # 22 (Alternative Measures-Emerging Technology) and
assrgrned a SSCP unit value of 1 unit, assuming the sequence of
construction for Phase lll of the project is corrected appropriately to
allow for scarification of the pond bottom (see above related
comment) and if the bottom area of BMP # 1 remains large in surface
area (1.5 acres),

Response: Refer to Drawing C1.2 for the revised Special
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Stormwater Criteria Table.

b. Due to the above, as the fofal SSCP's would now be 6 and only 5 are
required, this can result in the elimination of 1 unit from other, more
expensive measures such as the perforated pipe (# 6, SSCP # 16; 1

unit), enhanced landscaping (# 5, SSCP # 33; % untt) and sumped
inlets 6 e SSCP # 14; % unit), etc. Ihe SSCP measure removed
can be at the owner's/plan preparer's choice or kept to provide
additional water quality benefit for the site.

Response: At this time the owner has not decided which 1 point to
eliminate.

19. Channel Adequacy. As BMP # 1 was eliminated from the plan, channel
adequacy must be demonstrated (consistent with Minimum Standard # 19 of
the Virginia Erosion and Sediment Control regulations) for the uncontrolled
outfall which flows to the natural receiving channel downstream of lnlet # 157
and pipe segment # 158. Provide pre- and postdevelopment computations
and channel hydraulic information to show the receiving natural channel has
adequate erosion resisfance and capacity for the 2-year event. No storm
sewer computations could be found in the design report for Pipe Segment #
158. (Permissible velocities in the natural section should not exceed
thresholds decided upon during early Warhill PPEA discussions, 1 ft. per
second or /ess.

Response: Refer to the enclosed calculations.

20. Inlets. Hydraulic grade line computations in the design report show that
storm drainage inlet # 33 will surcharge for the 10-year design storm event.
Ensure that this is not a desirable conditions for surrounding land use and will
not be a detriment to the long term function of the onsite stormwater piping
sysfem.

Response: Although inlet #33 does surcharge during the 1O-year storm
event it is located in a ditch behind the baseball field that can
easily accommodate the surcharge without any adverse
effects on the surrounding area.



t
t
t
t
t
t
t
t
t
t
t
t
t
I
t
I
I
t
I

Timmons Group
1001 Boulders Parkway

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)

Page:1of4

Revised:7/812005.

/i'

/\
PROJECTd/Wi\amsburg-James City County Third High School

{\
ensFfl *: t f LOCATIoN: Front Entrance

\\ "/Tota[.Ef6a d raining to basin : ..-ra;,i Ij!:R 
"0"*,*r;, 

acres.

Basin Volume Design

Wet Storage:

1) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres)
67 cu. yds x 12.50 acres = 837.50 cu. yds.

2) Available basin volume = 1,193 . cu. yds. at elevation ' 99,6Q ,

3) Excavate ;fil#i+ft;li#cu. yds. to obtain required volume*.
* Elevation corresponding to required volume = invert of the dewatering orifice.

4) Available volume before cleanout required.
33 cu. yds. x 12.50 acres = 413 cu. yds.

5) Elevation corresponding to cleanout level = , 99.6Qj..;,;

6) Distance from invert of the dewatering orifice to cleanout level = 1.00 ft.

Dry Storage:

7) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu. yds x '12.5 acres = 837.50 cu. yds.

8) Total available basin volume at crest of riser* = ,,,,',:.?.,,,,1',,IrQ cu. yds. at elevation :.':rn ,"q,Q,.,:,

" Minimum = 134 cu. yds. / acre of total drainage area.

9) Diameter of dewatering orifice. 6 inches flarrssa (Er? tfTAcuAJ MO l?ctrTttrG

A = flow area of orifice, in square feet
d = diameter of circular orifice, in inches
h = average driving head (maximum possible head measured from

radius of orifice to crest of principal spillway divided bv 2), in
feet

Q = volumetric flowrate through orifice needed to achieve
approximate 6-hour drawdown, cubic feet per second

S = total storage available in dry storage area, cubic feet

[ = 4.,40 ft.
S - 24759 cu.ft.
Q = S 121,000 seconds

= 1.18 cfs
A = Q / (SORT(64.32 x (h/2))) x 0.6

= 0.165 sq.ft.
d = (2x (SaRT(A | 3.14))) x 12

=$in.
Diameter of dewatering orifice should never be less than 3 inches in order to
help prevent clogging by soil or debris.

Basin Volume Desiqn (Cont.)
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Timmons Group
1001 Boulders Parkway

Suite 300
Richmond, Mrginia 23225
Telephone: (804) 200-6500

TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)

Page:2of4

Revised:7/812005
f!!' 

:

Diameter of dewatering orifice. (cont.)
Note: Flexible tubimg used should be at least 2 inches larger in diameter
than the calculated orifice to promote improved flow characteristics.

Preliminarv Desion Elevations

11) Crest of Riser =
ToP of Dam =

Design High Water =
Upstream Toe of Dam =

Basin Shape

12) Length{o-width Ratio = L / We

We = A / L = the effective width
A = the surface area of the normal pool
L = the length of the flow path from the inflow to the outflow. lf there is more than one

point, any inflow which carries more than 30% of the peak rate of inflow must me
these criteria.

t = t$.-G 0.,',,.,ft.

A = 24;?So sq.ft.
We = 161.67 ft.

Length-to-width Ratio = 0.92784

lf > 2, baffles are required 

--
lf < 2, baffles are not required,)rir. iix 'r',

Runoff

Q=CxixA

q = peak rate of runoff in cubic feet per second
C = runoff coefficient
i = average intensity of rainfall for the time of concentration (Tc) for a selected desig

A = drainage area in acres

P,=
Q=
iz=

izs =

12.50 acres

Qz = 24.38

Qzs = 43.13

Bare packed soil (rough)
in/hr
in/hr

cfs

cfs

:"1=b-167#
3.25#
5.76

@

13)

14)

Principal Spillway Design
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Timmons GrouP
1001 Boulders ParkwaY

Suite 300

Richmond, Vtginia 23225

Telephone: (804) 200-6500

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)

ft

Page:3of4

Revised:7i812005 "

/tt

15) With emergency spillway, required spillway capacity Qp = Q, = 24.38 cfs
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Qzs = 43.13 cfs
(riser and barrel)

16) With emergency spillway:
h = Crest of Emergency Spillwaytlevation - Crest of Riser Elevation

Assumed available head (h) = . ft.

Without emergency spillway:
h = Design High Water Elevation - Crest of Riser Elevation

Assumed available head (h) =*"?ffi" ''' ;1'

17) Riser diameter (Dr) = ,4S in. Rerzsea ftn *arA<''tE/J hnD Ru.'.rzt'rc

Actual head (h) =Tbil1.
(From Plate 3.14-B of the Virginia Erosion and Sediment Handbook third edition 1992)
Note: Aviod orifice flow conditions.

18) Barrel length (l) = ,1'49 ft.
Head (H) on barrel through embankment =. '10.00- ft.

(From Plate 3.14-7 of the Virginia Erosion and Sediment Handbook third edition 1992)

19) Barreldiameter = ( {r 30 ,} in. RCP Revtsxo Pen @*o Q64fiNos
(From Plate 3.14-A of the VirdiqiErf rosion and Sediment Handbook third edition 1992
for corrugated pipe)
(From Plate 3.1 4-B of the Virginia Erosion and Sediment Handbook third edition 1 992
for concrete pipe)

20) Trash rack and anti-vortex device
Diameter = 72 inches

Height=, ._,36', . :inches
(From Plate 3.14-D of the Virginia Erosion and Sediment Handbook third edition 1992)

Emergencv Spillway Desiqn

21) Required spillway capacity Qe = Q25 - Qp = cfs

; the slope of the exit channel (s) =22) Bottom width (b) =
fVfoot; and the minimum length of the exit channel (x) =

(From Table 3.14-C)

23) Ls =Y x(Z + 4) x (1 + (S / (0.25 -S)))

Ls = length of barrel in the saturated zone, feet
Y = the depth of water at the principal spillway crest, feet
Z = slope of the upstream face of embankment in Z feet horizontal to one vertical
S = slope of the barrel in feet per foot

Anti-Seeo Collar Desiqn (Cont.)

74"

ft,

f=
l=
$=

7.00 ft.
4.00 ft.

0.0124 ft. /foot
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Suite 300
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TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)
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Ls = 58.92 ft.

24) Number of collars required = ;_,?: ,

Dimensions = 4:d'X4.6'
(From Plate 3.14-12 of the Virginia erosion anO Sediment Handbook third edition 1992)

Final Desion Elevations

25) Top of Dam = 107.00
Design High Water = 105.00

Emergency Spillway Crest = N/A
Principal Spillway Crest = 104.00

Dewatering Orifice Invert = 99.60
Cleanout Elevation = 98.60

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage

Area " (if excavation was performed) = 98.00



F-'

It Timmons Group TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET Page:1of4 I
II

ll 1001 Boulders Parkway (with or without an emengency spillway)

r suite 300 
r,!__!-!_ ^4^^E 

Revised:7/Bl200rt '

t Richmond, Virginia 23225
II-] Telephone: (804)200-6500

I PROJECT: Williamsburg-James City County Third High School
-l ,z\"J.f\
I BASIK.p LOCATION: Transmission Line Corridor Outfall(Southern Property Line)

I Total area draining to basin; i;rj;i;lftf*,0$iLa;l:iacres.t-

l. Bastn votume Desrgn

-l I, yyet storage:

Gr l ) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres)
-l I 07 cu. yds x 37.00 acres = 2,479.00 cu. yds.

I 2) Available basin volume = 3,8?0 cu. yds. at elevation , .94.59 ,

rrt 3) Excavate lr#;i$j$i$lilNcu. yds. to obtain required volume*.

I 
* Elevation corresponding to required volume = invert of the dewatering orifice.

I
I '' iJlil?:J"1""'.T:# 

cre::x',3"""x,rr. 
cu yds

I -I S) Elevation corresponding to cleanout level = ;::9-$"[5$i:

- 6) Distance from invert of the dewatering orifice to cleanout level = 1.00 ft.

I
I Dry Storage:

I-l 7) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu. yds x 37 acres =. 2,479.00 cu. yds.

I| 8) Total available basin volume at crest of riser* = ,r.l;9;5,.. ,, cu. yds. at elevation , , ,..5,-5Q,,II * Minimum = 134 cu. yds. / acre of total drainage area.

I
I 9) Diameter of dewatering orifice. inches Reo;su p6a priuEo fu^6 Au'Mt{6

I
I A = flow area of oriflce, in square feet

I d = diameter of circular orifice, in inches

| h = average driving head (maximum possible head measured from
radius of orifice to crest of principal spillway divided bv 2), in

r feet
'l A = volumelric flowrate through orifice needed to achieve

'=il:i:lil"t::*;:tff 
iliiT;liJi;'."""j,lilf ;:Ji

-f ft= 2.25 ft.

I g= 75033 cu.ft.

I e=S tzl,A}Oseconds
| = 3.57 cfs

I A= Q/(SORT(64.32x(h/2)))x0.6

I = o'7oo sq'ft'

I d= (2 x (SQRT(A t3.14)))x12
= 11 in.

r Diameter of dewatering orifice should never be less than 3 inches in order to

r paain \/ar,,-^ r.r^^i^^ /r^^^r \ help prevent clogging by soilor debris'
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Timmons Group TEMPOMRYSEDIMENT BASIN DESIGN DATA SHEET
1001 Boulders Parkway (with or without an emengency spillway)

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500
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Diameter of dewatering orifice. (cont.)
Note: Flexible tubimg used should be at least 2 inches larger in diameter
than the calculated orifice to promote improved flow characteristics.

Preliminary Design Elevations

11) Crest of Riser =
ToP of Dam =

Design High Water =
Upstream Toe of Dam =

Basin Shape

12) Length{o-width Ratio = L / We

We = A / L = the effective width
A = the surface area of the normal pool' L = the length of the flow path from the inflow to the outflow. lf there is more than one

point, any inflow which carries more than 30o/o of the peak rate of inflow must me
these criteria.

| = -g30.0p' ft.
4=ffisq.ft.

We = 189.14 ft.
Length-to-width Ratio = 2.00904

lf > 2, baffles are requir€d , .,1i,,:iir:;. r

lf < 2, baffles are not required 'i:::i'iffi::

Runoff

fi=
Q=
iz=

ies =

37,00 acres

Qz = 72.15 cfs

Qzs = 127.65 cfs

Bare packed soil (rough)
inihr
in/hr

Q=CxixA

q = peak rate of runoff in cubic feet per second
C = runoff coefficient
i = average intensity of rainfall for the time of concentration (Tc) for a selected desig

A = drainage area in acres

13)

14)

Principal Soillwav Desion
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Timmons Group TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET
1001 Boulders Parkway (with or without an emengency spillway)

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

Page:3of4

Revised:7/8/20qA
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15) With emergency spillway, required spillway capacity Qp = Q, = 72.15 cfs
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Qr, = 127.65 cfs
(riser and barrel)

16) With emergency spillway:
h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Assumed available head (h) = , ,;1":,'i l''. ii;ft.

Without emergency spillway:
h = Design High Water Elevation - Crest of Riser Elevation

Assumed available head (h) ="'"l.tib'i'-''ft.

17) Riser diameter (Dr) = , . ,-,$.0.,,, , . in. (lewso Pert mtxnu nvo Rd'sste
Actual head (h) =JE0,tt.

(From Plate 3.14-8 of the Virginia Erosion and Sediment Handbook third edition 1992)
Note: Aviod orifice flow conditions.

18) Barrel length (l) = 6q,, ft.
Head (H) on barrel through embankment = :;,ii9..0-0 :r.ft.

(From Plate 3.14-7 of the VirOilpErosion and Sediment Handbook third edition 1992)

{_'n19) Barrel diameter = (48 ,' in. RCP (leg1,;seo pErl poNa Rou.-ttN&s 7'l '

(From Plate 3.14-A of the VirginErosion and Sediment Handbook third edition 1992
for corugated pipe)
(From Plate 3.14-B of the Virginia Erosion and Sediment Handbook third edition 1992
for concrete pipe)

20) Trash rack and anti-vortex device
Diameter = .,,!3,, inches

Height =, : ?l inches
(From Plate 3.14-D of the Virginia Erosion and Sediment Handbook third edition 1992)

Emerqencv Spillwav Desion

21) Required spillway capacity Qe = Q25 - Qp = cfs

; the slope of the exit channel (s) =22) Bottom width (b) = 4It

fVfoot; and the minimum length of the exit channel (x) = ft.
(From Table 3.14-C)

Anti-Seep _Qollar Desiqn

23) Ls =Y x(Z + 4)x (1 + (S / (0.25 -S)))

Ls = length of barrel in the saturated zone, feet
Y = the depth of water at the principal spillway crest, feet
Z = slope of the upstream face of embankment in Z feet horizontal to one vertical
S = slope of the barrel in feet per foot

Anti-Seep Collar Design (Cont.)

Y = 6.00 ft.
Z= 4.00 ft.
S= OnlrA ft llnal
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:

Ls = 50.5't ft.

24) Number of collars required = ,,,. .Q. ,

Dimensions =--TOb-
(From Plate 3.14-12 of the Virginia fr5ffiO Sediment Handbook third edition 1992)

Final Design Elevations

25) Top of Dam = 102.00
Design High Water = 100.00

Emergency Spillway Crest = N/A
Principal Spillway Crest = 99.00

Dewatering Orifice lnvert = 94.50
Cleanout Elevation = 93.50

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage

Area " (if excavation was performed) = 93.00
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Tabl-e of Contents

Tabfe of Contents

********** DES]GN STORMS SUMMARY

r-*^- 
^lJames Urty Uount Design Storms 1".01

uaILsD urLy ueurlL f

Design Storms 1.03

TC CALCULATIONS *********************

STORM 10 .. Tc Calcs 2.0I

****** cN CALCULATIONS *********************

Runoff CN-Area 3.01STORM 1O

STORM IO

sToRM 10....

STORM 1O

** RUNOFF HYDROGRAPHS ********************

S/N:021C01628LC4
PondPack Ver. 09.00.077.00

Hyd. Sunmary .... 4.01

Hyd. Summary .... 4.02

Hyd. Summary.... 4.03

Hyd. Surnmary.... 4.04

Hyd. Summary.... 4.05

POND VOLUMES ***********************

Tirnmons Group
Time: 1:45 PM Date: 1,0/L9/2005
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BMP

BMP

BMP

BMP

BMP

Tabfe of Contents

Tabl-e of Contents (continued)

******************** OUTLET STRUCTURES ********************x

Outl-et 1........ Outl-et Input Data 6.0f
Composite Ratinq Curve . 6.04

POND ROUTING ***********************

OUT 1

P OnO

OUT 2
Pond

OUT IO
Pond

OUT 25
Pond

ouT 100
Pond

P^rrf i n^ qrrmm.rv

P^rrf i n^ qrrmmrrrr

P^rr f i n^ <,,mmr rrr

R^rrf i n^ qrrmmrrrz

Routing Sunnary

7.01

'7 .02

7.03

'1 .o4

7.05

S/N: 021cO162EIC4
PondPack Ver. 09.00.077.00

Tammons Group
Time:1:45 PM Date: I0/19/2005



T\r^6 n6ei ^h c+^rms

Ilih6 .l:nae li rU COUnt

File.... R:\300 - Site Development\301\2115f\Calcs\pondpack\
Titl"e... Project Date: 2/9/2005

Project Engineer: Tirunons croup
Prolect Tj-tl-e: Third High Schoof

Project Cornments:

DESIGN STORMS SUMMARY

n6ci^h qt^rh Fil6 TD = Jamas Cif\/ C^[nt

Sf 
^rm 'l'^ d Nlama : 1

Page 1.01

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

qf^rm trranilon-r'
'I Orat KarnTatI t)cnrn:
Du.ration Multiplier:
Resufting Duration
Resulting SLart Time=

Sfdrm 'fad NI^ma

arrnfhaf i 
^ 

qt^rm

lyr
2 .8000 in

1

TypeIr 24hr

24.0000 hrs
.0000 hrs Step= .1000 hrs End: 24.0000 hrs

t)ara t\/ha kr ta tt) =
q l. 6rm E-radrr an.\t

T^fr'l Prinfr'l l n6^fP*r* ,-F -.I=
Duration Multiplier =
Resufting Duration
Resulting Start Time=

qf^rm Tr^ Nlrma

qrrnfhaf i 
^ 

qf^vm

2yx
3.5000 in

1

24.0000 hrs
.0000 hrs Step:

10

TypeII 24hr

1000 hrs End= 24.0000 hrs

Data Typef File, ID =
qf^?n trradrran^(r

Total Rainfall Depth=
Duration Multiplier =
Resulting Duration
Rcsrrlj- ind ql-^ri- 'Iima=

qf^rm T.^ \Trm6

Synthetic Storm TypeII 24hr
l0 yr
5.5000 in

1

24 .0000 hrs
.0000 hrs Step= .1000 hrs End: 24.0000 hrs

25

Data Type, Fife, ID :
qt^rm rradrr6n-r'! eYuErref

Total Rainfall Depth:
Duration Multiplier =
Resul-ting Duration
Resufting Start Time:

Storm Tag Name

Synthetic Storm TypeII 24hr
25 yx
6.0000 in
I

24.0000 hrs
.0000 hrs Step: .1000 hrs End= 24.0000 hrs

50

S/N:021C01628),C4
PondPack Ver. 09.00.077 .00

Data Type, Eife, ID :
qf^rm rr6^rr6h-r'

'I Ota-L Kaf nIa-t I Ueptn =

Duration MulLiplier =
Pa<rr'lfin^ nrlr.f i^n

Reerrl l- i nd ql-^rF Ti m6:

qrrnfhati^ qi^Tm

50 yr
7.0000 in

1

24.0000 hrs
.0000 hrs Step:

TypeIr 24hr

1000 hrs End= 24.0000 hrs

Timmons Group
Time: l:45 PM Date:. L0/19/2005



Type.... Design Storms page L.02
I Name.... James City Count

I Fi1e.... R:\3OO - site Development\30f\21151\cafcs\pondpack\
Tit1e... Project DaLe: 2/9/2005

Project Engineer: Timmons Group
Project Title: Third High School

Project Comments:

DESIGN STORMS SUMMARY

n6ei dh c F^*m ri r 6 ID : Jamas Ci i\/ C^Inl-uqrLLEr vfLy vvuuL

Data Type, FiJ-e, ID : Synthetic Storm TypeII 24ht
Storm Frequency : 100 yr
Totaf Rainfall Depth: 8.0000 in

I

I
I Duration Multlplier : 1

I Resulting Duration = 24.0000 hrs
t Resulting Start T.ime= .0000 hrs Step= .1000 hrs End: 24.0000 hrs

S/N:021C0162ELC4
I PondPack Ver. 09.00.077.00

I

I

Sform Tad N:mF : 100

I
I
I
I
I
I
I
I
I
I
I
t

Timn^ne Cr^rrh

Time:1:45 PM Date:1,0/1,9/2005
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Type. . . . Design Storms page 1.03
Name.... James City Count Event: 1 yr
Fi1e.... R:\300 - Site Devefopment\301\21151\Cafcs\pondpack\
Storm... TypeII 24hr Tag: 1

DESIGN STORMS SUMMARY

Flesi an Sf orm Fi I F - TD = J:moc /-i f v n^rrnfw qrLLs o vf Ly vvurr L

Storm Tag Name

naf 
^ 

T\rh6 tri lo Tn -
qf^?m rr6drran^\r

qf r usy Lrr-
nrrraf i^n Mrr'l l- inl iar -
Paerr'lfin^ nrrr.fi^n

Recrrl l- i n^ qi-:ri Ti ma=

qf 
^rm 

T^ d NI:ma

qrrnf h6f i - qf 
^rm

lyr
2.8000 in

L

24.0000 hrs
.0000 hrs Step:

TypeII 24hr

1000 hrs End: 24.0000 hrs

nrfr rrrh6 tri lo Tn -vq-4 !1y=, LLL-, tu
Sj-^rm E'radrrann\t

TotAl Rainf:11 Denfll=
Duration Multiplier =
Resul-ting Duration
Raerr'l f i nn ql-Arl- Tima:

qf^zh T.^ ll5ha

qrrhthaf i r e+^rm

2Yx
3.5000 i-n

1

24.0000 hrs
OOOO hrc qfah:

10

TypeIr 24hx

1000 hrs End= 24.0000 hrs

tlrr^ t\rha ts1ta ttl =
qf^rm r-6^,rah^r'

sr r ury Lrt-
Duration Multiplier :
Pa<rtlfind nrrrafi^n

Rosrrl l-i nd qt- 
^ri- 

Ti m6=

C\rhfhati^ Qf^r'n

10 yr
5.5000 in
t

24.0000 hrs
. O00O hrs Step=

a A\-ryysfr

1000 hrs End: 24.0000 hrs

qf^rm Ti^ \Tim^ = 25

Data Type, Fife. ID = Synthetic Storm TypeII 24hr
qt^rm Eradrran.\z = ?5 rrr.J JL
Total R^infal I Denfh= 6.0000 in
flrrrAfi6n Mrrlj-inlior = |
Resulting Duration : 24.0000 hrs
Resufting Start Time: .0000 hrs Step= .1000 hrs End: 24.0000 hrs

Sform Tad l\T^mc = 50

Data Type, File, ID : Synthetic Storm TypeIf 24hr
Storm Erequency : 50 yr
Totaf Rainfall Depth= 7.0000 in
Duration Multiplier = 1-

Resulting Duration = 24.0000 hrs
Resufti.ng Start Time: .0000 hrs Step= .1000 hrs End= 24.0000 hrs

S/N:021C01628LC4
PondPack Ver. 09.00.077 .00

Tinmons Group
Time: 1:45 PM Datez I0/19/2005



Type. . . . Design Storms page 1.04
I Name.... James City Count Event: 1 yr
I Fil-e.... R:\300 - Site Devetopment\301\21151\Cafcs\pondpack\
r Storm... TypeII 24hx Tag: 1

DESIGN STORMS SUMMARY

I Design Storm File, ID : James City Count

Data Type, Fife, ID = Synthetic Storm TypeII 24hr
Storm Frequency : 100 yr

Resulting Start Time= .0000 hrs Step= .1-000 hrs End= 24.0000 hrs

Sl-orm TAd Nama = 100I
I Total Rainfall Depth: 8.0000 in
I Duration Multiplier = 1

I Resul-ting Duration : 24.0000 hrs

S/N:021C01-62EIC4
I PondPack Ver. 09.00.077.00

I

I

I
I
I
I
I
I
t
I
I
I
I
I
I

Ti mm^n a C?^r1h

Time:1:45 PM Date: 10/1,9/2005
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Type.... Tc Cafcs Page 2.01
Name.... STORM 10

Fil-e.... R:\300 - Site Devel-opment\30f\2f15f\Calcs\PondPack\THIRD HS BMP REV 10-14.PPW

:::::::::::::::::::::3::::::: t:::3:3:::: l:::::::::::::::::::::::::::::::
TIME OF CONCENTRATION CALCULATOR

Segment #1: Tc: User Defined

qadmant {1 Tima. .1,630 hrs

't ot'ar '1c : .1630 hrs

S/N: 021C01628IC4
PondPack Ver. 09.00.077.00

Tirunons Group
Tlme: 1:45 PM Date: L0/19/2005



Type.... Tc Calcs
Name.... STORM l0

Page 2.02

Tc Equations used. ..I
File.... R:\300 - Site Development\301\21151\Cafcs\pondpack\THIRD HS BMp REV 10-l4.pPW

I
I Tc : Vafue entered bv user

I
I
I
t
I
I
t
I
I
t
I
I
I
I

Where: Tc = Time of concentration

S/N: 021C01628LC4 Timmons Group
I PondPack Ver. 09.00.077.00 Tlme: l:45 pM Datet L0/19/2005

I

I
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Type.... Runoff CN-Area Page 3.01
Name.... STORM 10

Fil-e.... R:\300 - Site Devefopment\301\21L51\Calcs\pondpack\THlRD HS BMp REV 10-l4.PPW

RUNOFF CURVE NUMBER DATA

Soil/Surf ace Description acres

Tmha r\r'i 
^r! 

a

A.li,rafmant Adirrc+arl

%C %UC CN

.Wt.* 3s.650 91.00

COMPOSTTE AREA & WETGHTED CN ---> '38.650 91.00 (91)

S/N:021C0162ELc4
PondPack Ver. 09.00.077 .00

Timmons Group
Time: 1:45 PM Datez I0/19/2005
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Type.... Unit Hyd. Sunmary page 4.01
Name.... STORM 10 Tag: 1 Event: I yr
Eife.... R:\300 - Site Devefopment\301\21f51\Cafcs\PondPack\THIRD HS BMP REV l0-14.PPW
Storm... TypeII 24hx Tag: 1

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1- year storrn
Duration : 24.0000 hrs Rain Depth : 2.8000 in
Rain Dir : R:\300 - Site Devefopment\30f\21151-\Calcs\PondPack\
Rain Ei-le -ID : - Typelr 24hr
Un1t Hyd Type : Defau-lt Curvilinear
HYG Dir = R:\300 - Site Development\301\21-151\Calcs\PondPack\
HYG FiIe - ID : - STORM 10 I
Tc = .1630 hrs
Drainage Area = 38.650 acres Runoff CN= 91

Computatronaf Time Increment = .02173 hrs
Computed Peak Tj-me = 11.9751- hrs
Computed Peak Fl-ow : 98.69 cfs

Time Increment for HYG File 0500 hrs
Peak Time, Interpolated Output = 12.0000 hrs
D6.L rr^L' rhf^'^^r lted output : 91.64 cfs

DRAINAGE AREA

ID:STORM L0
cN : 91..
Area : u3S:650 acres
S = .9890 in
0.2s : .1978 in

Cumu.lative Runoff

HYU VOl.Ume. . .

1.8856 in
6. 073 ac-ft

6.0'72 ac-ft (area under HYG curve)

X**** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .16300 hrs (ID: STORM 10)
Computationaf Incr, Tm : .02L73 hrs = 0.20000 Tp

Unit Hyd. Shape Factor : 483.432 (3'1.46% under rising limb)
K : 483.43/645.333, K = .7491 (also, K : 2/ (1+(Tr,/Tp) )

Receding/Rising, TrlTp : 1.6698 (solved from K = .'1491,\

Unit Peak, qp = 268.66 cfs
Unrt peak trme Tp : .10867 hrs
Unr-L recedrnq limb, Tr : .43467 hrs
Totaf unit time, Tb : .54333 hrs

Ti mm^ne Cr^rrn

Time:1:45 PM Date.. I0/L9/2005
S/N: 021C01628IC4

I PondPack Ver. 09.00.077.00

I

I
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Type.... Unit Hyd. Summary page
Name.... STORM 10 Tag: 2 Event:
File.... R:\300 - Site Development\301\21151\Cafcs\pondpack\THlRD HS
Storm... TypeII 24hT Tag: 2

SCS UNIT HYDROGRAPH METHOD

4 .02
2yr

BMP REV 1O_14.PPW

STORM EVENT: 2

Duration
Ka.ln iJ.lr
KA.TN .E"IIC -ID :

HYG Dir
HYG Fil-e - ID =

n-^l*^^^

\16r? cf^rm

24.0000 hrs Rein Denl-h = 3.500n in
R:\300 - Site Deve.l-opment\301\21151\Cal-cs\PondPack\
- TypeII 24ht

Def auf t Curvi-l-i-near
R:\300 - Site Devel-opment\301\21151\Calcs\PondPack\
- STORM 10 2

.1630 hrs
38.650 acres Runoff CN= 91

Computational- Time Increment
Computed Peak Ti,me
Computed Peak Flow

Time Increment for HYG Eile
Peak Time, Interpo]ated Output
Peak Flow, Interpolated Output

.02173 hrs
11.9751 hrs
I3L.42 cts

.0500 hrs
12 .0000 hrs
I29.59 cfs

DRAINAGE AREA

ID:STORM 10
CN : 91
Area = 38.650 acres
s : .9890 in
u..Z5 = .Iyl6 an

Cumulative Runoff

2.5411 in
8.185 ac-ft

HYG Vol-ume... 8.184 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

S/N: 021C0162EIC4
PondPack Ver. 09.00.077 .00

Tlme Concentration, Tc =
Computational fncr, Tm =

TIni f nc^k YY
Unit peak time Tp =
IIni f ra.adi nd I i mh Tf =rrY I +lru,

Total unit time, Tb =

.16300 hrs (rD: STORM 10)

.02L13 hrs : 0.20000 Tp

268.66 cfs
.10867 hrs
.43467 hrs
.54333 hrs

Unit Hyd. Shape Factor : 483.432 (37.46"6 under risj-nq limb)
K : 483.43/645.333, K = .7491 (a1so, K = 2/ (1+(TrlTp) )

Receding/Rising, TrlTp = 1.6698 (solved from K : .149I)

Timmons Group
L:45 PM Date: I0/L9/2005
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Type.... Unit Hyd. Summary Page 4
Name.... STORM 10 Tag: 10 Event: l0
File.... R:\300 - Site Devefopment\301\21151\Calcs\pondpack\THIRD HS
Storm... TypeII 24ht: Tag: 10

SCS UNIT HYDROGRAPH METHOD

.03
yr

BMP REV 1O-I4.PPW

STORM EVENT: l-0
Durat.ion
Rain Dir
Katn llre -lD :
unaE Hyo ]ype :
HYG DiT
HYG Fife - ID =

year storm
24.0000 hrs Rein ncnl-h = 5.5000 in
R: \300 - Site Devefopment\301\21151\Cafcs\PondPack\
- TypeII 24hr

Default Curvifinear
R:\300 - Site Development\301\21151\calcs\PondPack\
- STORM 10 10

.1630 hrs
38.650 acres Runoff CN: 91

Computational Time Increment = .02173 hrs
= 11.9751 hrs
= 224.38 cfs

Time Increment for HYG Fife 0500 hrs
I Peak Time, Interpolated Output : L2.0000 hrs

Peak Ffow, Interpofated Output : 220.20 cfs
I WARNING: The difference between cafcu.Iated peak flow

:rA i nFarnal .Fed neak fI ow i s drFater than 1.50?

DRAINAGE AREA

ID: STORM 10
CN:91
Area = 38.650 acres
S = .9890 in
0.2s : .1978 in

Cumufative Runoff

I
I
I
I
I
I
I
I
I
I
I
I
I

HYti votume.

'**** SCS UNIT HYDROGRAPH PARAMETERS *****

4.4687 in
14.393 ac-ft

14.391 ac-ft (area under HYG curve)

.16300 hrs (ID: STORM l0)

.021.'73 hrs : 0.20000 Tp
Time Concentration, Tc :
^^-^,,r-rl ^-^l T-^-LompuLaLfonar rncr, Tm :

unrc Hyo. snape lactor =
K = 483.43/645.333, K:
Keceqfng/ KaSrng, I I/ Ip =

Unit peak, qp =
Unit peak time Tp =
TTni1. roca.linn liml^r Tf =
Total- uni L tIme, Tb =

S/N: 021C01 62ELC4
PondPack Ver. 09.00.077.00

483 .432 (37 .462
.7491 (also,

1".6698 (solved

268.66 cfs
. 108 67 hrs
.4346'7 hxs
.54333 hrs

ttnAar ri cina I iml.r\

K = 2/ (1+ (rrlrp) )

from K : .749I)

Timmons Group
Time: 1:45 DaLez L0/19/2005
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Type.... Unit Hyd. Summary
Name. . . . STORM 10 Tag: 25
Fife.... R:\300 - Site Development\301\21
Storm... TypeII 24hx Tag: 25

Page 4.04
Event: 25 yr

151\Cafcs\PondPack\THIRD HS BMP REV 10-l4.PPW

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25
Duration
Rain Dir
Ka1n !.rre --LD :

HYG DiT
HYG Fife - ID :

flraineao Ara: :

\ra:r ef^.m

24.0000 hrs Rain Depth : 6.0000 in
R: \300 - Site Development\3Of\2115f\Calcs\PondPack\
- TypeII 24hr

Default Curvifinear
R: \300 - Site Development\3Of\21f51,\Calcs\PondPack\
- STORM 10 25

.1630 hrs
38.650 acres Runoff CN: 9l

Computational Time Increment
f-^mnrrf a.l DarL Ti mo

Computed Peak Flow

.02173 hrs
11.9751 hrs

24'7 .42 cfs

Time Increment for HYG Fite 0500 hrs
Peak Time, Interpol_ated Output : 11.9500 hrs

I Peak Fl-o!v, fnterpolated Output = 242.92 cfs
I WARNING: The difference between calcufated peak flow

and interpofated peak flow is greater than 1.50%

DRAINAGE AREA

ID:STORM IO
cN=91
Area = 38.650 acres
S = .9890 in
0.2s : .1978 in

Cumufative Runoff

I
I
I
I
I
t
I
I
I
I
I
I
I

HYG Vofume.

*X*** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tq :
-+l ^-^l T-^-uompuLdLronar rncr, Tm :

un1c Hyo. snape Factor :
K: 483-43/645.333, K:
Rere.iino/Ri sino- TrlTn ::!4v4rry, l L/ ry

Unit peak, qp :
Tlnif ne^k fimtr Tn =
Tln i I re.c.li no I i mh Tr =
Totaf unit time, Tb =

4.9512 in
15.966 ac-ft

15.965 ac-ft (area under HYG curve)

.16300 hrs (ID: STORM 10)

.02113 hrs = 0.20000 rp

483.432 (31.46e. under risinq limb)
.749L (a7so, K = 2/ (L+t'ttTrOD

1.6698 (solved from K : .'149L)

268.66 cfs
.10867 hrs
. 434 67 hrs
.54333 hrs

S/N: 021C01628LC4
PondPack Ver. 09.00.077.00

Timrnons Group
Time: 1:45 PM Date: 10/19l2005
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Type.... Unit Hyd. Summary page 4.05
Name. . . . STORM 10 Tag: 100 Event: 100 yr
Fife.... R:\300 - Site Devefopment\301\21151\Cafcs\pondpack\THIRD HS BMp REV 1O-14.ppw
Storm... TypeII 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100
Duration
Rain Dir
Rain File -ID :
Unit Hyd Type =
HYG Dir
HYG Fife - ID :
T-
Dr:inaco Aror :

\raar qf6rm

24.0000 hrs Rain Depth = 8.0000 in
R: \300 - Site Development\301\21151\Cal-cs\PondPack\
- TypeIr 24hr

Default Curvil-inear
R: \300 - Site Development\301\21151\Cal-cs\PondPack\
- sToRM 1-0 100

.1630 hrs
38.650 acres Runoff CN: 9l-

Time Increment for HyG File O5O0 hrs
Peak Time, Interpofated Output = 11.9500 hrs

I Peak F.low, InterpoJ_ated Output : 333.41 cfs
I WARNING: The difference between ca.Icu.Iated peak flow

:::::::::::=:::=:::Tt::=t:=g::::::::T:=1'o*
DRAINAGE AREA

ID: STORM l0
CN=91
Area : 38.650 acres
s : .9890 in
0.25 = .1978 1n

Cumufalive Runoff

I
I
I
I
I
I
I
I
I
I
I
I
I

Lompu c a raona|i rme i ncrement
f-^mn)rf a.l D6.L Ti n6

Computed Peak Elow

: .02173 hrs
= 11.9751 hrs
: 338.95 cfs

6.9245 in
22.343 ac-ft

22.3A0 ac-ft (area under HYG curve)

.16300 hrs (ID: STORM 10)

.02173 hrs = 0.20000 rp

483.432 (31.46e" under rising limb)
.7491 (afso, K = 2/ (1+(Tr,/Tp) )

1.6698 (sofved from K : .149L)

268.66 cfs
.10867 hrs
.43467 hrs
.54333 hrs

HYG Vofume.

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc =
Computationaf Incr, Tm :

Unit Hvcl, Shane Factol =
K: 483.43/645.333, K =
Receding/Rising, TrlTp :

Unit peak, qp :
Unit peak time Tp =
ITniI rFea.linn 'l imh Tr =
Totaf unit time, Tb :

S/N: 021C016281C4
PondPack Ver. 09.00.077.00

Timmons Group
Time: l-:45 PM Date: L0/L9/2005



Type. . .
Name. . .

t r_Le . . .

Vof I Efev-Area
BMP

Page 5.01

I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
t
I
I

R:\300 - Site Devel-opment\301\21151\Cafcs\PondPack\THIRD HS BMP REV 10-14.PPW

El-evation Pfanimeter Area AL+A2+sqr (41*A2) Volume Vofume Sun
(ft) (sq.in) (acres) (acres) (ac-ft) (ac-ft)

93.00
94.00
95.00
96. 00
97.00
98.00
99.00

r00.00
10r.00
102 .00

. 4't 82

.598 6

.7220

.8485

.9'779

.1100

.2446

.3813

.5205

.6622

.0000
4 ,6L40
4 .91 98
5.3546
5.7385
6.1308
6.s309
6 .931 I
7.35L7
1.'1"13L

.000
1.538
L.660
1.785
r.913
2.044
2 . L]'7
2.3r3
a A tr1

2.59L

.000
1.538
3.198
4.983
6.896
8.939

tl. rto
13 .429
15.879
).8 .4'7 0

2
2
2
2

POND VOLUME EQUATIONS

Incremental vofume computed bv the Conic Method for Reservoir Volumes.

Vo]-ume = (1,/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt. (AreaL*Area2))

where: EL'J.t EL2 : Lower and upper e.Ievations of the increment
Areal,Area2 = Areas computed for EL1, EL2, respectj-vely
Vofume = Incrementaf volume between EL1 and EL2

S/N: 021c01628LC4
PondPack Ver. 09.00.077 .00

Tirnmons Group
Time: l:45 PM Date:' L0/1,9/2O05



Type.... Outfet Input Data paqe 6.01
I Name.... Outlet 1

t Fil-e.... R:\300 - Site Development\30l\21-151\Calcs\pondPack\THIRD HS BMP REV l0-14.PPW

REQUESTED POND ViS ELEVATIONS:

Min. Elev.= 93.00 ft
Increment = .50 ft
Max. Elev.= 102.00 ft

**********************************************
OUTLET CONNECTIVITY**********************************************

---> Eorward Flow Only (UpStream to DnStream)

<---> Forward and Reverse Both Allowed

Structure No. Outfalf E1, ft 82, ft

Orifice-Circul-ar 3 ---> 4 96.400 102 .000
Inlet Box I ---> 4 99.000 102 .000
Orifice-Circular 2 ---> 4 93 . 000 102 .000
Culvert-Circular 4 ---> TW 91. 400 102.000
TW SETUP, DS Channel

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

S/N: 02IC0162EIC4 Timmons croup

I 
PondPack ver. 09.00.077.00

I

Time:1:45 PM DaLei LO/19/2005
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I
I
I
I
I
I
I
I
I
I
I
I
I
I

T\/ha Orrt- l aj- Tnnrtt Data
Name.... Outl-et 1

Page 6.02

Fi-l-e.... R:\300 - Site Devel-opment\301\21L5L\calcs\pondpack\THIRD HS BMP REV 10-L4.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = 3
Structure Type = Orifice-Circufar

# of Oneninos = 1

Invert Elev. : 96.40 ft
Diameter 6353 T1:

Orifice Coeff. : .600

Structure ID : 1-

Sf rile trr rp T\zna : Inl-e L BOx

# of Oneninos = I
Invert Elev. : 99.00 ft
Orifice Area = ).2. 2500 sq. ft
Orifice Coeff. : .600
Weir Length : 19.33 ft
Weir Coeff 3.000
K, Reverse : 1.000
Mannings n : .0000
Kev,Charged Riser = .000
Weir Submergence = No

Structure ID : 2
Structure Type = Orifice-Circular

# of Openings : 1
Invert Elev. : 93 . 00 ft
Diameter 2500 ft
orifice Coeff. = .600

Ti mm^n e Cr^rrn

Time: l-:45 PM Date: l011912005
S/N:021C016281-C4

I PondPack Ver. 09,00,077.00

I

I
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I
I
I

Name.

! rIe.

n,,rl ^+ frrPuL !dLd

Outlet 1
Page 6. 03

R:\300 - Site Development\30f\21f51\Cafcs\pondpack\THIRD HS BMp REV 10-14.ppW

OUTLET STRUCTURE INPUT DATA

Structure ID
Ql-rttnfrrra Trrna = Culvert-Circufar ,r'o'
No. Barrels
Barrel Diameter
Upstream Invert
Dnstream Invert
E^v; - T ^--!L!crr9 Ltt

P.r rrc l T.an^f h

Barref Sfope

I
2.0000 fr
91.40 ft
91_.00 fr
70.00 ft
70.00 ft

.00s71 frlft

24"

Use unsubmerged inlet controf Form 1 equ, below Tl elev.
Use submerged inlet controf Form 1 equ. above T2 efev.

fn transition zone between unsubmerged and submerged inlet control,
interpofate between ffows at T1 & T2. . .
At T1 Efev : 93.52 ft
At T2 Elev : 93.81 ft

OUTLET CONTROL DATA
ruannrngs n : .ul1.t)
Ke = .9000
Kb = .010575
Kr : .9000
HW Convergence = .001

INLET CONTROL DATA,. ,

Equation form = 1

InfetControlK : .0018
InfetControfM : 2.0000
InletContro.lc : .02920
fnletControlY = .7400
11 ratio (HW/D) : 1.059
T2 ratio (HWID) : \.204
Slope Factor = -.500
Calc j-nlet only : Yes

Structure ID
ql-rrr^l-1116 T\rna

(f orward entrance .loss )
/ha- f| nf frr'l I f 1^i.l)

/rorzarqo anfrrn^6 l^-^\!IIL!UIIIU TJJJ /

= TW SETUP, DS Channef

EREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. . .
Maximum Iterations= 30
Min. TW toferance = .01 ft
Max. TW toferance : .01 ft
Min. HW toferance = .01- ft
Max. HW toferance : .01 ft
Min. Q toferance 10 cfs
Max. Q toferance 10 cfs

S/N:021C01628LC4
PondPack Ver. 09.00.077 .00

Tirnnons Group
Time: l:45 PM DaEe: I0/L9/2005
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T\/nc r]^mnAqi l. a R^ti nd airY\/a

Name.... Outl"et 1
Page 6. 04

Fil-e.... R:\300 - Site Development\301\21151\Calcs\pondpack\THlRD HS BMp REV 10-14.ppw

WS Elev, Totaf Q
e^nr7af^a ________I::::____---_

TW Elev Error
ft +/-flc Contributing Structures

Elev. O
ft cfs

93.00
93. s0
94.00
94 .50
9s.00
95.50
96. 00
96.40
96.50
97.00
97.50
98.00
98.50
99.00
99.50

100.00
1_00.50
101.00
101.50
102.00

.00

.L2

.l'7

.20

.24

.36

.40

.42

.46
r.28
2 .53
3.23

4.29
25.22
49.08
50.77
52.40
54.00

Free Outfall
Free Outfall
Free Outfalf
Eree Outfall
Free Outfall
Free Outfalf
Free Outfa-]]
Eree Outfaff
Free Outfall
Free Outfall
Eree Outfall
Free Outfall
Eree Outfall
Free outfafl
Free Outfafl-
Free Outfafl-
Free Outfal,.l
Free Outfall
Free Outfall
Free Outfall

2,4 (no Q: 3,1)
2,4 (no Q: 3,1)
2, 4 (no Q: 3, 1)
2,4 (no Q: 3,1)
2,4 (no Q: 3,1)
2, 4 (no e: 3, 1)
2,4 (no Q: 3,1)
3,2,4 (no Q: 1)
3,2,4 (no Q: 1)
3,2,4 (no Q: 1)
3,2,4 (no Q: 1)
3,2,4 (no Q: l)
3,2,4 (no Q: l)
3, L,2, 4

I,4 (no Q: 3,2)
I,4 (no Q: 3,2)
\,4 (no Q: 3,2)
L,4 (no Q: 3,2)
T,4 (no Q: 3,2)

S/N: 02lCO162ELC4
PondPack Ver. 09.00.077 .00

Tamnons Group
Time: 1:45 PM Date: L0/19/2005



+ In].ClaJ- VOI
+ HYG Vol IN
- Infiftration :
- HYG VoI OUT

- Retained Vol- :

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Type.... Pond Routing Sumnary Page 7.01
Name.... BMP OUT Taq, L Event: L yr
Fife.... R:\300 - Site Development\301\21151\Calcs\PondPack\THIRD HS BMP REV l0-14.PPW
Storm... TypeII 24hr Tag: 1

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\301\21151\Ca.lcs\pondPack\
Inflow HYG fil-e : NONE STORED - BMP IN 1
Outflow HYG fil-e : NONE STORED - BMP OUT 1

Pond Node Data : BMP
Pond Volume Data = BMP
Pond Outlet Data = Out-let 1

No Infiltration

INITIAL CONDIT]ONS

Startlnq WS Efev = 93.00 ft
Starting Vofume 000 ac-ft
Starting Outflow 00 cfs
Sf arf rno Tnf r ll- r 00 CfS
Starting Totaf Qout= .00 cfs
Time fncrement 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow : 91.64 cfs at 12.0000 hrs
Peak Outffo .42 cfs at 23.8500 hrs

Peak El-evation : 96.36 ft
Peak Storage = 5.655 ac-ft

MASS BALANCE (ac-ft)

Unrouted VoI : -.001 ac-ft (.017% of Inflow Vofume)

WARNING: Outffow hydrograph truncated on right side.

.000
6 .012

.000
2.8TL
3.26L

S/N: 021C01628!C4
I PondPack Ver. 09.00.077.00

I

I

Time: 1:45 PM Date: 10/1912005



+ Initial vof
+ HYG Vol IN
- Infiftration :
- HYG Vof OUT

- Retained vol =

I
I
I
I
I
I
I
I
I
I

Type.... Pond Routing Sunmary page '7.02
Name.... BMP OUT Tag: 2 Event: 2 yr
Fife.... R:\300 - Site Devefopment\301\211"51\Calcs\PondPack\THIRD HS BMP REV 10-14.PPW
Storm... TypeII 24hr Tag: 2

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\301\2f15f\Catcs\pondpack\
Inflow HYG fife : NONE STORED - BMP IN 2
Outflow HYG file = NONE STORED - BMP OUT 2

Pond Node Data : BMP
Pond Volume Data = BMP
Pond Outl-et Data = Outlet 1

No fnfil-tration

TNITIAL CONDfT]ONS

Start i nn WS F.l a\r : 93.00 f t
Starting Vofume 000 ac-ft.
sfarfrnn ntlrf t^t^t O0 CfS
Sfariinn TnfilfY 0O CfS
Starting Total Qout: .00 cfs
Trme Increment 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 729.59 cfs at 12.0000 hrs
Peak Outflow : 'tr"45 pf,$ at 22.7500 hrs

Peak E-levation = 97.07 f t
Peak Storage : 7.033 ac-ft

MASS BALANCE (ac-ft)

.000
8.184

.000
4 .350
3.830

Unrouted Vof : -.003 ac-ft (.038% of Inflow Volume)

I WARNING: outflow hydrograph truncated on right si-de.

I
I
I
I
I
I

S/N: 021C01628LC4

I 
PondPack ver. 0e.00.077.00

I

Tafiunons Group
Time:1:45 PM Date : 1,0 / 19 / 2005



+ Initiaf vol
+ HYG Vo]. IN
- lnfiltration =
- HYG Vof OUT

- Retained Vol :

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Type.... Pond Routing Sunmary page 7.03
Name.... BMP OUT Tag: 10 Event: 10 yr
FiIe.... R:\300 - Site Development\301\21151\calcs\pondPack\THIRD HS BMp REV 10-14.PPW
Storm... TypeII 24hr Tag: 10

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\301\2115L\Catcs\pondpack\
Inflow HYG file = NoNE STORED _ BMP IN 10
OUtflOW HYG fiIC = NONE STORED _ BMP OUT 10

Pond Node Data : BMP
Pond Volume Data = BMP
Pond outfet Data = outlet 1

No Infiftration

INITIAL CONDITIONS

Starting WS Elev : 93.00 ft
Sf Arj- i nd \/61rrma 000 aC-f t
Starfinc Orrfflow 00 CfS
Sfarf i na Tnfi I fr 00 cfs
Starting Tota-l Qout: .00 cfs
Tine Increment 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow : 220.20 cfs at 12.0000 hrs
Peak Outflow : :4:?? cfs at 16.7000 hrs

Peak Elevation = 98.93 ft
Peak Storase : 10.964 ac-ft

MASS BAI,ANCE (ac-ft)

Unrouted Vol- : -.003 ac-ft (.02L2 of Inffow Volume)

WARNING: Outflow hydrograph truncated on right side.

.000
14.391

.000
10.091

4 .298

S/N: 021C01 62EIC4

I PondPack Ver. 09.00.077.00

t

Ti mh^nc Cr^,r^

Time:1:45 PM Daluet 10/19/2005

I



lnitiaf Vol
HYG Vol IN
Infiltration :
HYG Vol OUT
Ketalned vol =

+
+

I
t
t
I
t
I
I
I
I
I
I
I
I
I
I
I
I

Type. . . . Pond Routing Summary page 7.04
Name.... BMP OUT Tag: 25 Event: 25 yr
File.... R:\300 - Site Development\301\21151\Cal-cs\pondpack\THIRD HS BMp REV l0-14.ppVi
Storm... TypeII 24hr Tag: 25

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\301\21151\Cal-cs\pondpack\
Inffor^r HYG file : NONE STORED - BMP rN 25
Outflow HYG file : NONE STORED - BMP OUT 25

Pond Node Data = BMP
Pond Volume Data : BMP
Pond Outl-et Data : Outlet 1

No Infiltration

rNT?TAI, CONDITTONS

Starting WS Elev : 93.00 ft
Starting Vol-ume 000 ac-ft
Starfi no Orrffl nw O0 cfs
Starting Infi_Ltr. 00 cfs
Starting Total Qout: .00 cfs
Time Increment 0500 hrs

INFLOW/OUTFLOW HYDROGRAPE SUMMARY

Peak Inffow : 242.92 cfs at 11.9500 hrs
Peak Outflow = 9.60 cfs at 13.8500 hrs

Peak E-Levatron = 99.13 ft
PaaL qf^rrda = 1.1 .402 ac-fL

MASS BALANCE (ac*ft)

Unrouted Vol : -.003 ac-ft (.020% of Inflow Vofume)

WARNING: Outffow hydrograph truncated on right side.

Time:1:45 PM DaLe: 10/19/2005

.000
15.96s

.000
LL .632
4.329

S/N: 021C0162ELC4
I PondPack Ver. 09.00.077.00

I

t



+
+

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

S/N: 021C01628IC4
PondPack Ver. 09.0A.011 .00

-.004 ac-ft (.016% of Inflow Vo.l-ume)

.05
yr

BMP REV 10-14.PPW

Type.... Pond Routing Sunmary page 7
Name.... BMP OUT Tag: 100 Event: 100
Eile.... R:\300 - Site Devefopment\301\2115f\Cafcs\pondpack\THlRD HS
Storm... TypeII 24hx Tag: 100

LEVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Development\301\21151"\Calcs\pondpack\
Inflow HYG file : NONE STORED - BMP IN 100
Outflow HYG file = NONE STORED - BMP OUT 100

Pond Node Data = BMP
Pond Vofume Data : BMP
Pond Outfet Data : Outlet 1

No Infiltration

INITIAL CONDIT]ONS

qFrrii n^ \7^l rlma
qf^rtsi nn orrfFl nur
qf rYtinn Tnf i lf ,
qf^rfi n^ T^f^l n^rrf=

Time Increment

93.00 ft
.000 ac-ft

. O0 cf s

.00 cf s

.00 cf s
.0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow
Peak Outflow

333.41 cfs at
49.22 cfs at

11.9500 hrs
12.3500 hrs

Peak El-evation
Peak Storage =

,'to0-s{ ft',
13.531 ac-ft

MASS BALANCE (ac-ft)

Initiaf Vol
HYG VoI IN
Infil-tration
HYG Vol OUT
Retained Vol

Unrouted Vol

.000
22.300

.000
L7.9L2
4.385

WARNING: Outflow hydrograph truncated on right side.

Timmons Group
Ti.me: 1:45 PM Date: L0/19/2005



Appendix A

I 
Index of Starting page Numbers for ID Names

----- B -----

I 
"*l:;; s.01, 7 .01, '7 .02, 1 .03, '1 .04,

----- J -----
James City Count... 1.01, l-.03

I ;;;;.""r... - 
u.0,., u.on

I ;{*,j't,, 
^: 2'r,''01" 

4 oL' 4'02'

I
I
I
I
I
I
I
I
I
I
I
I
I

S/N: 021C01628LC4 Timmons croup
I PondPack Ver. 09.00.077.00 Tame: l:45 PM Date:1,0/19/2005

I

I
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4hco' ^/0', tL' .''/"' la{ ' r t'\7;.h H"r- il"1 ap
,- ,t''James City County BMP Guidelines ,.

Table 2

Worksheet for BMP Point System

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of
Site Served

BMP

{fl
BMP Points

lo

1(rt 5f o tc"

|-ilnt't 
9xtc'

Weighted
BMP Points

6.s

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 6 B

Natural Points for? Fraction of Site Open Space Credit Natural Open Space

x

x

o.36

?,70

//,66ac'

TOTAL NATUML OPEN SPACE CREDIT: 3D6

B. NATURAL opEN spAcE cREDtr d%l5 = 20,?7/t = Zo?/t.

?,0f 8,t? V/t
c. TOTAL WEIGHTED POINTS

,/A6,8+3p6=g.q
ffi T"tal

t/08/ry /*/ ,l fo,td oil Tlt/ nr/q Qtt/ dF /8"7
Wu" ff c' fr f-* il;; ;;ha ;fu q 4 n1/4' 
oft^ ;rf" it ii' ffi,,ni{f { [d" i6i/dnr "'/ r P rw"#,iii oaiii*nl *ti/z/*i lltc l/fy''

\eflc('

(ol)(s,sc)

Y%*=ot'

t{nts r;\Lb,tilr0l
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TCH CROSS SEC

SECT, H_H PRE
(PROV\DED BY JCC)
CN:63
Tc : 85 min.
Q2 = 2'55 cfs
Qro: 9'63 cfs

SECT. H_H POST
n : 0.060
S : 2.70%
Q2 : 1.90 cfs
Qto: 2'40 cfs

V2 = l.2O fPs
Dto: 0'25'
d : VARIABLE
B = 4.7'
tSS -- 12: l
RSS -- 12: I

* tfrJ,ftof 
,

. .A {rb Xc.lf
,)Vt - a. ,f l'

'' -,ncrlt/- . l.E
n-"- ^ r ta,

c'?lf|(ct')'S k
2 Ve-

^tt,
ultlt"
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Project Description

Input Data

Mannings Coeffic ).060
Slope 2.70 %

Left Side Slope 12.00 fUft (H:V)

Right Side Slope 12.00 fUft (H:V)

Bottom Width 4.7O ft
Discharge 1.90 cfs

Ditch Section H-H / 2Year
Worksheet for Trapezoidal Channel

J. K. Timmons & Assoc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet

Flow Element
Method

Solve For

H-H 2 year

Trapezoidal Cha

Manning's Formr

Channel Depth

Depth

Flow Area
Wetted Perimr

Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head

Specific Energ

Froude Numb,

Flow Type

0.22
1.6

9.93

9.91

0.15
'1o.73

1.20

o.o2
0.24
0.53

Subcritical

ft
ft:
ft
ft
ft
o/o /
ttts /
ft
ft

r:\...\301 \2 1 1 5 1 \calcs\erosion control\ditch.fm2
1Ol23lO5 12:16:28 PM @ Haestad Methods, Inc

Project Engineer: TIMMONS
FlowMaster v6.O [614b]

(203) 755-1666 Page 1 of 1
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Project Description

Input Data

Mannings Coeffic ).060
Slope 2.70 %

Left Side Slope 12.00 fl/ft (H:V)

Right Side Slope 12.00 fUft (H:V)

Bottom Width 4.70 ft
Discharge 2.4O cfs

Ditch Section H-H / 10 Year
Worksheet for Trapezoidal Channel

J. K. Timmons & Assoc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element
Method

Solve For

H-H_10 year

Trapezoidal Cha

Manning's Formr

Channel Depth

Depth

Flow Area

Wefted Perimr

Top Width

Critical Depth

Critical Slope

Velocity
Velocity Head

Specific Energ

Froude Numb,

Flow Type

0.25 ft
1.9 ft2

10.60 ft
10.58 ft
0.17 ft

10.33 % "r'
1.28 fls f
0.03 ft
o.27 ft
0.54

Subcritical

r:\...\30'l \2'1 1 51 \calcs\erosion control\ditch.fm2
1Ol23lOS '12'.16:54 PM O Haestad Methods, Inc.

Project Engineer: TIMMONS
FlowMaster v6.o [614b]

(203) 755-1666 Page 1 of 1
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STORM SEWER DESIGN COMPUTATIONS

PROJECT: Third High School JOB # 21151
COUNTY: Williamsburg-JamesCityCounty
DESCRIPTION: Storm Sewer
DATE: 10l23l2o0s

Storm Frequency 10 year
0.013

Manual lnout of Oata

FROM PIPE iO DRAINAGE RI]NOFF CA CA INIET RAN. RUNOFF TOP HEIGHT INV INV. LENGTH SLOPE OIA CAPACITYVELOCITY FLOW AddiIiO AddNiONAISTR TYPE
POINT MME POINT AREA )EFFICIE INCRE, ACCI.IM. TIME FAIL O STR SIR UPPER IOWER TIME BLDGAIC'A

(acre6) (min) {r',nd (ca) (€l&) (r0 (n) (lt) 6) {nn) (jn) (.f!) 0/!) (min)

12
34
RA

78
$? -389 10

OY IU
71 72
73 74
75 76
11 12

77 78

7s 80
BEND 8OA

81 82
8384
85 86
87 88
13 14

35 35
89 90
91 92
BEND2 92A
93 .94

95 96
97 98
99 100
15 16

101 102
103 1M
105 106
1A7 108
17 18

19 20
21 22
132 1U
138 140
135 136
23 24
25 25
39 40
41 42
o,i : oz
43 44
es 6a
65 66
45 46
67 68
47 48
49 50
55 56
57 58
59 60
51 52
109 110
111 112
113 114
115 116
117 118

BEND,I18A
119 120
121 122
BEND 122A
123 124
125 126
127 128
14't 142
143 144
145 146
147 148
129 130
53 54
27 28
31 32
333r'.
29 30

5
7

I
11

71
'74.

1q

11

13

79

BEND
81

OJ

85
87
13
1(

15
o1

BEND2
YJ
vc
aa

99
{5
1-7

103
105
107

17
10

21

z5
135

135
ZJ

25
27
4',l

43
43
45
65
45
47

47
49
F4

CT

59
51

53
111
4 4a

114

117
BEND
119
121

BEND
123
125
127
129

143
145
147
129
CJ

27
29

33
29
END

END

1.20 0.77 0.92 0.92 5.00 7.00
0.60 0.6s 0.39 1.31 5.18 6.98
0.15 0.90 0.14 1.45 5.70 6.86
0.13 0.92 0.12 1.57 6.30 6.71

\2a 0.67 0.s0 , 0.80 5.00 7.0o
0 00 0 30 0.00 2.37 6.65 6.62
0.17 0.70 o.12 9.17 5.00 7.00
0.12 0.63 0.08 0.33 5.41 6.92
0.12 0.76 0.09 0.42 5.68 6.88
0.1 5 0.4s 0.07 0.49 5.83 6.84
0.00 0.30 0.00 2.E6 6.83 6.56
0.09 0.80 0.07 0.19 5.00 7.00

0.14 0.90 0.13 0.32 5.20 6.98
0.00 0 30 o.oo o.32 5.41 6.92
0 11 0.78 0.09 0.40 5.45 6.92
0.1 1 0.82 0.09 0.49 5.45 6.92
0.09 0.3s 0.03 0.52 5.20 6.98
0.16 0.74 0.12 0.67 5.95 6.82
0.00 0.30 0.00 3.53 7.21 6.46
1.25 0.81 1.01 . 1.Ol S.0o 7.00
0 09 0 80 0.07 0.23 5.00 7.00
0.14 0.90 0.13 0.36 5.18 6.98
0.00 0.30 0.00 0.36 5.39 6.94
0.11 0.78 0.09 0.45 5.42 6.92
0 11 0.82 0.09 0.54 5.42 6.92
0.09 0.35 0.03 0.57 s.18 6.98
0.16 0.74 0.12 0.69 7.56 6.40
0.00 0.30 0.00 5.23 7.56 6.40
0.13 0.70 0.09 0.10 5.00 7.00
0.1 1 0.7B 0.09 0.27 5.47 6.92
0.07 0.80 0.06 0.33 5.77 6.86
0.08 0.56 0.04 0.40 6.11 6.77
0 00 0 30 0.00 5.63 7.91 6.32
0.48 0.85 0.41 6.04 8.22 6.26
0.86 0.72 0.62 6.65 8.60 6.20
0.12 0.90 0.1'1 0.39 5.00 7.00
o.os 0.90 0.05 o.o5 5.00 7.oo
0.00 0.30 0.00 0.44 5.22 6.96
0.00 0.30 0.00 7.09 8.82 6.14
2.?7 0.s3 1.37 8.47 9.26 5.07
1.72 0.80 1.38 1.38 5.00 7.00
0 23 0.84 0.19 1.57 5.28 6.96
a.24 o-83 0.ro o.io 5.oo z.oo
0.00 0.30 0.00 1.77 5.85 6.84
0.65 0.75 0.49 0.49 5.OO 7.00
1.31 0.86 1.13 1.61 5.31 6.94
0 07 0 67 0.05 3.43 6.08 6.80
1 .42 0.85 1.21 1.21 5.00 7.OO

3 )e a 7 t 0.06 4.69 6.08 6.80
0.c0 c.33 0.00 4.69 6.45 6 68
2 02 A 29 0.59 0.59 5.00 7.00
0.79 4.32 0.25 0.&4 5.51 6.90
0.s1 0.34 0.31 1.15 6.22 6.74
c 00 0.3c 0.00 5.84 7.06 6.50
0 08 0.68 0.05 0.50 5.00 7.00
0.08 4.42 0.03 0.54 5.21 6.96
0.05 0.34 0.02 0.62 5.50 6.92
0.09 0.5! 0.05 0.68 5.84 6.84
0.07 0.70 0.05 0.82 5.84 6.84
0.00 0.30 0.00 0.82 5.21 6.96
0.11 0.44 0.05 1.11 6.47 6.68
4 14 r.58 0.08 1.69 6.47 6.68
0.00 0.30 0.00 1.69 6.01 6.80
0.16 0.71 0.11 1.96 6.35 6.71
0.13 0.66 0.09 2.05 6.53 6.65
0.07 0.66 0.05 2.09 6.57 6.65
o 04 o.8o o.o3 o.o9 5.oo 7.oo
0.06 8.41 0.O2 0.12 5.28 6.96
0 09 0 36 o.o3 0.39 5.65 6.88
0.09 0.59 0.05 0.44 5.95 6.82
i. 13 r.36 0.05 2.58 6.61 6.62
,.58 il 5'1 0.30 8.72 7.06 6.50
t tt5 .j 4ii 4.21 17.39 9.50 6.04
0.69 0 30 0.21 0.21 5.OO 7.OO

3.2A 0.31 0.99 1.20 5.48 6.s2
3 53 i 51 1.83 20.42 9.82 5.98

1.53 0.32

6.5 108.00 4.50 103.50 103.24 52.27 0.0050 21

9.2 108.00 4.86 103.14 102.32 163.09 0.0050 21

9.9 112.30 10.23 102.07 101.10 194.16 0.0050 24

10.s 112.30 11.30 101.00 100.44 112.92 0.0050 24

5.6 109,50 4.5O:: 105.00 '101.19 ,, 92.10 0.0414 15
15.7 111.50 11.16 100.34 100.02 63.00 0.0050 24

1.2 112.90 3.40 109.50 't09.12 76.07 0.0050 15

2.3 ',112.90 3.88 '109.02 108.71 62.33 0.0050 15

2.9 112.90 4.29 108.61 104.50 81.83 0.0502 15

3.4 113.10 8.70 104.40 100.77 71.17 0.0510 15

18.8 111.48 11.71 99.77 99.07 140.s1 0.0050 27

1.3 '113.20 4.00 109.20 109.01 37.91 0.0050 15

2.2 113.20 4.29 108.91 108.67 47.36 0.0050 15

2.2 114.00 5.33 108.67 108.63 8.14 0.0050 15

2.8 113.00 4.47 108.53 108.27 51.70 0.OO5o 15

3.4 112.80 4.63 108.17 107.74 87.00 0.0050 15

3.7 111.90 4.26 107.64 107.38 51.70 0.0050 15

4.5 113.00 5.72 107.28 100.07 78.50 0.0919 1s

22.8 111.48 12.66 98.82 98.13 138.50 0.0050 30

7.1 109.50 4.50 105.@'99.38 114.11 0,0493 15

1.6 113.20 4.00 109.20 t09.02 36.91 0.0050'15
2.5 113.30 4.38 108.92 108.68 47.36 0.0050 15

2.5 113.20 4.52 108.68 108.64 8.14 0.0050 15

3.1 113.00 4.46 108.54 108.28 51.70 0.0050 15

3.7 112.80 4.62 108.18 107.74 87.00 0.0050 15

4.0 111.90 4.26 107.64 107.39 51.70 0.0050 15

4.4 113.00 5.71 107.29 99.38 78.50 0.1007 15

33.s 111.48 13.60 97.88 97.12 152.08 0.0050 33

0.7 113. 10 3.60 109.50 '109.11 77.67 0.005A 15

1.9 112.90 3.89 109.01 108.70 62.33 0.00s0 15

2.3 'r13.30 4.70 108.60 108.2',t 77.50 0.0050 '1s

27 112.75 4.64 '108.11 98.62 78.46 01210 15

35.6 112.40 15.53 96.87 96.20 134.26 0.0050 36

37.8 109.80 14.10 9s.70 94.84 171.00 0.0050 42
41.3 109.70 14.96 94.74 94.23 101.82 0.0050 42
2.8 109.85 1.67 108.18 'tO7.O3 76.94 0.0150 15' 0,3 110.20 1.67 108.53 107.03 67.98 0.0221 15

3.0 11'1.50 4.57 106.93 96.48 68.45 0.1s26 15

43.5 111.70 17 .s7 94.13 93.12 203.36 0.0050 42
E4 r' 'ne^^ .n2e o)A) ornc 11p8r nn050 48

9.6 107.40 5.66 101.74 101.30 88.13 0.0050 21
''0.9 108.30 7.10 10',1.20 100.29 182.26 0.0050 21

1.4 109.00 4.90 i05,00 iOO.ZS ' gS.Zl O.rr96 r5
12.1 1'10.50 10.46 100.04 99.66 7s.88 0.0050 24

3.4 106.75 4.75 102.00 101.62 76.64 o.OO5o 18

11.2 106.OO 4.88 101.12 99.66 185.00 O.OO79 24

23.3 110.00 10.84 99.16 98.46 140.00 0.0050 30

8.4 108.00 3.OO 1o5.OO 99.71 185.00 0.0286 15

3i 9 110.50 12.29 98.21 97.43 157.57 0.0050 33
31.4 112.60 15.42 97 .18 95.87 261.90 0.0050 36

4.1 104.25 2.75't01.5o 100.86 126.51 o.OO5o 15

5.8 104.25 3.64 100.61 99.61 199.99 0.0050 1E

7.7 104.25 5.14 99.11 96.77 120.66 0.0194 24
38 0 105.00 9.23 95.77 95.37 79.33 0.0050 36
3.s 112.50 3.00 109.50 109.24 51.s5 0.0050 15

3.7 113.1A 3.96 109.14 108.78 71.50 0.0050 15

4.3 113.10 4.42 108.68 108.25 86.28 0.0050 15

4.6 112.80 4.65 108.15 107.93 43.75 0.0050 '1s

s.6 113.20 5.52 107.68 107.20 96.68 0.0050 ',l8

5.7 113.21 6.00 107.20 107.03 34.99 0.0050 18

7 .4 112.90 6.37 106.53 106.22 6'l .17 0.0050 24
1i.3 112.90 6.78 106.12 105.95 33.67 0.0050 24
11.5 113.22 7.27 105.95 105.37 115.61 0.0050 24
13.2 112.90 7.63 105.27 104.97 60.00 0.0050 24
13.6 112.90 8.03 104.87 104.5E 58.17 0.0050 24

13 9 112.90 8.42 104.48 102.29 39.52 0.0555 24

0.6 113.20 4.20 109.00 108.78 44.73 o.OO5o 15

0.8 112.80 4.12 108.68 108.37 61.14 0.0050 15

2.7 112.80 4.53 108.27 107.92 69.24 0.0050 15

3.0 1 12.90 5.08 107.82 103.14 47.57 0.0985 15
','t .'" 112.90 10.71 102.19 96.37 91.82 0.0634 24
atri.l 104.25 8.98 95.27 93.02 173.01 0.0130 36

1rlii.0 104.00 12 48 91.52 90.611 184.04 0.0050 54

1.4 1o3.OO 3.OO 1oo.0o 95.37 173.17 0.0267 15

8.3 100.00 5,13 94.87 93.35 304.35 0.0050 21

122.1 103.00 12.50 90.50 90.00 47.95 0.0104 54

11.2 4.83 0.18 0 0 Dl-3B, L=6'
11.2 5.21 O.52 0 0 Dl-3C. L=6'
16.0 5.38 0.60 0 0 Dl-3B8. L=6'
16.0 5.45 0.35 0 0 Dl-388. L=6'
13:1 10.31 0.1S '*. 0DFge.,L*6],,'
16.0 5.82 0.18 0 0 MH-2
4.6 g,13 0.41 0.053 0.05052 18" NYLOPLAS-
4.6 314 0.28 0.092 0.0874 18'NYLOPLAS-
14.5 9.25 0.15 o O 18" NYLOPLAS-
14.6 9.68 0j2 o O 18" NYLOPTAS-
21.9 6.21 0.38 0 0 MH-2
4.6 3.23 0.20 0j24 0. 1178 18" NYLOPLAS-
4.6 3.70 0.21 0 0 lS" NYLOPLAS-
4.6 3.69 0.04 0 0 18'NYLOPLAS'
4.6 3.91 0.22 0 0 18" NYLOPLAS'
4.6 4.09 0.36 0 0 18. NYLOPLAS-
4 6 4.14 0.21 0 0 18" NYTOPLAS-

19.6 13.02 0.10 0.026 0 0247 18" NYLOPTAS-
29.0 6.56 0.35 0 0 MH-2

ias {1.e? 0.16, ,o oDt-gc,:t=6' :

4.6 3.42 0.18 o.',t7',t 0.16245 '18" NYLOPLAS-
4 6 3.82 0.21 0 0 18" NYLOPTAS'
4.6 3.81 0.04 0 0 ls" NYLOPLAS-
4.6 4.01 0.22 0 0 18" NYTOPLAS'
4.6 4.16 0.35 o 0 1s" NYLOPLAS-
4.6 4.20 0.21 0 0 18" NYLOPLAS'

20 5 13.33 o.1o O 0 Is', NYLOPLAS'
37.4 7.'14 0.36 0 0 MH-2
4.6 2.73 A.47 0.014 0.01s3 18" NYLOPLAS-
4.6 3.56 0.29 0.088 0.0836 18rr NYLOPLAS-
4.6 9]2 0.35 o 0 18" NYLOPLAS

22.5 12.37 0.1'1 0.025 0.02375 18' NYLOPTAS-
47.2 7.35 0.31 0 0 MH-2
71 1 7.52 0.38 0 0 JB-1 W/DI-I TO
71.1 7.68 0.22 0 0 JB-1 w/Dr-1 TO
7.9 5.88 0.22 0.3 0.285 ZURN
9.6 3.60 0.12 0 , oZURN

?.5.2 13.92 0.08 0 0 MH-2
71.1 7.78 0.44 0 0 MH-2
1C1.6 3.12 0.24 0 0 JB.1 tJlSt-1 TO
11.2 5.25 0.28 0 0 Dl-38, L=6'
11.2 5.32 0.57 0 0 Dl-38. L=6'
22.9 ' to.ts '0.06 0 0 Dt-38, L=6'
't6.0 5.61 0.23 0 0 MH-2
7.4 4.12 0.31 0 0 D!38, L-6'

20.1 6.58 0.47 o O Dt-1

:l; c 6.58 0.35 0 0 D'-7 WJD|-1 TO1

10.9 9.85 0.31 o 0 Dt-1

i)7.1 7.O9 0-37 0 0 Or-7wlDt-i TOf
t17.2 7.15 0.61 0 0 MH-2
4.6 4.22 0.51 o 0 0l-1
7,4 4.66 0.72 0 0 Dt-1

3'1.s 8.31 0.24 o O Dt-1
:t7.2 7.44 0.18 0 0 MH-2
,i..6 4.11 0.21 0.471 0.44745 18',NYLOpIA$-
/..6 4.16 0.29 0 0 18" NYLOPLAS-
{..e 4.24 0.34 0.074 0.0703 18'NYLOPLAS"
r.6 4.25 0.17 0 0 18" NYLOpLAS'
7.1 4.62 0.35 0.096 0.0912 18" NYLOPLAS-
7.1 4.64 0.13 0 0 18" NYtOptAS-
:6.0 5.00 0.20 0.257 J 24415 24" NYLOPLAS
j5.0 5.53 0.'t0 0.531 0 50445 24" NYLOPLAS'
16 0 5.55 0.35 o 0 24" NYLOPLAS-
1A.0 5.70 0.18 0.162 0.1539 24" NYLOPLAS"
r6.C 5.73 0.17 0 0 24" NYLOPLAS-
53.3 14.30 0.05 0 0 24" NYLOpLAS-
4.6 2.63 0.28 0.062 0.0583 24' NYLOPLAS-
4.6 2.81 0.36 0 0 24" NYLOPLAS'
4.6 3.87 0.30 0.252 A.23s4 24" NYLOPLAS'

2A.3 1'1.86 0.07 0 C 24" NYLOPTAS'
,'::r.ir 15.88 0.10 0 * ?4" NYLOPLA$
,::: ; 11.82 O.24 0 f Dl-7 W/0l-1 TOi

1 i! i 9.63 O.32 0 lr .lB-l tV/Di-1 TO
10.6 6.04 0.48 o 0 Dl-1

11"2 5.11 0.99 0 0 Di-1
.::r.r1.i 13.27 0.06 0 

'1 
J8-1 WlDi-1 TO

158157 0.49 0.49 16.00 5.00 2.4 105.00 7.00 98.00 94.90 149.00 0.0208 24 5lo 6.12 0.41 0 Dl-1
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STR 1 57

STR 157
C-factor Area

0.30 1.48
0.95 0
0.95 0
0.25 0
0.80 0.05

Area
1.53

Overland:
Length =
SloPe =
c-factor =

Concentrated:
Length =

H-

0.444
0
0
0

0.04
TotalC-factor

0.316

200 ft
2.0 o/o

0.31

tc= 14.1 minutes

lz= 3.81 Qz = 1.8 cfs
lro = 4.95 Qro = 2.4 cls
lzs= 5.70 Qzs = 2.8 cfs
lso = 7.61 Qso = 3.7 cfs

froo = 8.67 Qroo = 4.2 cls

21151DR.xls
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James City County, Virginia
Environmental Division

Erosion and Sediment Control and
Stormwater Management Design Plan Checklists

Table of Contents

Contents
Erosion and Sediment Control Plan

Page

I
I
J

4

I.
II.
ru.
IV.

General
Site Plan
Narrative
Calculations

Stormwater Management Design Plan
I.
II.
III.
IV.
V.

General
Stormwater Conveyance Systems
Stormwater Management i BMP Facilities
Outlet Protections
Additional Comments and Information

5

7
8

t4
t4

Project Name:
Owner / Applicant:
Plan Preparer:
Proiect Location:
Tax Map / Parcel:
County Plan No. (if known):
County BMP Type: (A-s )
Other information submitted in addition to this checklist (Check all that apply):

-tr Design or Construction Drawings (Plans, Profiles, Details, etc.).

-W Erosion & Sediment Control Plan (Plans, Details, etc.).
,E Erosion & Sediment Control Plan Design Report.

-d Stormwater Management Design Plan (Plans, Profiles, Details, etc.).
,tr Stormwater Management Design Report.
J Other, List:

Issue Date
Msrch 1,2001

GENERAL INFORMATION
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

EROSION AND SEDIMENT CONTROL PLAI,{ CHECKLIST

L GENERAL:

Yes No N/A
/n O FAMILIAkITYwith current versions of Chapter 8, Erosion and Sedimentation Control

and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH).

LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required
for the project.

"6n n

J J t I/ARANCE if necessary, requested in writing, for the plan approving authority to waive
or modify any of the minimum standards and specifications of the VESCH deemed
inappropriate based on site conditions specific to this review case only. Variances which
are approved shall be properly documented in the plan and become part of the approved
erosion and sediment control plan for the site.

il. SITE PLIIN:

Yes No N/A
-6 I n VICINITY MAP locating the site in relation to the surrounding area. Include any major

landmarks which might assist in physically locating the site.

ffl O INDICATE NORTH directionin relation to the site.

"6n I LIMITS OF CLEARING AND GRADING for the site including that required for
implementation of erosion and sediment controls, stockpile areas and utilities.

"6 J J DISTTJRBED AREA ESTIMATES inacres or square feet for the project.

,{t J EXISTING TOPOGRAPHYoT contours for the site at no more than 5 fbot contour
interval.

-dt r FINAL TOPOGRAPHY, contours or proposed site grading in accordance with the design
plan which indicates changes to existing topography and drainage patterns at no more
than 2 foot contour interval (or I foot contours where required).

.6 O D EXISTING AND PR)P)SED SP)T ELEVATI)NS to supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours
in some instances, especially if terrain is in a low lying area or relatively flat.

.dO O EXISTING VEGETATIONincluding existing tree lines, grassed or unique vegetation areas.

Page 1 of 14
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Yes

-6
No N/A
n O EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences,

structures and other important surface features of the site.

gJl SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia.

ENI/IRONMENTAL INI/ENTORY in accordance with Section 23-10(2) of the Chesapeake
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal
shores and wetlands,_;non-tidal wetlands, resource protection area, hydric soils and slopes
steeper ttranffient. For wetlands, provide a copy of issued permits or satisfactbry
evidence that appropriate permits are being pursued for the entire project.

100-yF.,4R FLOODPLAIN LIMITS or any special flood hazard areas or flood zones based
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood
Hazard Boundary Maps (FHBMs) of James City County, Virginia.

DRAINAGE AREAS for offsite and onsite areas, existing or proposed as applicable. Include
drainage divides and directional labels for all subareas at points of interest and size (in
acres), weighted runoff coefficient or curve number and times of concentration for each
subarea.

CRITICAL EROSION AREI,S which require special consideration or unique erosion and
sediment control measures. Refer to the VESCH, Chapter 6 for criteria.

DEVELOPMENT PLANforthesite showing all improvements such as buildings, structures,
parking areas, access roadways, above and below ground utilities, stormwater management
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities,
etc.

LOCATION OF PR CTICES proposed for erosion and sediment control, tree protection and
temporary stormwater management due to land disturbance activities at the site. Use
standard abbreviations, labels and symbols consistent for plan views based on minimum
standards and specifications in Chapter 3 of the VESCH.

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility
extensions, etc. and required erosion and sediment controls. Ifnone are anticipated forthe
project, then indicate on the plans by general or erosion and sediment control notes.

DETAILS or alternately, appropriate reference to current minimum standards and
specifications of the VESCH for each measure proposed for the project. Non-modif,red,
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc.
Any modification to standard details should be clearly defined, explained and illustrated.

6aa

J J.f

3 3-f

-trJ J

Eon

-/n a

Page2 of 14
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-fn n

Yes No N/A
-1- -l MAINTENANCE PLAN oralternately, appropriate reference to current minimum standards

and specifications of the VESCH, outlining the inspection frequency and maintenance

J J.{

requirements for all erosion and sediment control measures proposed for the project.

TRENCH DEWATENNG methods and erosion and sediment controls, if anticipated for the
project.

CONSTRUCTION SEQUENCEoutliningthe anticipated sequence for installation of erosion
and sediment controls and site, grading and utility work to be performed for the project by
the site contractor.

PHASING PLAN if reqLrired for larger project sites that are to be developed in stages or
phases.

STANDARD COUNTY NOZES are required to be placed on the erosion and sediment control
plan. Refer to the standard James City County Erosion and Sediment Control Notes, latest
version.

PROFESSIONAL SEALAND SIGNATURE required on final and complete approved plans,
drawings, technical reports and speci fi cations.

.trJ tr

.trJ J

III. NARRATIVE:

Yes No N/A
.d I n PROJECT DESCNPTIONbTiefly describing the nature and purpose of the land disturbing

-tr1 D

activity and the acreage to be disturbed.

EXISTING SITE CONDITIONS description of existing topography, land use, cover and
drainage patterns at the site.

ADJACENT AREA descriptions ofneighboring onsite or offsite areas such as streams, lakes,
property, roads, etc. and potential impacts due to concentrated flow or runofffrom the land
disturbing activity.

OFFSITE DISTUfuBED AREA descriptions of proposed borrow sites, waste or surplus areas,

utility extensions and erosion and sediment controls to be implemented.

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil group (HSG) classification, surface runoff potential,
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as

applicable.

CNTICAL AREAS on the site which many have potentially serious erosion and sediment
control problems and special considerations required (ie. steep slopes, hydric soils, channels,
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.)

Eot

13J

-t'n t

Page 3 of 14
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Yes No N/A
ffn I PRoPosED ERosIoN & SEDIMENT coNTRoL MEASURES inclusive to the specific

erosion and sediment control plan as proposed for the land disturbing activity. Measures
should be consistent with those proposed on the site drawings. Address general use,
installation, limitations, sequencing and maintenance requirements for each control measure.

loa STABILIZATION MEASURES required for the site, either temporary or permanent, and
during and following construction including temporary and permanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or
special stabilization techniques to be utilized at the site.

STORMWATER MANAGEMENT CONSIDERATIONS forthe site, either of temporary or
permanent nature, and strategies, seqllences and measures required for control. May
reference the stormwater management plan for the site, if prepared, for permanent
stormwater management facilities and control of drainage once the site is stabilized.

IV. CALCULATIONS:

Yes No N/A.fnt CALCULATIONSAND COMPUTATIONS associated with hydrology, hydraulics and design
of proposed temporary and permanent erosion and sediment control measures including:
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope
drains, outlet protections, etc. Computations are not required on the construction plan and
may be attached in a supplemental erosion and sediment control plan design report, if
presented in a clear and organized format.

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with schematic or sketch cross-section showing applicable design and construction data,
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing,
interim or proposed conditions) in accordance with Minimum Standard 3 . 14 of the VESCH.

6on

Page 4 of 14
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JAMES CITY COUNTY, VIRGINU
ENVIRONMENTAL DIVISION

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

I. GENERAL:

YegNo N/A

"6 3 J FAMILIARITY with cunent versions of the James City County Guidelines for Design and
Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook
(VESCH); and the Virginia Stormwater Management Handbook (VSMH).

J tr -f WAII/ER OR EXCEPTION if necessary, requested in writing, for the plan approving

rr6

authority to waive or except the requirements of Chapter 23, Chesapeake Bay
Preservation ordinance in accordance with procedure established in Sections 23-14
through 23-17 of the ordinance. Applies to this review case only.

VARIANCE REQUEST if necessary, requested in writing for the plan approving authority
to waive or modify any of the minimum standards and specifications of the VESCH
deemed inappropriate based on site conditions specific to this review case only.
Variances which are approved shall be properly documented in the plan and become part
of the approved erosion and sediment control plan for the site.

-iln I PR)FESSI)NAL ;EALAND SIGNATURErequired on final and complete approved tf
stormwater management plans, drawings, technical reports and specifications.

J J JY W)RKSHEET FoR BMP P)INT SYSTEM to ensure the stormwater management plan
for the project attains at least 10 BMP points (New Development) or traditional pollutant
load reduction computations per the Chesapeake Bay Local Assistance Manual
(Redevelopment Only). 

T<n-^-'tb=f
tf 1,t) PRoPosED 1)NSERI/ATI1N F./;LEMENT AREAS for any natural open space pomrs u -1{

\--*,/ claimed in the BMP worksheet. trtC '

J -Vi INSPECTION/MAINTENANCEAGREEMENT is required to be prepared and executed
with the County for the project.

trn O FEMA FIRM PANELreference with designated special flood hazard areas or zone
designations associated with the site, as applicable.

-d J J DRAINAGE AREA MAP at a maximum scale of 1":200' scale showing drainage area
boundaries for pre- and postdevelopment conditions and associated time of concentration
flow paths. Labels to include drainage areasize, runoff coefficient or curve number and
time of concentration for each subarea shown on the map.

Page 5 of 14
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y'a rl

-dl D

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia with
approximate locations of the project site, BMPs and applicable drainage basins.

STORMWATER MANAGEMENT NARRATII/E in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving water
or drainage facility; existing site and drainage basin conditions (topography, land use,
cover, slopes, etc.); proposed site development; proposed stormwater management and
drainage plan including Counfy BMP type selected; summary of hydrology and
hydraulics; maintenance program; and any special assumptions utilized for development
of the stormwater management and drainage design plan or computations.

TEMPORARY STORMI4/ATER MANAGEMENT (if applicable) for control of stormwater
runoff encountered during construction activities in addition to measures provided in the
erosion and sediment control plan or stormwater management/drainage plan for the site.
Adequate protection measures or sequencing provided.

MODIFICATION PI-tlN clenly defined for temporary sediment control structures which
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information or details.
Normally related to primary control structures associated with dry detention or wet
retention ponds. Normally not permitted for Group C or D categories such as

bioretention, infiltration and fi ltering system facilities.

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-ll2 x
l1 inch size format. Report shall generally include a title sheet, date, project
identification, owner and preparer information, table of contents, narrative, summaries
and computations as required. Computations may include: backwater, closed conduil,
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer,
water quality, extended detention or stream channel protection and muti-stage storm
routing calculations, as applicable, for the project. Computation datamay include hand
or computer generated computations, maps or schematics. All information should be
presented in a clear, easy to follow format and should closely match construction plan
information.

PLAN VIEW at 1.trJ JgJJ
-{a tr-ta n.trJ J
.trJ J
-trJ 3

-trJ J
tot

inch : 50 ft. scale or less ( 1 " : 40', I " : 30', etc.)
North arrow and plan legend.
Property lines.
Adj acent properry in formation.
Existing site features and existing impervious cover areas.

Impervious cover tabul ations.
Existing drainage facilities (natural or manmade).
Existing environmentally sensitive areas (RPA, wetlands, floodplain,
steep slopes, critical soils, buffers, etc.).
Existing and proposed contours (l' or 2' contour interval) and spot
elevations as necessary to define high and low topography.
Existing and proposed easement locations.

dtt

JJD

Page 6 of 14
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Yes No N/A

-dr r,{o n

6tt
J J.t

-dJ O

-ila t

.trJ J
-dn n
3 J-r
EJD
.{J A
.ffiJ J

Proposed site improvements and proposed impervious cover areas.

Proposed stormwater conveyance, drainage and management facilities
with appropriate labeled construction data and information.
Proposed landscaping and seeding plans (disturbed areas, pond
interior, etc.).
Proposed slope stabilization areas (riprap, blankets, mattings, walls,
etc.).
Delineation of permanent pools and the l-, 2-, l0- and 100-year
Design Water Surface Elevations.
Delineation of ponding, headwater, surcharge or backwater areas

which may affect adjacent existing or proposed buildings, structures
or upstrearx adjacent properlies.
Test boring locations with reference surface elevations (if known).
Risers, barrels, underdrains, overflows and outlet protections.
Emergency spillway level section and outlet channel.
Existing and proposed site utilities and protection measures.
Erosion and sediment control measures (for site or BMP).
Maintenance or access corridors to permanent stotmwater
management, BMP or drainage facilities.

Typical storm drain bedding details or reference note.
Standard details or reference note for all proposed access structure
types (inlets, manholes, junctions, etc.).
Inlet shaping detail or applicable reference note.
Step detail or applicable reference note (if depth 4 ft. or more).
Typical open channel details with designation, location, shape, type,
bottom width, top width, lining, slope, length, side slope, and
installation depth required for construction. Channel design data as

necessary may also be included.
Outlet protections at all pipe outfalls.

S TO R]VI WATE R C ONVE YAN CE SYS TE M S :
Yes No N/A
J J J PLANVIEWS

-ill I Storm drain lengths, sizes, types, classes and slopes for all segments.

-{n n
Label directly on plan or use structure/pipe schedule.
Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.
All structure numbers labeled.
Adequate horizontal clearance from other site utilities or structures.

4JJ-{n n

6oa

JJJ

PROFILES generally are not required but are encouraged to expedite review. If
not provided, ensure all pipe segments have adequate minimum cover, do not
exceed maximum depths of cover for the type/class of pipe specified and do not
conflict with other site utilities or excavation areas.

DETAILS

-tro J-trJ J
-dt o
"{n I.6J J

-dn n
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Yes No N/A
- -r n STIRMWATERC)NI/ErANCESvSTEMC)MITJTATIqNS

,6 tr J Storm Sewer Design computations based on lO-year design event.
,ffi n Hydraulic Grade Line computations based on 10-year design event.

-fn I Iniet computations based on current VDOT procedure for spread,
ponding depth and grate size required.

J J .tr Culvert Headwater computations. Design based on lO-year design
storm event and check only for 100-year storm event.

-tr1 I Open Channel computations based on2-year design event for velocity
and 10-year design event for capacity.

-trJ J Standard outlet protection or special energy dissipators.
3 J g Pipe thickness design computations, as required, for selected pipe

type (live load. rninimum cover. maximtrm height olcover. etc.).
J J -t Aa"quate channel computations for receiving channels (based on field

measured channel section data).

STORMI(ATER MANAGEMENT / BMP FACILITIES :

Yes No N/A
tl al D HYDROLOGI- An SCS based methodology is required for the design of

stormwater management/BMP facilities with watersheds exceeding 20 acres.
Under 20 acres, other generally accepted methodologies such as the modified
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter
5 of the VSMH.

.6 A A Runoff Curve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.

,61 A Time of concentration: predeveloped and ultimate development
indicating overland, shallow concentrated, and channel flow

-6 n n ;"f;iffili !1x:,:;trtfr1ilJ:x?H3ilffl;13.i:;,)
postdevelopment conditions for the l-,2-, l0-, and 100-year design
storm events.

- N D FACILITY CONFIGURATION ANd MINIMUM SEPARATIONS

-{l I Screening and layout consistent with Section 24-g8(d) of the Chapter
24 Zoning ordinance (landscaping, screening, visibility, etc.).
Basic considerations for safety and unauthorized entry.
Proper length to width ratio (Typically 2H:1V).
Facilities with deep pools (4 feet or more in depth) provided with two
benches. Fifteen (15) ft. safety bench outward from normal pool at
maximum 6 percent slope and aquatic bench inward from normal
shoreline below normal pool. Narrower widths may be considered on
a case-by-case basis.
Pond buffer minimum 25 feeL outward from maximum design WSEL.
Additional setbacks may be required to permanent structures.
No trees, shrubs or woody plants within 15 feet of embankment toe or
25 feet from principal spillway structure.

-trtr6J.trt

.6a
.{t
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Yg No N/A

-Z J J Infiltration and filtering system facilities generally located at least 100

feet horizontally from any water supply well; 100 feet from any
downslope building; and25 feet from any upslope buildings, unless

yes No N/A 
site specific investigation allows for reduced separation.

J J J HYDRAULICC)MPUTATI)NS
-tr J 3 Elevation- or Stase- Storase curve and/ortabulardata.
{ O O Weir/ Orifice Co-ntrol - Eitended Detention.

-W J J Weir / Orifice Control - riser l-year control for channel protection.

-W J J Weir / Orifice Control - riser 2-year control for quantity (if required).
.W J J Weir / Orifice Control - riser 10-year control for quantity (if required).

-7 J 3 Inlet / Or,rtlet (barrel) control - (All Storms).
g J J Check for banel control prior to riser orifice flow to prevent slug flow-

water hammer conditions.

-d J J Emergency spillway capacity and depth of flow.
.6n n Elevaiion - tiischuig" iOutiet Rating) curve andlor table. Provide all

d t n XJff;1,4;:i"#i::ff 1i#,ni?i%:il,Htill"", May be waived
if facility is designed based on current Stream Channel Protection
criteria.

JJA POND or RESERVOIR ROUTING
.trJ J Storage-IndicationRouting of postdeveloped inflow hydrographs for the

l-, 2-, l0-, and 100-year design storms. Preference is for structure to
discharge up to the l0-year storm through the principal spillway and
pass the 100-year storm with a minimum 1 foot of freeboard through a
combination principal and emergency spillways. If no emergency
spillway is provided, riser must be large enough to pass the design high
water flow and trash without overtopping the facility, have 3 square feet
or more of cross-sectional area, contain a hood type inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum 8 ft.
width are also recommended at or above the design 100-year storm
elevation.

J J -{ Downstream hydrographs at established study points, if conditions
warrant (ie. facility discharge combined with uncontrolled bypass).

MISC ELIANEO US C OMP UTATI ONS
,6 J J Water quality volume for permanent pool based on selected BMP

treatment volume (WQv).
E O A Water quality volume for extended detention based on selected BMP

treatment volume (WQv) with drawdown computations.

-Z J J Drawdown computations forthe l-year, 24horr detention for stream

- channel protection criteria.g Jffi*)ond drain computations (within 24 hours).
tI t1\{rtnnti-seep collar design (concrete preferred) or match material type.
trJ D" pilter diaphragm design (or alternative method of controlling seepage).

f] DD
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Yes No N/A
JJJ

3Ji

Yes No N/A
3 tl D Riser / base structure flotation analyses. FS : 1.25 minimum.
J J V Downstream danger reach study andlor emergency action plan (if

condilions warrant).
J n g Upstream backwater analyses onto offsite adjacent property

(if conditions warrant).
J J f 100 year floodplain impacts (if conditions warrant).

G EOTEC IIN ICAL REOUI REMENTS

.tr J J Geotechnical Report with recommendations specific to BMP facility
type selected. Report prepared by a registered professional engineer.
Requires submission, review and approval prior to issuance of Land
Disturbance Permit.

E n I Initial Feasibility Testing requirements satisfied as per Appendix E of
the James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and

, Filtering System BMP types only).
.6 n n Concepi Dlsign Testing riquirements satisfied as per Appendix E of the

James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and
Filtering System BMP types only).

-trJ tr Minimum Boring locations: borrow area, pool area, principal control
structure, top of facility near one abutment and emergency spillway if
provided.

,trJ J Boring logs with Unified Soil Classification (ASTM D2487), soils

/ descriptions and depths to bedrock and the seasonal water table
! indicated.

d A { Standard County Record Drawing/Construction Certification note

t -U provided on plan. Note: It is understood that preparation of record

rnJlfu ' n drawings andconstructioncertifications asrequiieffirproiecifocitities
L'- L0 0Il may not necessarily be performed by the plan preparer. These

tlffi' A.6 components may be performed by others.
' (/t'

PRINCIPAL SPILLWAY PROFILE AND ASSOCUTED DETAILS

J J J EXISTING GRIUND AND PRIPOSED GRADE

-trA J Embankment or excavation side slopes labeled (3H:1V
maxlmum].

J Minimum top width labeled (per VESCH or VSMH
requirements).

D Removal of unsuitable material under proposed facility
(per Geotechnical Report requirements).

-trJ
6J
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I
I
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I
I
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I
I
I
I
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I

J J J PRINCIPAL CINTRqL STRUCTURE. RISER OR SIMILAR
STRUCTURE (DETAILS REQUIRED FORALL ITEMS)

-fA n Durable, watertight, resistant material (concrete prefened).

-tr3 J Riser diameter is at least 1.25 times lareer than barrel

-{n n
-f3 J
.6J J
J J-ffi.6t t

-dn a

Yes No N/A
tr JE :zRETRENCH

tr tr D Material (per plan or Geotechnical Report).
-| D D Bottom width (4' minimum or greater as dictated by

Geotechnical Report recommendations).
Side slopes (1:1 maximum steepness)
Depth (4'minimum or greater as dictated by Geotechnical
Report).

-6J J

diameter.
All pertinent dimensions and elevations shown.
Control orifice or weir dimensions and elevations shown.
Trash rack - removable - for each release.
Anti-vortex device, baffle or plate.
Riser base structure with dimensions and embedment
specifications (concrete preferred).
Interior access (steps, ladders, etc.) for maintenance for
structures over 4 feet in height. Excessively high risers
may need some form of exterior access on top portion.
Low flow orifice with trash rack device.

J J J PNNCIPALCINTRqLSTRUCTUREIUTLETBARREL
E J J Material (ASTM C-361 reinforced concrete pipe) with

-dt n

waterlight joints. Prior approval required for all other pipe
material (other RCP types, CMP, CPP, PVC, etc.).
Support and bedding requirements for barrel - concrete
cradles, etc. or as recommended by the Geotechnical
Report.

-ffi J 3 Pipe inverts, length, size, class and slope shown.

-tr J J Flared end section or endwall provided on barrel outlet.

3 D D SEEPAGECINTRIL
J J -{ Phreatic line shown (4:1 slope measured from the

intersection ofthe embankment and the principal spillway
design high water).

J J .d ANTI-SEEP COLLARS
3 J I Anti-seep collar, concrete preferred.
J J J Size - 15 percent increase in length of

saturation using outside pipe diameter.
J J J Spacing and location on banel (located at

least2 feet from a pipe joint).
D FILTERDUPHRAGMS
D Design based on latest NRCS design

methods and certified by a professional
engineer.
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Yes No N/A
tI D 3 ELEVATIzN AND DIMENSIoNAL DESIGN DATA

-trJ J Top of facility - construction height and settled height (10

,trt n S:::::i;"#:il1i3;*-' structure splrway at reasr one (r)
foot below crest of emergency spillway, if provided.

J J .tr Minimum freeboard of one (1) foot abovethe 100-year
design high water elevation for facilities with an

-{n n iffitrJfl;""'"il11j or,*o (2) reet above the 100-year
design high water elevation for facilities without an

emergency spillway or in accordance with the SCS

National Engineering Handbook (prior approval required).
J -d J Basin Sediment Clean-Out elevation (permanent mode).

Typically l0 to 25 percent of water quality volume.

tI D D CRISS SECTIIN THRoUGH FACILITY
frJ A ExistinsGround.
,{l n proposJd grade.

E J J Top offacili8 - constructed and settled.
J O -tr Location of emergency spillway with side slopes labeled

(emergency spillway in cut).
tr n D Bottom of core trench (4'minimum).
J J tr Locationofeach soil boring.

"trJ J Barrel location.
J J g Existing and proposed utility location/protection.

o I daunnGENCY nPTLLWAY PRIFTLE
J J J Existingground.
J J J Inlet, level (control) and outlet sections per SCS.
J J tr Spillway and crest elevations.

-d n A PRETRT|TMENT DEVICESof adequate depth and properly designed
using required pretreatment volumes for the selected County BMP
facility type. Including, but not limited to: sediment forebays, sediment
basins, sumps, grass channels, gravel diaphragms, plunge pools,
chamber separators, manufactured systems or other acceptable methods.
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,{n l

Yes No N/A
D D O CONSTRUCTIONSPECIFICATIONSANdNOTES

,il J J Anticipated sequence of construction for BMP (consistent
with erosion and sediment control plan).
Provisions to control base stream or storm flow conditions
encountere&during construction.
Site and subgrade preparation requirements.
Embankment, fill and backfill material soil and placement
(lift) thickness requirements.
Compaction and soil moisture content requirements.
Geosynthetics for drainage, fi ltration, moisture barrier,
separation, and reinforcement purposes.

Clay or synthetic (PVC or HDPE) pond liners
Storm drain, underdrain and pipe conduit requirements.
Minimumdepth of pipe cover for temporary (construction)
and final cover conditions.
Permanent shutoffvalve and pond drain.
Concrete requirements for structural components.
Riprap and slope protection.
Access or maintenance road surface, base, subbase.
Temporary and permanent stabilization measures.
Temporary or pefinanent safety fencing.
BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
Dust and traffic control (if warranted).
Construction monitoring and certification by professional.
Other:
Other:

N D [l MAINTENANCEPRII/ISIzNS
ty responsible for maintenance identified..

1"4 intenance Plan which outlines the lons-term schedule
inspection/maintenance of the facility and forebays

f|t| Maintenance access from public right-of-way or publicly
traveled road.

.6n
-tra
gJ
.trJ
Dfr
trJJ
FJJ
J8J

EJ J-{n n
-{n n
-6J JEnn
-fn n
.trJ J.{n o
NDD
JJJ

li 
unil J J.6

-{atr

Maintenance easement provided encompassing high water
pool and buffer, principal and emergency spillways, outlet
structures, forebays, embankment area and possible
sediment-removal stockpile areas.

Minimum 6 foot wide public safety shelf (landing) or
alternative fencing.
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IV. OUTLET PROTECTIONS:
Yes No N/A
V.A J
VJJ.{J tr6atgJi
-6J J
JJg

Sized for maximum design release (generally l0-year storm).
Flared end section or endwall.
Dimensions.
Rock or riprap size, quantrty and placement thickness.
Slope at 0 percent (Level Grade).
Geotextiles (nonwoven).
Special energy dissipators are required for design discharge velocities
that exceed eighteen (18) feet per second; or ifuse ofstandard outlet
protection would result in velocities exceeding permissible channel
velocities; or if space restricts or limits their use.

V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN:

l'
I
I
I
I
I
I
t
I
I
I
t
t
I
t
I
I
I
I

Plan Preparer:

Date:

SWMPTo g/BMP/Checkl ist/ChkList
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SEDIMENT BASIN #1

CALCULATIONS



I Timmons Group TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

I 1001 Boulders Parkway (with or without an emengency spillway)
Suite 300

Richmond, Yirginia 23225

I Telephone: (804) 200-6500

I

I PROJECT: Williamsburg-James City County Third High School

I
BASIN #: 1 LOCATION: Front Entrance ;.

I Totalarea draining to basin: :. 1?.,,Q.Q,:..,,aores./I

Basin Volume Design

t Wet Storage:

I

Page:1of4

Revised:7/8l200s

I
I
I
t
I
t
I
I

1) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres)
67 cu. yds x 12.50 acres = 837.50 cu.yds. ""2'

2) Available basin volume = 1 ,193 c,f ;;. at elevation 99.60

3) Excavate . - cu. yds. to obtain required volume*.
* Elevation corresponding to required volume = invert of the dewatering orifice.

4) Available volume before cleanout required.
33 cu. yds. x 12.50 acres = 413 cu. yds. 

..,

5) Elevation corresponding to cleanout level = ,,08 r/

6) Distance from invert of the dewatering orifice to cleanout level = 1.00 ft.

Dry Storage:

7) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu. yds x 12.5 acres = 837.50 cu. yds. o 

,.

8) Totaf available basin volume at crest of riser* = ', 2,1:19 /cu. yds. at elevation 100.00.
* Minimum = 134 cu. yds. / acre of total drainage area.

9) Diameter of dewatering orifice. 6 inches flenrsra (83 frTAUtE| Ay't| /?c*wr6

A = flow area of orifice, in square feet

I d = diameter of circular orifice, in inches

I h = average driving head (maximum possible head measured from
radius of orifice to crest of principal spillway divided bv 2), in
feet

I Q = volumetric flowrate through orifice needed to achieve
approximate 6-hour drawdown, cubic feet per second

S = total storage available in dry storage area, cubic feet

[ = 4.4A ft.
S - 24759 cu.ft. Alt ,/
Q = S 121,000 seconds

I = 1.18 cfs
A = Q / (SORT(64.32 x (h/2))) x 0.6

= 0.165 sq.ft.

I d= (2 x(SeRT(A tz.,tg))x12
=6in.

I l:?ff:ffj,i",y#i#sr"::;"":Hl*:"u"'be 
ress than 3 inches in orderto

! Basin Volume Desion (Cont.)

&4"/



13)

14)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Timmons Group
1001 Boulders Parkway

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

Preliminarv Design Elevations

Basin Shape

Runoff

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)

Diameter of dewatering orifice. (cont.)
Note: Flexible tubimg used should be at least 2 inches larger in diameter
than the calculated orifice to promote improved flow characteristics.

Page:2o4

Revised:7/8l200s

11) Crest of Riser = 105.00
Top of Dam = 10730

Design High Water =_T6Edb-
Upstream Toe of Dam = 9BOO

12) Length-to-width Ratio = L /We

We = A / L = the effective width
A = the surface area of the normal pool
L = the length of the flow path from the inflow to the outflow. lf there is more than one

point, any inflow which carries more than 30% of the peak rate of inflow must me
these criteria.

L = 1f0,00, ft.
A = 2-4,250 sq.ft.

We = 161.67 ft.
Lengthto-width Ratio = 0.92784

lf > 2, baffles are required
lf < 2, baffles are not required

Q=CxixA

Q - peak rate of runoff in cubic feet per second
C = runoff coefficient
i = average intensity of rainfall for the time of concentration (Tc) for a selected desig

A = drainage area in acres

A_
c-
iz=

izs =

12.50
-==T'57 acres

Bare packed soil (rough)
in/hr
in/hr

cfs

cfs

Qz = 24.38

Qzs = 43.13

I Princioal Spillway Design



cfs

cfs
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Timmons Group
1001 Boulders Parkway

Suite 300
Richmond, \firginia 23225
Telephone: (804) 200-6500

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)

Page:3of4

Revised:7/8l20}s

I
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With emergency spillway, required spillway capacity Qp = Q, = 24.38
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Qzs = 43.13
(riser and barrel)

16) With emergency spillway:
h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Assumed available head (h) = ,l, ft.

Without emergency spillway:
h = Design High Water Elevation - Crest of Riser Elevation

Assumed available head (h) = 1.00 . ft.

17) Riser diameter (Dr) = 48 in' flensa E4 '+arA<ttE4 
hno Ru'etlo

Actual head (h) =-TbO--tt.
(From Plate 3.14-B of the Virginia Erosion and Sediment Handbook third edition 1992)
Note: Aviod orifice flow conditions.

18) Barrel length (l) = 149., ft.
Head (H) on barrelthrough embankment = J0:Q0 ft.

(From Plate 3.1 4-7 of the Virginia Erosion and Sediment Handbook third edition 1 992)

n)

.,t,ff,t

frnolwtt

Barreldiameter = { 3Q in. l RCP
(From Plate 3.14-A of the
for corrugated pipe)

ia Er osiorytbnd Sed i ment Hand book th ird ed ition 1992

(From Plate 3.14-B of the Virginia Erosion and Sediment Handbook third edition 1992
for concrete pipe)

20) Trash rack and anti-vortex device
Diameter = ,7_Z inches

Height= 36 : inches
(From Plate 3.14-D of the Virginia Erosion and Sediment Handbook third edition 1992)

Emeroencv Spillway Desiqn

21) Required spillway capacity Qe = Q25 - Qp = cfs
; the slope of the exit channel (s) =22) Bottom width (b) = _ft

fVfoot; and the minimum length of the exit channel (x) = ft.
(From Table 3.14-C)

Anti-Seep Collar Design

, 
23) Ls = Y x(Z+ 4) x (1 + (S / (0.25 -S)))

Ls = length of barrel in the saturated zone, feet
Y = the depth of water at the principal spillway crest, feet
Z = slope of the upstream face of embankment in Z feet horizontal to one vertical
S = slope of the barrel in feet per foot

Anti-Seep Collar Design (Cont.)

1e)

f=
l=
$=

7.00 ft.
4.00

0.0124 ft. / foot
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Timmons Group
1001 Boulders Parkway

Suite 300
Richmond, \Arginia 23225
Telephone: (804) 200-6500

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
(with or without an emengency spillway)

Page:4of4

Revised:7/B l20}s

Ls = 58.92 ft.

24) Number of collars required = 2
Dimensions = 4.6'X4.6'

(From Plate 3.14-12 of the Virginia eroEif,nFediment Handbook third edition 1992)

Final Desiqn Elevations

25) Top of Dam = 107.00
Design High Water = 105.00

Emergency Spillway Crest = N/A
PrincipalSpillway Crest = 104.00

Dewatering Orifice Invert = 99.60
Cleanout Elevation = 98.60

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage

Area " (if excavation was performed) = 98.00
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STORM 10. . . 1
IIni f H\/d - Slrmmar\/ 4,01

2
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10
Tlnif H\7.1 qilmff^r\7 4.03

25
Ilnit Hv.l- summarv 4.04

100
tln i l- H\/.1 silmm^r\/ 4 . 05

********i************** poND voLUMES ***********************

ERONT BASIN. Vo.L: E.lev-Area ,. 5.01

S/N: 021C0162E1,C4 Tinrnons croup
PondPack Ver. 09.00.077 .00 Time: 9: 10 AM

STORM 1O

STORM 1O

STORM 1O

Date:. 1 /B/2005
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Type. . . . Design Storms Page 1.01
Name.... James City Count

Fife.... R:\300 - Site Development\301\21151\Catcs\PondPack\
Titfe... Project Date| 2/9/2005

Project Engineer: Timmons Group
Project Titfe: Third Hlgh Schoof

Project Conments:

DESIGN STORMS SUMMARY

Des.ign Storm File, ID : James City Count

Storm Tag Name : 1

Data Type, File, ID = Synthetic Storm TypelI 24ht
StormFrequency -1yr
TofAl Rainfal I nFnfh= 2.8000 in
Drrraf ion Mrrll- inl ier : I
Resillfind nrrr^fi^n :24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

Storm Taq Name : 2

Data Type, File, ID - Synt.hetic Storm TypeII 24hr
SfnYm F-radrrFn.\r : ) \tY- f L
T^f.1 D.ihF.rr n6hfh:3,5000 in
Drrr^lion Mr'ltinlicr = f
Pacrrrfin^ n,,r5fi^n :24.0000 hrs
Reslltind Sfarf Timo= nn^n hrc qt^^= .1000 hrS End= 24,0000 hrs

Storm Tag Name : 10

Data Type, Fife, TD = Synrhetic Storm TypeII 24hr
Storm Frequency : 10 yr
Total- Rainfall Depth: 5.5000 in
nlrraf ion Mrrlf inl icr = 1
Resufting Duration = 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End- 24.0000 hrs

Storm Tao Nama = 25

Data Type, File, ID = Synthetic Storm TypelI 24hx
Storm Frequency - 25 yr
Total Rainfall Depth: 6.0000 in
Drrr^fi6n Milll inliar = 1

Resulting Duration = 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

Storm Tag Name : 100

Data Type, File, ID = Synthetic Storm TypelI 24hr
Storm Frequency 100 yr
Totaf Rainfall Depth:8.0000 in
llrrr^ll^n MrlilnllAr : 1

Resulting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step= .10OO hrs End: 24.0000 hrs

Ti mm^ne Cr^rrh

Time: 9: l0 AM DaLet '7 /8/2005
S/N:021c016281C4

I PondPack Ver. 09.00.077.00

t

t



Type.... Design Storms
Name.... James City Count
Eile.... R:\3OO - Site Devefopment\301\21151\Catcs\pondpack\
Storm... TypeII 24hr Tag: I

DESIGN STORMS SUMMARY

ftesion Sform FilF-ID = James Cif\/ Colnf

Storm Tag Name

tr\7anl-. I \/rI
I
t
I
I
I
t
I
I
I
I
I
I
I
I
I
t
I
I

n^f^ Trzna rila Tn
ql-^Ym trradrran.\/

nrrr:F inn Mrr'lfinl iar 
-

Reerr'll-inn nrrraf i^n

ql-^Ym T:n llama

q\/nf hFi i. q+^rm T\/naT l

I \/r
24ht

2.8000 in
I

24.0000 hrs
.0000 hrs Step- l0O0 hrs End: 24.0000 hrs

Data Type, FiIe, ID :
ql-^Ym trrFdrran^\t

Qoqrr'l f i na nrr rrf i nn

Reerr'll-inn ql 
^rt 

Tima-

ql-^rm Ta^ IT^m6

a(rhf hat i ^ 
qf ^rm

) vr
rf\rnaTT )^ht

3.5000 in
1

24.0000 hrs
.0000 hrs Step: .1000 hrs End: 24.0000 hrs

10

n^f^ T\ho ril^ Tn 
-

ql-^rm trra^,r6n-\'

lsP Lrr-
nrrral- i 

^n 
Mrr I F inl i ar -

Paerll fi na nrrrrfi nn

Pocrr'lfind qf.rF Tima:

Stor:m Tag Name

T\/nATT )Ah,rq\zhfhat i 
^ 

qt^?h

10 yr
5.5000 in

1

24.0000 hrs
.0000 hrs Step: .1000 hrs End: 24.0000 hrs

25

ql^rm trY

'I Orat HarnratI t)pnrn:
nrrritsinn Mrr'lf inl iar 

-
PFerrl I i nn nrrrrfi nn

Paerrl ti nd qfrYF T; ma-

Crrrf hati ^ Q+^Ym

25 yr
6.0000 in
I

24.0000 hrs
.0000 hrs Step: 1000 hrs End= 24.0000 hrs

qf^rm Trd NT.ma = 100

S/N: 021C01528LC4
PondPack Ver. 09.00.077 .00

nAt: T\/n6 tri l o Tn : qr/nl haf i a atavmJ Y" | -
(f nrm Franrron^rz : 1nn lrytvv y L

Total Rainfal l ttenfh: 8.0000 in
Dr,raf i^n N4r'lf inl iar = I
D6cllr . i ^^ nl1r1fj ^5 = 24.0000 hrs
RFsrrl I i nd ql-^rl- Ti ma= OOOO hz e qfan:ULUY

TypeII 2Ahr

1O0O hrs End: 24.0000 hrs

Timmons Group
Time: 9:10 AM DaLe: I /B/2005



Type. . . . Tc Calcs page 2.01
I Name.... STORM l0

I File.... R:\300 - Site Development\301\21151\Catcs\pondpack\TEMp SB #1.pp!,]

I ;#';;'ffi##i;,';iili;;;''"::::::::::::::::::::::::::::::::: :::
Ir

-
I

Segment #1: Tc: User Defined

S/N: 02lC0l62ELC4 Timmons Group
PondPack Ver. 09.00.077 .00

I
I
I
t
I
I
I
t
I
t
I
I
I
I
I
I

senmenf +1 T i me: ,2800 hrs

r^_ -n ltr{ .Total Tc: .2800 hrs , K 4
tl tJ

l0'

Time: 9:l-0 AM Date: 'l /8/2005
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I

Type.... Tc Cafcs
Name.... STORM 10

t 1_1e, . , . K: \JUU -

Page 2.O2

T- Fdrr:fi^nc lraa.l

n^fi h^r 
--

Tc . Vafue entered by user

Where: Tc : Time of concentrati-on

Site Devefopment\301\21151\Cal-cs\PondPack\TEMP SB #1.PPW

S/N: 021C0l62EIC4

I 

PondPack ver. 09.00.077.00

I

Timnons Group
T ime: 9: 10 AM Datet 1 /B /2005
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Type.... Runoff CN-Area Page 3.01
Name.... STORM 10

File.... R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\TEMP SB #1.PPv!

RUNOFF CURVE NUMBER DATA
:::::::::::::::::::::::3:::t:::::!::::::::::::::::::::::::::::::::::::::::

Sni l /(rrr faee noccri jlj 6n CN

Impe rva ou s
Arlirlqj-mFnf Ad lilql eri

%C ?UC CN

91.00 (91)

9I

& WEIGHTED CN -'_>COMPOSITE

L2 .500

L2 .500

91.00

S/N:021C01628IC4
PondPack Ver. 09.00.077 .00

Tirnmons Group
Tlme: 9:10 AM DaLe: 1 /8/2005
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Type.... Unit Hyd. Summary page 4.01
Name.... STORM 10 Tag: 1 Event: l- yr
Eile.... R:\300 - Site Devefopment\30f\21151\Catcs\PondPack\TEMP SB #1.PPli
Storm... TypeII 24hx Tag: I

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: I year storm
Duration : 24.0000 hrs Raln Depth : 2.8000 in
Rain Dir = R:\300 - Site Deve.Iopment\301\21"15f\Cafcs\PondPack\
Rain Fife -TD : - TypeII 24hr
Unit Hyd Type : Default Curvilinear
HYG Dir : R:\300 - Site Devefopment\301\21151\Calcs\PondPack\
HYG FiIe - ID : - STORM 10 1

Tc = .2800 hrs
Drainage Area : 12.500 acres Runoff CN: 91

Computataona-L Tame Increment : ,03733 hrs
Computed Peak Time : L2.0587 hrs
Computed Peak Ffow = 27.01- cfs

Time Increment for HYG Eife 0500 hrs
Peak Time, Interpolated Output : L2.0500 hrs
Peak Flow, Interpofat.ed Output : 26.86 cfs

DRAINAGE AREA

ID:STORM 10
CN : 91.
Area = 12. 500 acres
s : .9890 in
0.2s: .1978 in

Cumulative Runoff

HYG Volume. , .

t . u u 5 b an
I.964 ac-flL

L.964 ac-ft (area under HYG curve)

I
I

S/N: 021C01628LC4 Tinnnons croup
I PondPack Ver. 09.00.077.00 Time: 9:10 AM

I

III

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .28000 hrs (ID: STORM 10)
Computational Incr, Tm : .03733 hrs : 0.20000 Tp

Unit Hyd. Shape Factor : 483.432 (31.46% under rising tirnb)
K : 483.43/645.333, K = .7491 (also, R : 2/ (1+(rrlrp) )

Receding/Rising, TrlTp : 1.6698 (sofved from K : .149I)

Unit peak, qp : 50.58 cfs
UnlL peak t1me Tp = .18667 hrs
llnrr rA^Adin^ | rmh Tr = .14661 hrS
Totaf unit time, Tb = .93333 hrs

DaLe: '7 /8/2005
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Type. . . . Unit Hyd. Summary page 4.02
Name.... STORM 10 Tag: 2 Event: 2 yr
Fil-e.... R:\300 - Site Development\301\21151\Calcs\pondpack\TEMP SB #1.ppw
Storm... TypeII 24hr Tag: 2

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm
Duration : 24.0000 hrs Rain Depth : 3.5000 in
Rain Dir : R:\300 - Site Development\301\21151\Cal-cs\pondPack\
Rain Eile -rD = - Typelr 24hr
Unit Hyd Type : Default Curvilinear
HYG Dlr = R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\
HYG Flle - ID : - STORM 10 2
Tc : .2800 hrs
Drainage Area : 12.500 acres Runoff CN: 91

Computationaf Time Increment = .03733 hrs
Computed Peak T.ime : L2.0587 hrs
Computed Peak Flow : 35.97 cfs

Time Increment for HyG File 0500 hrs
Peak Time, Interpofated Output = L2.0500 hrs
Peak Flow, Interpolated Output : 35.8L cfs

DRAINAGE AREA

ID:STORM 10
cN:91
Area : 12.500 acres
s : .9890 in
0.25 = .1978 in

Cumulative Runoff

llYG volume. . .

2.5411 in
2.647 ac-ft

2.64'7 ac-ft (area under HYG curve)

I
I

I

-
S/N: 021C0152E1,C4 Timmons croup

I PondPack Ver. 09.00.077.00 Time: 9: l0 AM

r

I

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentratron, Tc : .28000 hrs (ID: STORM l0)
Computational Tncr/ Tm : .03733 hrs : 0.20000 Tp

Unat Hyd. Shape Factor = 483.432 (31.462 under rising lirnb)
K : 483.43/645.333, K : .7491 (also, K : 2/ (1+(rrlrp) )

Receding/Rising, TrlTp : 1.6698 (solved from K : .'149L)

Unit peak, qp : 50.58 cfs
rT^if ^65L fim6 Tp : .18667 hrs
ITnif yA.crlina limh Tr: .'7466'7 hrS
Totaf uniL Lime, Tb = .93333 hrs

DaLe: 1 /B/2005



S/N: 021C01 62EIC4
PondPack Ver. 09.00.077 .00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Type.... Unit Hyd. Sunmary page 4.03
Name.... STORM 10 Tag: 10 Event: 10 yr
File. . . . R: \300 - Site Devefopment\301\211-51\CaIcs\pondpack\TEMP SB #1 . ppw
Storm... TypeII 24hr Tag: l0

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm
Duration : 24.0000 hrs Rain Depth : 5.5000 in
Rain Dir : R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\
Rain File -ID = - TypeIT 24hx
Un i L Hyd Type Default Cu rv i I inear
HYG Dir : R:\300 - Site Devefopment\301,\21151\Calcs\pondPack\
HYG Fife - ID = - STORM 10 10
Tc : .2800 hrs
Drainage Area : 12.500 acres Runoff CN= 91

Computationaf Tj-me Increment : .03733 hrs
Computed Peak Time = 12.0587 hrs
Computed Peak F]ow : 6L.45 cfs

Time lncrement for HYG File 0500 hrs
Peak Time, Interpolated Output : L2.0500 hrs
Da:L rrnil rhi6,^^r1ted output: 6I.25 cfs

DRAINAGE AREA

ID:STORM 10
cN:91
Area - 12.500 acres
s : .9890 in
0.2s : .1978 in

Cumul-ative Runoff

HYG Vofume. . .

4.468'7 in
4.655 ac-ft

4.655 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .28000 hrs (ID: STORM 10)
Computationaf Incr, Tm = .03733 hrs . 0.20000 Tp

ilhif H,,^ ch.h6 F3^For : 483.432 (31.46"a under rising limb)
K : 483.43/645.333, K = .7491 (also, K = 2/ (1+(TrlTp) )

Receding/Risinq, TrlTp : 1.6698 (solved from K : .149I)

llnri na:ts ^n = qO qA 
^faYY

tlnif neAk f imp Tn = lAAA-I ts,r<
IInif reccdinn limh Tr = .1466'7 hrs
Total unit time, Tb : .93333 hrs

Timmons Group
Time: 9: 10 AM Date: '7 /8 /2005



I
I
I

Type.... Unit Hyd. Surnmary page 4.04
Name.... STORM 10 Tag: 25 Event: 25 yr
File. . . . R: \300 - Site Devefopment\301\21-151\Cafcs\pondPack\TEMP SB #1 . PPW

Storm.. . TypeII 24hr Tag: 25

I

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm
Duration : 24.0000 hrs Rain Depth : 6.0000 in
Rain Dir = R:\300 - Site Development\301\21151\CaIcs\PondPack\
Rain Fife -ID : - TvpefT 24hx
t]ni t Hvd T\/ne = n.furrf t Curvilinear
HYG Dir - R:\300 - Site Devefopment\301\2115f\Cafcs\PondPack\
HYG Fife - ID = - STORM 10 25
Tc : .2800 hrs
Drainage Area : 12.500 acres Runoff CN= 91

Computational Time Increment : .03733 hrs
C.mnftcd PaAk TimF : 12.0587 hrs
Computed Peak F]ow : 61 .1'7 cfs

Time Increment for HYG Fife 0500 hrs
pa^ k 'r'i ma Intarn^ | atFd nrrf hrrt- : I 2 O500 hrS
pAap trt^Tr Infa.nAt:l-prJ nrrln|l- 6-7 55 CfS

DRAINAGE AREA

ID:STORM 10
cN : 91
Area = 12.500 acres
s : .9890 in
0.2s : .1978 in

Cumufative Runoff

I
T

I
I
t
I
I
l
I
I
I

HYG Volume. . .

4.9572 ln
5.164 ac-ft

5.164 ac-ft (area under HYG curve)

I
I

S/N: 021C01628LC4 Timmons croup
I PondPack Ver. 09.00.077.00 Time: 9:10 AM

I

I

***** scs UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .28000 hrs (ID: STORM 10)
Computational fncr, Tm : .03733 hrs : 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 l3'l .46"d under risj ng Iimb)
K : 483.43/645.333, K - .7491 (also, K : 2/ (1+(rrlrp) )

Receding/Rising, TrlTp = 1.6698 (soLved from K = .149I\

Trnif h6r} qp: 50.59 cfs
UniL peak time Tp = .18667 hrs
ITni I ro.Ar]inn I imh Tr = .'7466'7 hrs
r^!^r ..-r Tb: .93333 hrs

Date:. '7 /8/2005



S/N:021C0162EIC4
PondPack Ver. 09.00.077 .00

I
I
t
I
I
I
I
I
I
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I
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t
I
I

Type.... Unlt Hyd. Sunmary page 4.05
Name.... STORM 10 Tag: 100 Event: 100 yr
File.... R:\300 - Site Development\301\21151\Cafcs\PondPack\TEMP SB #1.PPW
Storm... TypeII 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration : 24.0000 hrs Rain Depth : 8.0000 in
Rain Dlr : R:\300 - Site Deve.Lopment\30f\21151\Calcs\PondPack\
Rain Fife -ID = - TypeII 24hr
Unlt Hyd Type : Default Curvilinear
HYG Dir : R:\300 - Site Devefopment\301\2f151\Cal-cs\PondPack\
HYG FiIe - ID - - STORM 10 100
Tc : .2800 hrs
Drainage Area : l-2.500 acres Runoff CN: 91

Comnrrj-^fi .n: l Ti ma Increment : . 03733 hrS
ComnrrfFd Ppak Tima : L2.0587 hrS
Computed Peak Elow : 92.86 cfs

Time Increment for HYG File 0500 hrs
pa: P 'l'r ma t nf arn^ | ate.l Otrj- nrrj- = 1 2 n500 hISv vuLyuL

PpAl, rl 
^sr 

Inj- cyn.l 
^ 

I a.l nrrf rrrj- = q) 62 Cf S

DRAINAGE AREA

ID:STORM IO
cN : 91
Area : 12 . 500 ac res
s : .9890 in
0.2s : .1978 in

uumuratlve Runotr

HYG Volume. . .

6.9245 tn
7.213 ac-ft

1.2L3 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .28000 hrs (ID: STORM 10)
Computationaf lncr/ Tm : .03733 hrs : 0.20000 Tp

Unit Hyd. Shape Factor 483.4i2 (31.46"" under rising limb)
K : 483.43/645.333, K : .7491 (also, K : 2/ (1+(rrlrp) )

Receding/Rising, TrlTp : 1.6698 (solved from K : .149I)

Unit peak/ qp : 50.58 cfs
Unrt peak t.jme Tp = .18667 hrs
Unit receding fimb, Tr = .14661 hrs
Totaf unit time/ Tb .93333 hrs

Trmm^na CT^rrh

Time: 9: l0 AM Date: 'l /8/2005



Name. . . .

t t Le. . . -

Vol-: Efev-Area
ERONT BASIN

Page 5.01

t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I

R:\300 - Site Development\301\21151\Calcs\PondPack\TEMP SB #1.PPW

Elevation Pfanimeter Area A1+A2+sqr (A1*A2) Vofume
(ft) (sq.in) (acres) (acres) (ac-ft)

Vofume Sum
( ac-ft )

98.00
99.00

100.00
101.00
102.00
103.00
104.00
r05.00
r06.00
107.00

/ _._._
?q?4

.4612

.5567

.6562

.1 819

.9913
L .2'7 02
L.121 4

2.318r
3.0642

.0000
L.2955
1. s339
r.8173
2.r544
2 .6536
3.3836
4.4'789
6.L323
I .7411

.000

.432

.511

.606

.718

.885
1. .128
1.493
2.444
2.114

.000

.432
o/?

1-.549
2.261
3.152
4.279
5.112
/ . oao

10.530

r'I -----

J

POND VOLUME EQUATTONS

Incremental volume computed bv the Conic Method for Reservoir Vol_umes.

Voluine : l\/3\ * (EL2-EL1) * (Area1 + Area2 + sg.rt. (Area1*Area2))

where: ELL. EL2 : Lower and upper e.Ievations of the increment
Areal,Area2 : Areas computed for EL1, EL2, respectively
Vo]ume = Incremental volume between EL1 and EL2

S/N: 021C01628LC4 Tirunons croup
PondPack Ver. 09.00.077.00 Time: 9:10 AM Date:. 1 /8/2005
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Type. . . . Outlet Input Data Page 6.01
Name.... Outfet 1

File. . . . R: \300 - Site Development\301\21f5f\Cafcs\PondPack\TEMP SB #1. PPU]

REQUESTED POND WS ELEVATIONS:

Min. Efev.: 98.00 ft
Increment : .50 ft
Max. Efev.: 107.00 ft

OUTLET CONNECTIVITY

---> Forward EIow Onl-y (UpStream to DnStream)

<---> Forward and Reverse Both Alfowed

Structure No. Outfaff El-, ft 82, ft

Infet Box
Orifice-Circular 3 ---> 2 99 .6A0 107 .000
Culvert-Circular 2 ---> Ti^l 98.000 107 .000
TW SETUP, DS Channel

I ---> 2 105. 000 1_07.000

Timmons Group
Time: 9:10 AM Date:.'7/8/2005

S/N: 021C01628LC4
I PondPack Ver. 09.00.077.00
I

I

I



p\-\

S/N: 021C0162E1c4
PondPack Ver. 09.00.077 .00

I
I
I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
I
I

Type.... Outfet Input Data Page 6.02
Name.... Outfet l-

File.... R:\300 - Site Devefopment\301\21151\CaIcs\pondpack\TEMP SB +1.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID : I
q!r.1^f'1r6 T''h^ - Infet Box

4 ^F onanin^c 1

Invert Efev. : 105.00 ft
Orifice Area = 1,2.2500 sq.ft
Orifice Coeff. : .600
Weir Length : L9.33 ft
Welr Coeff 3.000
K, Reverse = f. O0O
Mannings n : .0000
Kev,Charged Riser = .000
Wpir Srrhmcrnannc : NO

Structure ID - 3
Structure Type = Orifice-Circular

* of Oneninos : I
Invert Elev. : 99.60 ft ^ ll:^:: :" ll '
Daameter 3333 ft hf-
Oriflce Coeff. : .600

Tirunons Group
Trme: 9: 10 AM Date: 1 /B /2005
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Name.

Fife.

nrrf l ^r frlPuL uaLd

Outlet I
Page 6.03

R:\300 - Site Development\301\2f151\Cafcs\PondPack\TEMP SB #1.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID
ql-rrr.t-rlra Tvna

=2
= Culvert-Circufar

4"1tto[ or,fi:l:i'No. Barrels
Barrel Diameter
Ilhcf/6in Thvavf

Dnstream Invert

R:rra l T.6-^f h

R^rra l ql 
^^6

OUTLET CONTROL
Mrnni nc< n

Ke
Kb
KI
HId Conr./ergence

1

2.0000 ft- rz-
98 .00 fr
94.90 ft

149.00 ft
149.03 ft
.0208L ft/ft

DATA.

In transition zone between unsubmerged and
interpolate between flows at T1 & T2, . .

At T1 Elev : 100.10 ft
At T2 EIev : 100.39 ft

.0L20

.9000 (forward entrance foss)
.010575 (per ft of fulf ffow)

.9000 (reverse entrance loss)
OOl +/ fi

cIhmar^6d inlots nanl-rnl

15.55 cfs
L'7.1'l cfs

INLET CONTROL DATA...
Equation form : 1
InfetControfK : .0018
InletControfM : 2.0000
InletControlc : .02920
InletControfY : .7400
T1 ratio (HW,/D) : I.052
T2 ratio (HWID) : L.1,91
Slope Factor : -.500
CaIc inlet only : Yes

rra6 rrhcrlhmdrnod ihr6f ^^^F/^t tr^?m | -^u. befow T1 efev,L v! ! v!rrr r !Y
IIsc sttbmeroecl inlef enn1-r^l F^rm 1 cng. abOVe T2 efeV.

Structure ID
qtrrr-frrra Tr?n6

:TW
= TW SETUPT DS Channef

FREE OUTFALL COND]TIONS SPECIFIED

CONVERGENCE TOLERANCES. . .
Maximum Iterations: 30
Min. TW to I e rance .01 fr
Max, TW toferance : .01 ft
Min. HW to.lerance : . 01 f t
Max. HW toferance : .01 ft
Min. Q toferance 10 cfs
Max. Q tolerance 10 cfs

S/N: 021C016281,C4
PondPack Ver. 09. 00.077 .00

Timrnons Group
Trme: 9:10 AM DaLet 1 /8/2005
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T\/nc Cnmnaci l- o Ral- i nn r-rrzrzo

Name.... Outlet I
Page 6.04

File.... R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\TEMP SB #1.PPW

***** COMPOSITE OUTFLOW SUMMARY ****

WS Efev, Tota] Q

!;-Lev.
ft

O

.^n\7ard6 ________I::::____________
TW Elev Error

ft +/-ft Contr.ibuting Structur:es

98.00
98 .50
99.00
99. s0
99.60

r00.00
100.50
r01.00
101.50
102.00
102.50
103.00
103 .50
104.00
104 .50
r05.00
105. s0
r06.00
106.s0
107.00

.00

.00

.00

.00

.00

.19

.28

.41

.63

.69

.15

.19

.83

.86

.90
2L.22
47.02
48 .18
50.49

Free Outfaff
Free Outfalf
Free Outfa]l
Free Outfall
Free Outfall
Free Outfall
Eree Outfall
Free Outfaff
Eree Outfaff
Free Outfaff
Eree Outfaff
Free Outfafl
Free OutfaLl
Free Outfall
Free Outfall
Free Outfall
Free Outfall
Free Outfall
Free Outfaff
Free Outfaff

3,2 (no Q:1)
3,2 (no Q: 1)
3,2 (no Q: 1)
3,2 (no Q: 1)
3,2 (no Q3 1)
3,2 (no Q: 1)
3,2 (no Q: 1)
3,2 (no Q: l)
3,2 (no Q: 1)
3,2 (no Q: 1)
3,2 (no Q: 1)
L,3,2
L,2 (no 0:3)
1,2 (no Q:3)
1,2 (no Q: 3)

S/N: 021C01 62ELC4
PondPack Ver. 09.00. 077 .00

Timm^ne CY^rr^

Trme: 9:10 AM Date: '1 /B/2005
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Type. . . . Pond E-V-Q Tabfe pase 7. 01
Name.... FRONT BASIN
Eile.... R:\300 - Site Devefopment\301\21151\Cafcs\pondpack\TEMP SB #1.ppw

HYG Dir
-tnr-Low HYG r.r_Le
Outflow HYG file

LEVEL POOL ROUTING DATA

= R:\300 - Site Development\30f\21f5f\Cafcs\PondPack\
= NONE STORED - FRONT BASIN IN L

= NONE STORED - FRONT BASIN OUT 1

PoNd Node Data : FRONT BASIN
Pond Vofume Data : FRONT BASIN
Pond Outlet Data : Outlet 1

No Infiltration

INITIAL CONDITIONS

ql-^rfind \/^lrrma
qj- aYl'i na Orrf f I nur

q]-:rtsi nn T^+.1 n^,rf=

Time fncrement

98.00 ft
.000 ac-ft
.00 cfs
.00 cfs
.00 cfs

.0500 hrs

El evation
ft

Out f Ior^r
acres

Infift. 2q/] + o

I
I
I
I
I
I
I
I
I
I
I
I
t

98.00
98.50
99.00
99.50
99. 60

r00.00
r00. s0
101.00
101.50
102.00
1-02 . s0
r-03.00
r-03.50
r04.00
r04. s0
r05.00
r05.50
r06.00
r06.50
r07 .00

.00

.00

.00

.00

.00
1q

.28

.41

.55

.63

.69
?5
?q

.83

.86
on

2L.22
41.02
48.78
50.49

.000

.201

.432

.61 6

.128

.9 43
L.234
r.549
L.892
2.267
2 .683
3.L52
3.681
4 .2'7 9

4.969
5.112
6 .113
'7.8L6
9.088

10.530

.391 4

.43I6

.46'72

. 5110

.5200

.5567

.6054

.6562

.1 111

.7819

.8835

.9913

. L264

.2'7 02

.4900

.00

.00

.00

.00

.00
'tq

.28

.4'1

.55

.63

.69

.15

.83

.86

.90
21 .22
4't .02
48.18
50.49

.00
100.28
209 .0L
327.32
352.21
456.66
s97.33
750.14
976.40

r09't.87
1299.32
1526.r0
L1 82 .22
2012.01
2405 .14
2't 94 .1 4

3210.36
3830.20
4441.22
5L41 .20

r .127 4

2 .0398
2.318L
2.1L03
3.0642

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

S/N: 02lCO162EIC4
PondPack Ver. 09.00.077.00

Timmons Group
Time: 9:10 AM Date: '7 /8/2005
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Type. . . . Pond E-V-Q Table Page 1 .02
Name.... ERONT BASIN
File.... R:\300 - Site Devefopment\301\2f151\Cafcs\PondPack\TEMP SB #1.PPW

LEVEL POOL ROUTING DATA

HYG Dir : R:\300 - Site Development\301\21151\Cafcs\PondPack\
Inffow HYG file : NONE STORED - FRONT BASIN IN 1
Outflow HYG fife : NONE STORED - FRONT BASIN OUT 1

Pond Node Data = FRONT BASIN
PONd Volume Data - FRONT BASIN
Pond Outlet Data : Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS El-ev : 98.00 ft
I Starting Vofume 000 ac-ft
I Starting Outf.low 00 cfs
I Starting rnfil-tr. O0 cfs

Starting Totaf Qout= .00 cfs
Time Increment 0500 hrs

I Ele-.ration Outffovi Storage Area Infift. Q Total 2slt + O

ft cfs ac-ft acres cfs cfs cfs

I
I
I
I
t
I
I
I
I
I
I

S/N: 021C01 62ElC4
I PondPack Ver. 09.00.077.00

t

I

Time: 9:10 AM Date:1/8/2005
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Type. . . . Pond Routing Sumnary Pagfe 7.03
Name.... FRONT BASIN OUT Tag: I Event: 1 yr
Eife.... R:\300 - Site Development\301\21151\Calcs\pondpack\TEMP SB #1.PpW
Storm... TypeII 24hr Tag: l-

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\
INffOW HYG fiIE = NONE STORED - ERONT BASIN IN 1
Outflow HYG file : NONE STORED - FRONT BASIN OUT I

Pond Node Data _ FRONT BASIN
Pond Vofume Data : FRONT BASIN
Pond Outfet Data : Outfet 1

No Infiftration

INITIAL CONDITIONS

Starting WS El-ev = 98.00 ft
Startrng Volume 000 ac-ft
Starting Outffow 0O cfs
Startang f nf r.ltr. = .00 cf s
Startr.ng Totaf Qout= .00 cfs
Time IncremenL 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak fnffow : 26.86 cfs at 12.0500 hrs
Peak Outffow : .4'7 cfs at 18.9OOO hrs

Peak Elevation = 101.01 ft
PeAk Storioe : 1 . 555 ac- fL

MASS BALANCE (ac-ft)

+ Initiaf Vol : .000
+ HYG Vof IN - I.964
- Infiltration : .000
- HYG Vof OUT : 1..233
- Retained Vol = .13L

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Unrouted Vol : -.000 ac-ft (.006% of Inflow Volume)

S,/N: 021C0162EIC4
t PondPack Ver. 09.00.077.00

I

t

Timh^he Cr^rr-

Time: 9:10 AM Date:7/8/2005
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Type.... Pond Routing Surunary Page 7.04
Name.... FRONT BASIN OUT Tag: 2 Event: 2 yr
File. . . . R: \300 - Site Devefopment\301\21151\Calcs\PondPack\TEMP SB #1. PPW

Storm,.. TypeII 24hr Tag: 2

LEVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Devefopment\301\21151\Calcs\PondPack\
Inflow HYG file : NONE STORED - FRONT BASIN IN 2
Outflow HYG flle = NONE STORED - FRONT BASIN OUT 2

Pond Node Data : FRONT BASIN
PONd VOIUMC DAIA = FRONT BASIN
Pond Outlel- Data : Outlet 1

No Infiftration

INITIAL CONDITIONS

ar:rfin^ f^Tc Fr^i? = 99.00 ft
Starfi nd Vol ume 000 ac-ft
qtArtrnfl (hlttlnw 00 CfS
qf 

^rf rnd Intr lf r O0 CfS
Starfi nc Total oorif= .00 cfs
Time Tncrement 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inf ]ow : 35.81- cf s at 12.0500 hrs
Peak Outflow : .59 cfs at 18.2000 hrs

j'rak Ef evati-on = 101.78 f t
Peak Storage : 2.098 ac-ft

MASS BALANCE (ac_ft)

+ Initial vol : .000
+ HYG Vol IN : 2.641
- Infiftration : .000
- HYG Vol OUT = 1.910
- Reta.ined Vol- .131

Unrouted Vof = -.000 ac-fL (.0f1% ot Inffow Vofume)

I

I
S/N: 021C016281-C4 Timmons Group

I 
PondPack Ver. 09.00.077.00 Time: 9:10 AM

I

t

Date: '7 /8/2005
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Type. . . . Pond Routing Sumnary page 7 .05
Name. , . . FRONT BASIN OUT Tag: 10 Event: 10 yr
Fife. . . . R: \300 - Slte Development\301\21f51\calcs\pondpack\TEMp SB #1 . ppw
Storm... TypeII 24hr Tag: 10

LEVEL POOL ROUTTNG SUMMARY

HYG Dir : R:\300 - Site Development\301\21151\Calcs\PondPack\
INffOW HYG fife : NONE STORED - FRONT BASIN IN 10
Outflow HYG fife : NONE STORED - FRONT BASIN OUT 10

PONd NOdC DAIA _ FRONT BASIN
Pond Volume Data : FRONT BASIN
Pond Outfet Data : Outlet 1

No Infiftration

INITIAL CONDITIONS

Starting WS EIev : 98.00 ft
Startlng Volume 000 ac-ft
Startrng Outflow O0 cfs
Starting Infiltr. : .00 cfs
Starting Total- Qout= .00 cfs
Trme Tncrement 0500 hrs

]NELOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow : 6I.25 cfs at 12.0500 hrs
Peak Outffow : .80 cfs at 18.3000 hrs

Peak Efevation : 103.65 ft
Peak Storage : 3.851 ac-ft

MASS BALANCE (ac-ft)

+ Initial vol = .000
+ HYG VOI IN : 4.655
- Infiltration : .000
- HYG VOI OUT : 3.832
- Retained Vof -- .82L

Unrouted Vof : -.002 ac-ft (.039% of Inffow Vofume)

WARNING: Outflow hydrograph truncated on right side.

S/N:021C01628IC4
l PondPack Ver. 09.00.077.00

I

I

r f rLuLLwrrD e! wuP

Time: 9:10 AM Date: '7 /8/2005



I
I
t
I
I
I
I
I
I
I

I
I
I
t
I
I

Type.... Pond Routing Sumary Page 7.06
Name.... FRONT BASIN OUT Tag: 25 Event: 25 yr
Fil-e. . . . R: \300 - Site Devefopment\301\21151\Calcs\PondPack\TEMP SB #1. PPW
Storm. .. TypeII 24hr Taq: 25

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\301\2f15f\Cafcs\pondpack\
Inflow HYG fife : NONE STORED - ERONT BASIN IN 25
Outflow HYG fil-e : NONE STORED - ERONT BASIN OUT 25

Pond Node Data : FRONT BASIN
Pond Vofume Data = ERONT BASIN
Pond Outfet Data : Outfet 1

No Infiftration

INITIAL CONDITIONS

Startlng WS EIev = 98.00 ft
Starting Volume 000 ac-ft
Sf^rf ind a)1rffl^w O0 cfs
Startang Infiltr. : .00 cfs
Sf^rfinn'I^j-^l o^rrl-: .00 CfS
Tame IncremenL 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak fnfl-ow = 67.56 cfs at 12 .0500 hrs
Peak Outffow : .83 cfs at 19.8500 hrs

Peak Elevation : 104.04 ft
Peak Storage : 4.326 ac-ft

MASS BALANCE (ac-ft)

+ Initial vol : .000
+ HYG Vol IN : 5.164
- lnfiltration = .000
- HYG Vol OUT : 4.2'1 4
- Retained Vof = .889

Unrouted Vol : -.001 ac-ft (.0262 of Inffow Volume)

I WARNING: outflow hydrograph truncated on right side.

S/N: 021C01 62ELC4
PondPack Ver. 09.00.077 .00

t

Tirmons Group
Time: 9:10 AM Date: 1 /8/2005
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Type. . . . Pond Routing Summary page 7.07
Name.... FRONT BASIN OUT Tag: 100 Event: l0O yr
Fife.... R:\300 - Site Development\301\2f151\Calcs\pondpack\TEMP SB #1.ppw
Storm... TypeII 24hr Tag: 1,00

LEVEI, POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Development\301\21151\Catcs\pondpack\
Inf]-ow HYG file : NONE STORED - ERONT BASIN IN 1OO
Outfl-ow HYG file : NONE STORED - FRONT BASrN OUT 100

Pond Node Data : FRONT BASIN
Pond Volume Data : FRONT BASIN
Pond Outlet Data : Outfet 1

No -Infiltration
INITIAL CONDITIONS

Starting WS EIev : 98.00 ft
Start.rnq Volume 000 ac-ft
Starfind oill-flow 00 cfs
Starfi no Tnfi I fr. 00 cfs
Starting Total Qout= .00 cfs
Tl me TncremenL 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow : 92.62 cfs at 12.0500 hrs
Peak Outfl-ow : 2.18 cfs at 16. 6000 hrs

Peak E-Levation = 105.03 ft
PeAk StorAoe = 5.827 ac-ft

MASS BALANCE (ac-ft)

+ Initiaf vof = .000
+ HYG Vol IN : '7 .2L3
- Infiltration : .000
- HYG Vol OUT : 5.932
- Retalned Vo] : L.280

Unrouted Vo.l : -.002 ac-ft (.0232 of Inflow Volume)

WARNING: Outflow hydrograph LruncaLed on "right side.

S/N:021C01-62ELC4

- PondPack Ver. 09.00.077.00

I

I

Time: 9:10 AM Datez 1/8/2005
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S/N: 021CO162EIC4

I 

PondPack ver. 09.00.077.00

I

i f rLuLrurl- ur wuP

Time: 9: 10 AM Dare: 1 /8 /2005
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Timmons Group TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET
1001 Boulders Parkway (with or without an emengency spillway)

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

Page:1of4

Revised:7/812005

I
I
I
t
I
T

I

PROJECT: Williamsburg-James City County Third High School

BASIN #: 2 LOCATION: Transmission Line Corridor Outfall (Southern

Total area draining to basin; ::;,:,i+.:; 7t,9/0 acres.

Basin Volume Design

Property Line) ,rU rl':l
fl /1"' rt'rt"
lX 

N,

95.50

*--\g"!
flt t insnes Recseo PER

-'

irr*ue| Mo na^E^G

& 
* /e{-fufr^/

Wet Storage:

1) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres)
67 cu. yds x 37.00 acres = 2,479.00 cu. yds. 

/,
2) Available basin volume = .,3-,9?0: cu. yds. at elevation ' , 4.5Q,. 

4

3) Excavate i., r 
'iiil;ii.r:.. 

..cu. yds. to obtain required volume*.
* Elevation corresponding to required volume = invert of the dewatering orifice.

4) Available volume before cleanout required.
33 cu. yds. x 37.00 acres = 1,221 cu. yds. 

/,
5) Elevation corresponding to cleanout level = 93.50 V'

6) Distance from invert of the dewatering orifice to cleanout level = 1.00 ft.

Dry Storage:

7) Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu. yds x 37 acres = 2,479.00 cu. yds.

B) Total available basin volume at crest of riser* = . 0,,F9,9, , cu. yds. at elevation
" Minimum = 134 cu. yds. / acre of total drainage area.

t
I
I
I
I
I
t
I
I

9) Diameter of dewatering orifice.

A = flow area of orifice, in square feet
d = diameter of circular orifice, in inches
h = average driving head (maximum possible head measured from

radius of orifice to crest of principal spillway divided bv 2), in
feet

Q = volumetrii flowrate through orifice needed to achieve
approximate 6-hour drawdown, cubic feet per second

S = total storage available in dry storage area, cubic feet

h - 2.25 ft.
$ = 75033 cu.ft.
Q = S 121,000 seconds

= 3.57 cfs
A = Q / (SORT(64.32 x (h/2))) x 0.6

= 0.700 sq.ft.
d = (2x (SaRT(A | 3.1Q)\ x 12

=llin.
Diameter of dewatering orifice should never be less than 3 inches in order to
help prevent clogging by soil or debris.

Basin Volume Desiqn (Cont.)
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Timmons Group TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
1001 Boulders Parkway (with or without an emengency spillway)

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

Page:2of4

Revised:7/8/2005

Diameter of dewatering orifice. (cont.)
Note: Flexible tubimg used should be at least 2 inches larger in diameter
than the calculated orifice to promote improved flow characteristics.

Preliminary Desiqn Elevations

11) Crest of Riser =
Top of Dam =',,i.:,8).Qig6,r:,,:,

Design High Water =Tffi
Upstream Toe of Dam = 93.00

4a/

Basin Shape

Runoff

12) Length-to-width Ratio = L / We

We = A / L = the effective width
A = the surface area of the normal pool
L = the length of the flow path from the inflow to the outflow. lf there is more than one

point, any inflow which carries more than 30% of the peak rate of inflow must me
these criteria.

L = 3p0;08 _ft.
A = 21,875 sq.ft.

We = 189.14 ft.
Lengthto-width Ratio = 2.00904

lf > 2, baffles are required
lf < 2, baffles are not required

Q=CxixA

Q - peak rate of runoff in cubic feet per second
C = runoff coefficient
i = average intensity of rainfall for the time of concentration (Tc) for a selected desig

A = drainage arca in acres

,{ = 37.00 acres
6 =lllbilBare packed soil(rough)
iz= .3.?2 inlhr

izs = 5.75 in/hr

Qz = 72.15

Qzs = 127.65

13)

14)

I Principal Spillwav Design
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Timmons Group TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
1001 Boulders Parkway (with or without an emengency spillway)

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

Page:3of4

Revised:7/812005

15) With emergency spillway, required spillway capacity Qp = Q, = 72.15 cfs
(riser and barrel)

Without emergency spillway, required spillway capacity Qp = Qzs = 127.65 cfs
(riser and barrel)

16) With emergency spillway:
h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Assumed available head (h) - ft.

Without emergency spillway:
h = Design High Water Elevation -.Crest of Riser Elevation

Assumed available head (h) = 1.00 ft.

17\ Riser diameter (Dr) = 99, ,. in. Aevxeo Pen mrxrco Pto Rdnzttf
Actual head (h) = 

r ' 1:'80.:: .fl.
(From Plate 3.14-B of the Virginia Erosion and Sediment Handbook third edition 1992)
Note: Aviod orifice flow conditions.

18) Barrel length (l) = 68 ft-

1e)

Head (H) on barrelthrough embankment = ,9.00' ft.
(From Plate 3.14-7 of IheYrOiPfue,sion and Sediment Handbook third edition 1992)

Barreldiameter = (0, in. RCp L'\'l ile"U /tt4 tri
(From Plate 3.14-A ot tfre fnr ion and Sediment Handbook third edition 1992
for corrugated pipe) \---'l
(From Plate 3.14-B of the Virginia Erosion and Sediment Handbook third edition 1992
for concrete pipe)

20) Trash rack and anti-vortex device
Diameter = 7,,2 inches

Height = 21 inches
(From Plate 3.14-D of the Virginia Erosion and Sediment Handbook third edition 1992)

Emeroencv Spillway Desion

21) Required spillway capacity Qe = Q25 - Qp = cfs

; the slope of the exit channel (s) =22) Bottom width (b) = ft
fUfoot; and the minimum length of the exit channel (x) =

(From Table 3.14-C)

Anti-Seeo Collar Desiqn

23) Ls =Y x (Z + 4) x (1 + (S / (0.25 -S)))

Ls = length of barrel in the saturated zone, feet
Y = the depth of water at the principal spillway crest, feet
Z = slope of the upstream face of embankment in Z feet horizontal to one vertical
S = slope of the barrel in feet per foot

Anti-Seep Collar Design (Cont.)

ft.

l=
z-
$=

6.00
4.00 ft.

0.0124 ft. / foot
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Timmons GToup TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET
1001 Boulders Parkway (with or without an emengency spillway)

Suite 300
Richmond, Virginia 23225
Telephone: (804) 200-6500

Page:4of4

Revised:7/8l200s

Ls = 50.51 ft.

24) Number of collars required =
Dimensions = 0.00

(From Plate 3.14-12 of the Virginia frosion anO Sediment Handbook third edition 1992)

Final Design Elevations

25) Top of Dam = 102.00
Design High Water = 100.00

Emergency Spillway Crest = N/A
Principal Spillway Crest = 99.00

Dewatering Orifice Invert = 94.50
Cleanout Elevation = 93.50

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage

Area " (if excavation was performed) = 93.00
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Tabfe of Contents

STORM 1O

Tabfe of Cont.ents

****************** DESIGN STORMS SUMMARY

,T^mFq r-i f r, a^:rnf n6ei dn qt^rm<

.Tama< ai tr, a^rr-f 1

Des i gn Storms

S/N: 02lCOl62ELC4
PondPack Ver. 09.00.077 .00

1.01

1.03

****************x*xx*

1
Ilnit H\/.1 srrmm^r\/ 4.01

2
TIn i I H\/.1 srmm^ r\/ 4 .02

10
TTn i t Hrrrl qrrmma r\/ 4 .03

25
tlnif H\/.1 srrmm^r\/ 4.04

100
tlnif H\/.i - SnmmAr\/ 4.05

Tirmons Group
Time: 9 :42 AM Date: 7 /8 /2005
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Table of Contents (continued)

******************** OUTLET STRUCTURES *************** ****xx

Outfet 1........ Outlet fnput Data 6.01
Composite Ratinq Curve . 6.04

*********************** poND ROUTING ***********************

S/N: 02lco162EIC4
PondPack Ver. 09.00.077.00

pnn,{ tr-\/-n.tahl6 7,01

1

Pond Routing Summary '7.02

2

Pond Routing Sunmary 7.03

1rJ

Pond Routing Summary '7.04

25
Pond Routing Sumrnary 7.05

100
Pond Routing Sumrnary '7 .06

BMP.. .

BMP OUT

BMP OUT

BMP OUT

BMP OUT

BMP OUT

Time: 9':42 AM Date: '7 /8/2405
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Type.... Design Storms page 1.01
Name. . .. ,fames City Count

Flle.... R:\300 - Site Development\301\21151\Cafcs\pondpack\
Title... Project oatel. 2/9/2005

Project Engineer: Timrnons croup
Prolect TrtIe: Thrrd Hlgh Schoof

Prolect Connents:

DESIGN STORMS SUMMARY

nae i 
^n 

qf^rm ri I 6 Tn -

S | 
^ 

rm 'lrad Nlrma - 1

.T:mae cifv c^,rnf

Data Type, Fife, ID = Synthetic Storm TypeII 24hx
StormFrequency =Lyx
Total R^i nf:l I ncn1-h= 2.8000 in
l)rrrafr^n Mrrlfrnlrar = 1

Resn I fi nd Drrraf i nn = 24,0000 hrs
Resulting Start Time= .0000 hrs Step: .1000 hrs End= 24.0000 hrs

Storm Tag Name -- 2

S/N: 021C0l 62EIC4
PondPack Ver. 09.00.077.00

I
I
I
I
t
I
I
I
I
I
t
I
I

Data Type, Fife, ID : Synthetic Storm TypeII 24hr
StormFrequency =2yr
Tofal Pii nfal 1 rtcnf[= 3.5000 in
Drrration Mrill-inlicr = 1
Resrlfino Dr1-^finn = 24.0000 hrs
Resulting Start Time: .0000 hrs Step= .1000 hrs End: 24.0000 hrs

Storm Tag Name : 10

Data Type, Fife, ID = Synthetic Storm TypeII 24hx
Storm Erequency = 10 yr
Total Rai nfa l I Denfh , 5.5000 in
Drrrafi^n Mrlfinlier = 1

Res'r'l ti no f)rrraj- i nn : 24.0000 hrS
Resufting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

Storm Tag Name : 25

Data Type, File, ID : Synthetic SLorm TypeII 24hr
(fnrm Frearrannrr = )\ vr

Tofal RainfAr I Dtrnr h= 6.O0OO in
Drrrif ion Mrrlf inl ior = 1
Reqrrl 1-i nd nrrrati ^n = 24.0000 hrS
Resr:lfinry Sfarl Time. .0000 hrs Sfen:.1000 hrs End= 24.0000 hrs

Storm Tag Name : 50

Data Type, Fil-e, ID : Synthetic Storm TypeII 24hr
SLorm Frequency = 50 yr
Total Ra i nfal I Denfh: 7,0000 in
nrrrif inn Mrr'l tinl ior = 1

Resulting Duration : 24.0000 hrs
Resufting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

rarLurLUrrr uruulJ

Time : 9 :42 AT4 Date : 7 /8 /2005



T\/nc f)aei dn c*^fms
Name.,.. James City CoLlnt

File.... R:\300 - Site Development\301\21151\Calcs\pondpack\
Titfe... Project oaLe:. 2/9/2005

Project Engineer: Timmons Group
Project Tit_Le: Third High School

Pro j ect Cornments :

Page 1.02

t
t
I
I
I
I
I
I
t
t
I
I
I
I
I
I
I

DESIGN STORMS SUMMARY

n^aiah cf^rh ei r^ TD = JaTes ci-\/ coll+" y vvu-r -

Storm Tag Name = 100

Data Type, File, ID - Synt--hetic Storm TypelI 24hr
Storm Frequency = 100 yr
Totaf Rainfall Depth= 8.0000 in
Drlrafion Millfinl ier = I
Resulting Duration = 24.0000 hrs
Resul-ting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

S/N: 02lCOl62EIC4
I PondPack Ver. 09.00.077.00
I
I

I

Ti nm^n < Cr^,rh

Time: 9:42 AM Date:'l/B/2005
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Type. . . . Design Storms Page 1.03
Name. JFmcs Cit\/ COUnt tr\zanf. I vr
FiIe.... R:\300 - Slte Devefopment\301\21151\Calcs\PondPack\
Storm... TypeII 24hT Tag: 1

DESIGN STORMS SUMMARY

n6ci 
^n 

qf 
^rm ri r 6 ID = .Tames C.i f \/ Coltnf

Sj-nrm Tad NI^ma = 1

Data Iype, F r Le, tD -
q | 

^ 
rm rY a^,r 6h 

^r'

T^r^l P^ i nfAl I nanrh:
nrrral. i^n Mrrll- inlior -
Poerr'lfina nrrrrfian
Pacrrl f inn qt:rt Tiha:

q\rnfhaf i - qf^rm

lyr
2 .8000 in
t

24.0000 hrs
.0000 hrs Step:

TypeII 24ht

1000 hrs End: 24.0000 hrs

Storm Tag Name

n^f r T\rha Fi l6 Tn -
qf^rm Fr6drlan^\r

Total Rainfal I Denth
Drrr-l nn Mr!iinlior =
Rocrr'll-ind nrrYrf i^n

Pa<rrlfi.d Cf:rf Tiha:

ql-^rm Tan NIrm6

qirhf haii 
^ 

qt^rm

2yr
3.5000 in

1

24.0000 hrs
.0000 hrs Step:

10

TypeII 24ht

l0O0 hrs End: 24.0000 hrs

Data Type, File, ID :
qf 

^ 
rm trr 6^,r ah ^r,

Total RainFalI Denth=
nrrral- i nn M,r'l ti n1 i or -
Pa<rr'lf inn nrrrr+ian

Rocrr'll- ind qt^rF rimo=

SIorm Taq Name

qUnih6fi - q+^rh

10 yr
5.5000 in
I

24.0000 hrs
. OO00 hrs Step:

25

T\zncTT 2Ahr

1OO0 hrs End: 24.0000 hrs

qf^Ym rYA^,r6n^1,

nrrr^Finn Mrrll- inl ior -
Pocrr'lfind n,rr.tsi^n

Poerr'lfind qts^rts Tim--

ql-^rm Tad NI:mo

q\7-+h6f i - Cf ^rh
25 yr
6.0000 in

I
24 .0000 hrs
.0000 hrs Step:

50

TypeII 24hr

1000 hrs End: 24.0000 hrs

qf^rm r?6^,16h^17

'I OrA I Kar nrA | | t)enl n:
Drrr^t ian Mrrll-inliar -
Pocrr'lfind n,,r.ti^n
Pasrrlfin^ qt^Yf Timo=

q\7nih6f i ^ Cf ^rm
50 yr
7.0000 in
I

24.0000 hrs
.0000 hrs Step:

TypeII 24hr

1000 hrs End: 24.0000 hrs

S/N: 021C01 62ElC4
PondPack Ver. 09.00.077 .00

Tinmons Group
Time: 9i42 AM Date: 1 /8/2005
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T\znp naqr dn qF^ImS paoe " n4
Nime- ,Tames CiF\/ Count q\zpnj- . 1 \/rqvvrre. ! f r

Eife. . . . R: \300 - Site Devefopment\301 \21,151\Catcs\pondpack\
Storm... TypeII 24hr Tag: I

DESIGN STORMS SUMMARY

naeinn cF^'m ri 16 TD = Jamcs Cit\/ CoInfwqrLLso vtLy vuurrL

ql-^rm T^d NamF : 100

Data Type/ Fife, ID : Synthetic Storm TypelI 24hr
SLorm Frequency 100 yr
Totaf Rainfall Depth: B.0O0O in
Drlrafion Mrrltinlier = 1

Resulting Duration : 24.0000 hrs
Resufting Start Time- .0000 hrs Step: .1000 hrs End: 24.0000 hrs

Trmmons Group
Time: 9 :42 Al4 Date: '7 /8/2005

S/N: 021C01628IC4

I PondPack Ver. 09.00.077.00

I

I



Paqe 2.01Type.... Tc Calcs
Name.... STORM l-0

I File. . . . n: \300 - Site Devefopment\301\21151\Cafcs\pondpack\TEMp SB #2. PPW

:::::::::::::::::::: t:::::::::::::::::::::::::::::::::::::::::::::::::::

I rrME oF coNcENTRATToN cALcuLAToRT : : : : : :: : : : : : :: : :: : : : : : : ]:: : : : : : : : : : : : : : : :: : : : : : : :: : : : : : : : : : : :: :: : : :: : :: :

I
Segment *1: Tc: User Defined

_________::1i:t:_11_ltil_______1!::_I:_

Total Tc: .4000 hrs

S/N:021C01628IC4 Timmons
PondPack Ver. 09.00 .077 .00

I
t
I
I
I
t
I
I
I
I
I
I
I
I
I
I

T.ime : 9 :42 AM Date: '/ /8 /2005
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Type. . . . Tc Cafcs paqe 2.02
Name.... STORM 10

File.... R:\300 - Site Devefopment\301\2f15f\Calcs\pondpack\TEMp SB #2.ppw

T. trflrraf i nnc rr<a^

:=== i;<er !,gfaned

Tc : Value entered by user

Where: Tc : Time of concentration

S/N: 021C0162ELC4 Timmons Group
f PondPack Ver. 09.00.077.00 Time: 9242 AM Date: 1/8/2005

I

I
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T\/ntr Rr.off C\-AIea
Name.... STORM l0

File.... R:\300 - Site Development\301\21

RUNOEF CURVE NUMBER DATA

Page 3.01

151\Calcs\PondPack\TEMP SB #2. PPW

Soi I /Srrrf ae e ftese ri otion CN
/iArea

/ acres
\f---------

38.650

Impervious
A.linql-mFnl- Adittsfecl
?C ?UC CN

91.009l

COMPOSITE AREA & WEIGHTED CN ---> 38.650
"'[""'

I

\

./l/tfr,

S/N: 021C01 62ELC4
PondPack Ver. 09.00.077.00

Tlnmons Group
Time: 9i42 AM Date: 1 /8/2005
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Type.... Unit Hyd. Sumrnary Paqe 4.01,
Name.... STORM 10 Tag: 1 Event: 1 yr
File , . . . R: \300 - Site Development\30f\21151\Cafcs\PondPack\TEMP SB +2. PPW

Storm... TypeII 24hr Tag: I

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm
Durat.ion : 24.0000 hrs Rain Depth : 2.8000 in
Rain Dir : R:\300 - Site Devefopment\301\21f51\Cafcs\PondPack\
Rain File -ID = - TypeII 24hr
Unit Hyd Type : Default Curvilinear
HYG Dir : R:\300 - Site Development\301\21151\Calcs\PondPack\
HYG Eile - ID : - STORM 10 1
Tc : .4000 hrs
Drainage AIea : 38.650 acres Runoff CN: 91

Computational Time Increment : .05333 hrs
Computed Peak Time : L2.1067 hrs
Computed Peak Elow : '70.50 cfs

Time Increment for HYG Fife 0500 hrs
Peak Time, Interpolated Output : 12.1000 hrs
Peak Flow, Interpolated Output : 69.93 cfs

DRATNAGE AREA

ID: STORM 10
cN:91
Area : 38.650 acres
s : .9890 in
0.2s : .1978 in

uumu-Lat.lve Runorr

HYG Vofume. . .

1.8856 in
6.073 ac-ft

6.0'71 ac-fL (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc - .40000 hrs (ID: STORM 10)
Computational fncr, Tm : .05333 hrs : 0.20000 Tp

Unj-t Hyd. Shape Factor : 483.432 (37.46% under rising limb)
K : 483.43/645.333, K : .7491 (also, K : 2/ (1+ (Trlrp) )

Receding/Rising, TrlTp : 1.6698 (solved from K : .749L)

UnrL peak, qp 109.48 cfs
Unlt peak time Tp : .2666'/ hrs
llnrf racadrn^ lrmh Tr = 1.06667 hrs
Total unit tlme, Tb : 1.33333 hrs

Ti mm^nc Cr^rrn

Time: 9:42 AM Date: 1/9/2005
S/N: 02lCOl62EIC4

I PondPack Ver. 09.00.077 .00

I

I
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Type. . . . Unit Hyd. summary Page 4.02
Name.... STORM 10 Tag: 2 Event: 2 yr
Eile.... R:\300 - Slte Devefopment\301\21151\Cafcs\pondPack\TEMP SB +2.PPW
Storm... TypeII 24hr Tag: 2

SCS UN]T HYDROGRAPH METHOD

STORM EVENT: 2 year storm
Duration - 24.0000 hrs Rain Depth : 3.5000 in
Rain Dir : R:\300 - Site Devefopment\301\21151\CaIcs\PondPack\
Rain Fafe -ID = - TypeII 24hr
Unit Hyd Type : Default Curvilinear
HYG Dir : R:\300 - Site Devefopment\30f\21f5f\Cafcs\PondPack\
HYG Fife - ID : - STORM l0 2

Tc : .4000 hrs
Drainage Area : 38.650 acres Runoff CN: 91

C.mnrrf Aj- i nnAl 'l'ima InCrement : .05333 hrS
.^hh11f6^ Da.L Tima = 12,1067 hrs
r]^mnrrfF.l Pc^k Fl^Lr : 94.22 Cfs

Time Increment for HYG File 0500 hrs
Pa:k'l'rma Inrorn^lefc.l Orrj-nlrj- : 12 1n00 hIS
po>1, Fr^w. -n+arnnl af Fd Oilln[f = q-] 5O CtS

DRAINAGE AREA

ID:STORM 10
CN : 91
Area : 38.650 acres
S = .9890 in
0.2s : .1978 in

Cumulative Runoff

HYG Vo.lume. . .

2.5411 in
8.185 ac-ft

8.189 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .40000 hrs (ID: STORM 10)
Computationaf Incr, Tm : .05333 hrs : 0.20000 Tp

Uni t Hyd. Shape Factor = 483.4i2 (3-l.46e" under rising limb)
K 483.43/645.333, K = .7491 (afso, K = 2/ (1+(TrlTp) )

Receding/Rising, TrlTp : 1.5698 (sofved from K : .149L\

uniL peak, qp = I09.48 cfs

rni r 16-6^rnd | 1 mh Tr : 1.06567 hrs
Tnj-al r-nij- j-imo Tb: 1.33333 hrs

Time: 9:42 AlrI DaLe: 1/8/2045
S/N: 021C01628LC4

I PondPack Ver. 09.00.077.00

I

I
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Type. . . . Unit Hyd. Summary page 4.03
Name. . . . STORM l0 Tag3 l0 Event: 10 yr
Fife.... R:\300 - Site Development\301\21151\Cal-cs\pondpack\TEMP SB #2.ppw
Storm... TypeII 24hT Tag: 10

SCS UNTT HYDROGRAPH METHOD

STORM EVENT: L0 year storm
Duration = 24.0000 hrs Rain Depth = 5.5000 in
Rain Dir : R:\300 - Site Devefopment\301\21151\Calcs\PondPack\
Rain Fife -ID : - TypeII 24hr
Unit Hyd Type : Defauft Curvifinear
HYG Dir : R:\300 - Site Devefopment\301\21f5f\Calcs\PondPack\
HYG File - ID : - STORM 10 10
Tc : .4000 hrs
Drainage Area = 38.650 acres Runoff CN: 91

Computatlonaf Time Increment : .05333 hrs
Computed Peak Time : L2.1067 hrs
Computed Peak Flow = 161.75 cfs

Time Increment for HYG Fife 0500 hrs
D6.L Tima rn+a*-^ratecl Oilfnrrt: 1? 1000 hrSlvs vulyuu

Peak Flow, Tnterpolated Output : 160.66 cfs

DRAINAGE AREA

ID:STORM l0
CN : 91.

Area : 38.650 acres
S = .9890 in
0.2s : .1978 in

Cumulative Runoff

HYG Vofume. . ,

4.4681 tn
14.393 ac-ft

14.40L ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .40000 hrs (ID: STORM l-0)
ComputationaL Incr, Tm : .05333 hrs : 0.20000 Tp

Unit Hyd. Shape Factor - 483.432 (31.46% under rising limb)
K : 483.43/645.333, K = .7491 (also, K : 2/ (1+(Tr,/Tp) )

Receding/Rising/ TrlTp : 1.6698 (solved from K : .149I\

Unit peak, qp - 109.48 cfs
Unrt peak time Tp .26561 hrs
Unit receding limb, Tr - 1.06667 hrs
Total unit time, Tb : 1.33333 hrs

Ti mm^n e Cr^rrn

Time: 9 | 42 AM Date: 1 /B /2005
S/N:021C01628LC4

I PondPack Ver. 09.00.077.00

t

I
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Type. . . . Unit Hyd. Summary Page 4.04
Name.... STORM 10 Tag: 25 Event: 25 yr
File. . . . R: \300 - Site Devefopment\301\2f15l\Calcs\pondpack\TEMp SB #2.PPW
Storm... TypeII 24hr Tag: 25

SCS UNTT HYDROGRAPH METHOD

STORM EVENT:
Duration
Ka-Ln Da r
Ka1n tlre -lD

HYG Dir
HYG File - ID
Tc
Drainage Area

,r= rro^r cf^rm

24.0000 hrs Rain Deplh : 6.0000 rn
R: \300 - Site Deve.lopment\301\2f151\Cafcs\PondPack\
- TypeII 24hr

Default Curvilinear
R:\300 - Site Development\301\21151\Cafcs\PondPack\
_ STORM 10 25

.4000 hrs
38.650 acres Runoff CN: 91

Computationaf Time Increment
Computed Peak Time
Computed Peak Ffow

Time Increment for HYG
Pp^ k T1 ma I nfarn^ | ated
PF:k Fl^Lr Tni6rn^lated

.05333 hrs
12.1067 hrs
178.51 cfs

TA-LC U5UU NTS
Orrf nrrf : 1) l OflO \ag
Output : I'71.33 cf s

DRAINAGE AREA

ID:STORM 10
CN:9L
Area = 38.650 acres
S = .9890 in
0 .2s : . t97B in

Cumufative Runoff

4.95'72 in
15.956 ac-ft

L5.916 ac-ft (area under HYG curve)HYG Volume.

i**** SCS UNIT HYDROGRAPH PARAMETERS *****

Ti mF C^n.FnfYAj-i nn TC :
C^mnlrfAfi onal Tn.r Tm =

shrh6 !.^foI 
=

K : 483,43/645.333, K =
Reccrlina/Riqinn TY /T^ :

TTni t haalz qp-
Unit. peak time Tp -

IInif rerc.linc limh- Tr =

Total unit time/ Tb :

hrs (ID: STORM l0)
hrs : 0.20000 Tp

.40000

.05333

483 .432
.1 49L

1.6698

109.48
.26661

L .0666't
L.33333

(31 .462
(afso,

hrs
hrs
hrs

,rn,4ar ri <ina I imh\

K:2/ (1+(rrlrp))
f rom K : .'7 49L)

S/N:02lC01628LC4
PondPack Ver. 09.00.077.00

Timrnons Group
T].me: 9:42 AM Date:. '7 /8/2005



I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Type. . . . Unit Hyd. Summary Page 4.05
Name.... STORM 10 Tag: 100 Event: 100 yr
Fife. . . . R: \300 - Site Devefopment\301\21151\Cafcs\pondpack\TEMP SB +2. PPW
Storm... TypeII 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration : 24.0000 hrs Rain Depth : 8.0000 in
Rain Dir : R:\300 - Site Deve.Iopment\301\21151\Calcs\PondPack\
Rarn Frle -ID = - TypeII 24hr
Unit Hyd Type : Defauft Curvilinear
HYG Dir : R: \300 - Site Devefopment\301\21151\Calcs\PondPack\
HYG FiIe - ID : - STORM f0 100
Tc : .4000 hrs
Drainage Area = 38.650 acres Runoff CN: 91

Computational Time Increment : .05333 hrs
C.mnDfc.l Peak Tima : 12.1067 hrS
Computed Peak Ffow : 245.09 cfs

Time Increment for HYG Eife 0500 hrs
Peak Time, Interpolated Output = L2.1000 hrs
DarL Frnw rhf^yh^r lted output : 243.55 cfs

DRAINAGE AREA

ID:STORM IO
CN:9I
Area = 38.650 acres
s : .9890 in
0.25 - .1978 in

Cumulative Runoff

HYG Volume. . .

6.9245 in
22.303 ac-ft

22.316 ac-fr (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .40000 hrs (ID: STORM 10)
Computational Incr, Tm : .05333 hrs : 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (31.46"a under rising I irnb)
K : 483.43/645.333, K : .7491 (also, R : 2/ (f+(TrlTp) )

Receding/Rising, TrlTp : 1.6698 (solved from K : .149L)

Unrt peak, qp = 109.48 cfs
linri nAev I tm^ Tn = )AAA1 hr<

rnrr r6-ad,n^ rlmh Tr = 1,06567 hrs
Tofal lrni |- -ime. Tb : 1.33333 hrs

Timh^hc Cr^,rh

Time: 9i42 AM Dat:e: 1/8/2005
S/N: 021C0162ELC4

I PondPack Ver. 09.00.077.00
I

I



Type. . . .
Name. . . .

-E.r-Le. . . .

VoI: Efev-Area
BMP

Page 5.01

--v-
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R:\300 - Site Development\301\2ff5f\Calcs\pondpack\TEMp SB +2.ppw

E-levation P-lani-meter Area A1+A2+sqr (A1.*A2) Vo.lume
(ft) (sq.in) (acres) (acres) (ac-ft)

Vofume Sum
(ac-ft)

93.00
94.00
9s.00
96.00
97.00
98.00
99.00

100.00
101.00
102.00

i: _____
t/

L.4182
r.5986
1 .1220
1.8485
r.9719
2 . rr]a
2.2446
2.38L3
2.s205
2 .6622

.0000
4.6L40
4 .91 98
5.3546
5.7385
6.1308
5.5309
6. 9378
1 .35L7
1.113L

1.913
2.044

.000

. s38

.660

.785

2.r11
2 .3r3
) Aq1

2 .59r

.000
1.538
3.198
4 .983
6.896
8.939

11.116
L3 .429
1s.879
L8.410

POND VOLUME EQUATIONS

fncremental volume computed bv the Conic Method for Reservoir Vofumes

Volume : (,I/3) * (EL2 EL1) + (Area1 + Area2 + sg.rt. (Area1*Area2) )

where: ELlt EL2 : Lower and upper elevations of the increment
ArealrArea2 = Areas computed for ELl, EL2, respectively
Volume : Incremental volume between EL1 and EL2

S/N:021C0162ELC4
PondPack Ver. 09.00 .077 .00

Tfrunons Group
Time: 9i42 AM DaLe: 1 /8/2005
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Type.... Outfet Input Data Page 6.01
Name.... Outlet I

Fife. . . . R: \300 - Site Devefopment\301\21151\Catcs\pondpack\TEMp SB +2. ppw

REQUESTED POND WS ELEVATIONS:

Min. EIev.= 93.00 ft
Increment : .50 ft
Max. Elev.: 102.00 ft

OUTLET CONNECTIVITY

---> Forward Ffow Only (Upstream to Dnstream)

<---> Forward and Reverse Both Alfowed

Structure No. Outfall- E1, ft 82, ft

Inlet Box I ---> 4 99.000 102 . 000
Orifice-Circufar 2 ---> 4 94.500 f02.000
Culvert-Circular: 4 ---> TV/ 91.400 102.000
TW SETUP, DS Channef

S/N:021C0162E'IC4
I PondPack Ver. 09.00.077.00

I

t

Tfmmons Group
Time: 9:42 AM Date:7/8/2005
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Name, . . ,

-E.r_Le. - - -

n,,+ I ^+ f,rrPuL udud

Outlet 1

R:\300 - Site Development\301\21

OUTLET STRUCTURE INPUT DATA

Page 6.02

151\Cafcs\PondPack\TEMP SB #2.PPW

Structure ID
q+7rr^tr17a rvha

=1
: Inlet Box

* nf nnoninn<

Invert trlev.
Orifice Area
Orifice Coeff.

Weir Coeff.
Kr Reverse
M:nni hd< n

1{orz fhrraorl Pi car

hlai r errhmavaanaa

Structure ID
ql-rrr-1-rrra T\7no

1

99.00 fr
l2 .2500 sq. ft- .600

19.33 ft
3.000
1.000
.0000

.000
No

2

Ori f ice -Circu]ar

,l
n\ z It/| \

S/N: 021C01628IC4
PondPack Ver. 09.00.077 .00

+u o(-ff+ 
^f 

n^6nin^c

Invert Elev.
Di amet e r
Orifice Coeff.

1

94 .50 ft
. JJJ J Tf

.600

T1nmons Group
-L lme : 9:42 AM Date:. 'l /8/2Q05



Type.... Outlet Input Data
Name.... Outfet 1-

I
I
, S/Nz O2LCOL62ELC4 Timmons cr.oup

I 
PondPack ver. 09.00.077 .00 rime: 9 | 42 AM

I

vage b. uJ

I
I
I
I
I
I
t
I
I
I
t
I
I
I
I

Eile. . . . R: \300 - Site Development\301\21f51\Cafcs\pondpack\TEMP SB #2. ppw

OUTLET STRUCTURE INPUT DATA

Structure ID : 4
Sfrrrcl-rrrcTrrnc =CUlVefL-CifCUfaf

No, Barrels : 1

Barrel Diameter - 2.0000 ft
Upst.ream Invert - 9l .40 tL
Dnstream Invert : 91.00 ft
Horrz. Length : 10.00 ft
Barrel LengEh : 70.00 ft
Barrel- Sl-ope 00571 ftlft

OUTLET CONTROL DATA..,
Mannings n : .0120
Ke : .9000 ( forward entrance Loss )

Kb : .01-0575 (per ft of fuff flow)
Kr : . 9000 ( reverse entrance loss )

Htr\l Convergence = .001 +/- ft

INLET CONTROL DATA...
Equation form : 1
InletControlK : .0018
InletControlM = 2.0000
InfetControlc : .02920
InfetControlY = .1400
Tl ratio (HW/D) : 1.059
12 ratio (HW/D) : L.204
Slope Factor = -.500
Calc inlel onlY : Yes

Use unsubmerged inlet controf Form I equ. below T1 efev,
II<a c,,].\hAr^ad inI6f -^ntrnl trnym 1 6^u. abOVe T2 e.lev.

In transj Lion zone betvleen unsubmerged and submerged infet controf,
interpol-ate between f ]ows at T1 & T2. . .

At Tl Elev = 93.52 ft
At T2 EIev = 93.81 ft

Structure ID : TW

Structure Type = TW SETUP, DS Channel

FREE OUTFALI CONDITTONS SPECIFIED

CONVERGENCE TOLERANCES. . .

Maximum Iteratlons: 30
Min. TW tolerance : ,01 ft
Max. TW tolerance : .01 ft
Min. HW tolerance : .01 ft
Max. HW tolerance : .01 ft
Min. Q tolerance 10 cfs
Max. Q to-lerance 10 cfs

. i lt{u'
tf h{#-

-4Ya'

Date: '7 /B/2005
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Type.... Composite Rating Curve
Name.... Outfet 1

Page 6.04

Eile.... R:\300 - Site Devefopment\301\2115f\Cafcs\pondpack\TEMp SB #2.pplll

WS Efev, Total 0

f,l-ev,
ft

Converge
'I W t!-L eV Error

ft +/-f|L

________I::::_______

lnnl- rih rt ina qj- -r'.j-rtfeS

93.00
93. s0
94.00
94.50
95.00
95.50
96. 00
96.50
97.00
97.50
98.00
98.50
99.00
99.50

100.00
100.50
101. 00
1 01.50
102.00

.00

.00

.00

.00

.2L
)q

.48

^7
.64
.1r
.-t 6
.82
.88

2I .I1
49.08
50.11
52 .40
54.00
55.54

2, 4 (no
2,4 (no
2, 4 (no
2,4 (no
2,4 (no
2, 4 (no
2,4 (no
2,4 (no
?,,4 (no
I,2t4
I, 4 (no
I, 4 (no
I, 4 (no
I, 4 (no
1, 4 (no

Fre€ Outfall
Eree Outfall
Free Outfall
Free Outfal-l
Free Outfalf
Free Outfall
Free Outfall
Eree Outfall-
Free Outfafl
Free Outfall
Free Outfafl
Free Outfalf
Free Outfall
Free Outfalf
Free Outfall
Free Outfalf
Free Outfall
Free Outfafl
Free Outfall

1)

2\
2)
2)
2)
2)

S/N: 021C016281,C4
PondPack Ver. 09.00 .077 .00

Trmmons Group
Time: 9:42 AM Datet 1 /8/2005
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Type. . . . Pond E-V-Q Table page 7.01
Name.... BMP

Fil-e.... R:\300 - Site Devefopment\301\2115f\Calcs\pondpack\TEMP SB #2.PPW

HYG Dir
1NI-LOW IIYG IT-LC
Outffow HYG fife

LEVEL POOL ROUTING DATA

= R:\300 - Site Development\301\21151\Calcs\PondPack\
= NONE STORED - BMP rN 1

= NONE STORED - BMP OUT 1

Pond Node Data : BMP
Pond Volume Data : BMP
Pond Outlet Data : Outlet I

No Infrftratlon

INITIAL CONDITIONS

qf: rl- i nn \7^ l ,1m6
qf.rf;nn flrrfflnrr
q+.rf ind Thfi I tv

Sfarf i nd T^fa l Onrrl-=

Time Increment

93.00 ft
.000 ac-ft
.00 cfs
.00 cfs
.00 cfs

.0500 hrs

Elerzation
ft

Out flour Area
 CIES

l nrt I f . 8 Total ZS/t + A

cfs cfs

I
I
I
I
I
I
I
I
I
I
I
I
I

93.00
93.50
94.00
94.50
95.00
95.50
96.00
96.50
97.00
97.50
98 .00
98.50
99.00
99.50

100.00
100.50
101.00
101.s0
102.00

.00

.00

.00

.00

.2r

.29

.48
q?

.64

.1r

.'7 6

.82

.88
2r.L1
49.08
50.'71
52 .40
54.00
55.54

.000
1qA

1.538
2.353
3.198
4.075
4.983
5 .923
6.896
'7 .90L
8.939

10 . 011
1r.1,1-6
12.255
13 .429
L4 .63'1
1s.879
1.1 .L5'7
L8.410

.41 82

.5378

.5986

.6591

.1 220

.'7 I 4'7

.8485

.9r2'7

. 9'71 9

2.0434
2.1L00
2.L168
2.2446
2.3L24
2.38L3
2 .4504
2 .5205
2 .5909
2 .6622

.00

.00

.00

.00

.2r

.29

.48

.57

.64

.7L

.'7 6

.82

.8B
2T.L7
49.08
50.11
52 .40
54.00

.00
364.91
1 44 .40

1138.63
1s48.00
191 2 .38
24r2.16
2861.32
3338.13
3824.-t 6

432'7.35
4846.09
5381.11
5952.19
6548 .62
'7134.93
1'738.02
8358.07
8995 .21"

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

S/N:021C0162ELC4
PondPack Ver. 09.00.077 .00

Tlmmons Group
Time: 9:42 AM Date: 1 /8/2005
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Type. . . . Pond Routing Sunmary Paqe 1 .02
Name.... BMP OUT Tag: I Event: I yr
Fil-e.... R:\300 - Site Devefopment\301\2ff51\Cafcs\PondPack\TEMP SB #2.PPW
Storm... TypeII 24hr Tag: I

LEVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Development\30f\21151\Cafcs\PondPack\
Infl-ow HYG fife : NONE STORED - BMP IN L
Outflow HYG fife : NONE STORED - BMP OUT I

Pond Node Data : BMP
Pond Volume Data : BMP
Pond Outlet Data : Outlet 1

No Infiftration

INITIAL COND]TIONS

Sfarfind WS EIF\/ : 93.00 ft
Startinq Vofume 000 ac-ft
SfArj-inc Orrfflnw 00 CfS
Starting Infiftr. : .00 cfs
S1- ^r1- i nd T^l-a'l n^rr1- = .00 Cf S

Time Tncrement 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 69.93 cfs at 12.1000 hrs
Peak Outflow = .54 cfs at 23.6500 hrs

Peak Efevation = 96.33 ft
Pp^k Sl-nra^e : 5.600 aC-fL

MASS BALANCE (ac_ft)

+ Initial- Vol : .000
+ HYG Vof IN : 6.011
- Infiltration : .000
- HYG Vof OUT : 2.'785
- Retained Vof = 3.290

Unrouted VoI : -.001 ac-ft (.0252 of Inffow Volume)

WARNING: OuLffow hydrograph truncated on right side.

S/N: 021C01 62EIC4
PondPack Ver. 09.00.077.00

I

Tirunons Group
Time: 9 :42 AM Date:. 1 /8/2005



S/N: 021C01 628LC4
PondPack Ver. 09.00.077.00
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Type. . . . Pond Routing Summary Page 7.03
Name.... BMP OUT Tag: 2 Event: 2 yr
File.... R:\300 - Site Devefopment\301\21151\Calcs\PondPack\TEMP SB #2.PPW
Storm. .. TypeII 24hL Tag: 2

LEVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Devefopment\301\2f151\Calcs\PondPack\
INfIOW HYG fiIE = NONE STORED _ BMP IN 2
Outflow HYG file : NONE STORED - BMP OUT 2

Pond Node Data - BMP

Pond Volume Data : BMP

Pond Outlet Data : Outlet 1

No Infiltration_

INITTAL CONDITIONS

qrrrf ih^ T^rc Fr6\, = 93.00 ft
Sfarfi no Vol rrme 000 ac-ft
Starting Outffow 00 cfs
Sfartinc Tnfilf r. 00 cfs
Sfarfind TofAl n^rr1-: .00 Cfs
Trme Tncrement 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inffow : 93.50 cfs at 12.1000 hrs
Peak Outffow : .69 cfs at 23.5000 hrs

Peak Elevation = 9'7.32 ft
Peak Storage : '7.544 ac-ft

MASS BALANCE (ac_ft)

+ Initial vo1 : .000
+ HYG Vol IN : 8.189
- Infiltration : .000
- HYG VoI OUT : 4.073
- Retained Vol = 4.115

Unrouted Vof = -.001- ac-ft (.008% of Inffow Vofume)

WARNING: Outflow hydrograph truncated on right side.

Time: 9t42 Al4 Datez'7/8/2005
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Type. . . . Pond Routing Sunmary page 7. 04
Name. . . . BMP OUT Taq: 10 Event: 10 yr
File. . . . R: \300 - Site Development\30f\21f51\Cal-cs\pondpack\TEMP SB #2. ppw
Storm... TypeII 24hr Tag: 10

LEVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Development\301\21151\Ca]cs\PondPack\
Inffow HYG file : NONE STORED - BMP IN 10
OUIf-IOW HYG fifE : NONE STORED - BMP OUT 10

Pond Node Data : BMP

Pond Vofume Data : BMP
Pond Outlet Data : Outlet 1

No Infiltration

INITIAL CONDITIONS

Sl-^rj-ind I^1S trlc\z : 93.00 ft
Starting Vofume 000 ac-ft
Starting Outflow 00 cfs
Startang Intrltr. : .00 cfs
Sf^rfind Tnj-^l O^rrl-: .00 CfS
Time lncrement 0500 hrs

INELOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inf-low : 160.66 cfs at 12.1000 hrs
Peak Outffow : 5.71 cfs at 15.6500 hrs

Peak Elevation = 99.12 ft
Peak Storage : 11.384 ac-fl

MASS BALANCE (ac-ft)

+ Initial vof : .000
+ HYG VoI IN - 14.401
- Infiltration : .000
- HYG Vol OUT = 8.068
- Retained Vo1 = 6.330

Unrouted VoI : -.004 ac-ft (,028% of Inflow Volume)

WARNING: Outflow hydrograph truncated on right side.

S/N: 02 1C01 62ELC4
I PondPack Ver. 09.00.077.00
Ir

I

Timmons Group
Time: 9:42 AllI Date: 1/8/2005



S/N:021C0162tr1,C4
PondPack Ver. 09.00 .077 .00
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Type. . . . Pond Routing Sunnary page 7.05
Name. . . . BMP OUT Tag: 25 Event: 25 yr
File.... R:\300 - Site Devefopment\301\21151\Calcs\pondpack\TEMp SB #2.ppw
Storm... TypeII 24hr Tagt 25

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\30f\21151\Calcs\pondpack\
INffOW HYG fiIE = NONE STORED - BMP IN 25
Outflow HYG file = NONE STORED _ BMP oUT 25

Pond Node Data = BMP
Pond Vo]ume Data - BMP

Pond Outfet Data = Outlet 1

No Infiltration

IN]TIAL CONDITIONS

Startino WS Ele\z : 93.00 ft.
Startrnd \/^lrmF 000 aC-ft
Startrng Outflow O0 cfs
Starf i no Tnfi I fr. 00 cfs
Sfarfind Total Oorrt= .00 cfs
Tlme lncrement 0500 h"s

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inffow : 1,77.33 cfs at 12.1000 hrs
Peak Outflow : 9. 91 cfs at 14 .0OO0 hrs

Peak Elevation : 99.22 ft
Peak Storage : 11.619 ac-ft

MASS BALANCE (ac-ft)

+ fnitiaf Vol : .000
+ HYG VoI IN : 15.916
- Infiftration : .000
- HYG Vol OUT : 9.621
- Retained Vol : 6.345

Unrouted VoI : -.004 ac-ft (.025% of Inflow Vofume)

WARNING: OuLflow hydrog.raph rruncated on right side.

Timmons Group
Time: 9 i42 AM, Date:. 1 /8/2005
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Type. . . . Pond Routinq Summary page 7. 06
Name . . . . BMP OUT Tag: 1,00 Event: 1-00 yr
Eife.... R:\300 - Site Development\301\2115f\Catcs\pondpack\TEMp SB #2.ppw
Storm... TypeII 24hr Tag: 100

LEVEL POOL ROUTING SUMMARY

HYG Dlr = R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\
Inflow HYG file = NONE STORED - BMP IN 100
Outffow HYG file : NONE STORED - BMP OUT 100

Pond Node Data : BMP
Pond Vofume Data : BMP
Pond Outlet Data : Outfet 1

No Infiftration

INITIAL CONDITIONS

Starting WS Elev = 93.00 ft
Starting Vofume OO0 ac-ft
Starting Outflow 00 cfs
Starting Infiltr. : .00 cfs
Startlng Totaf Qout= .00 cfs
Time fncrement 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 243.55 cfs at 12.1000 hrs
Peak Outflow = 49.2'l cfs at 12.6500 hrs

Peak Efevation : 100.06 ft
Peak Storage : 13.553 ac-ft

MASS BALANCE (ac-ft)

+ Initial vol : .000
+ HYG Vol IN : 22.3L6
- Infiftration : .000
- HYG Vol OUT : 15.924
- Retained Vof = 6.387

Unrouted VoI: -.004 ac-ft (.018% of Inffow Volume)

WARNING: Ou L flow hydrograph truncated on r i ght- sj de,

S/N:021C016281C4
I PondPack Ver. 09.00.077.00

I

I

r frturLurrJ u!uuP

Time: 9:42 AM DaLez'7/8/2005



Appendix A

t ----- B l:1.,' 
of startins Pase Numbers for rD Names

BMP... 5.0L,'7.0L, 7.02, 1.03, 7.04,I l_l'; l_ll
James Clty Count... 1.01, 1.03

I ""ir"."r... 
-2.0,., 

u.on

I ;;;; ?....-).0r,3.01, 4 .or, 4.02,
I 4.03, 4.04, 4.05

I
I
I
Ir
I
I
I
t
I
I
I
I
I

S/N:021C0162ELC4 Timmons Group
I PondPack Ver. 09.00.077.00 Time: 9i42 AM Date:1/8/2005
I
I

I
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h{t (taP*BMP Guidelines

Tabte 2

Worksheet for, BMp point System

STRUCTUML BMP POINT ALLOCATION

Fraction of
Site Served

w

BMp BMp points

rFZ ROhJf, \Oqil]-SEAK \o-

B.

TOTAL \A/EIGHTED STRUCTURAL BMP POINTS:

NATURAL OPEN .SPACE CREDIT

Natural
Open SpaOe Credit

'5$P

X

x

,A
,tS,&''
l" nLY

f,u'
Structural BMP points

d-e
Natural Open Space points

191-ru

,rl" / -l
\Y.,,
Ett

Weighted
BMP Points

t,€
9iq

a,v

Points for
Natural Open Spaie

It/F.j r,+t fraction of Site
,'*tt \0tr' \

TOTAL NATURA! OPEN SPACE CREDTT:

TOTAL WEIGHTED POINTS

1.7-

+.3a.(p
(0.1 perl%

. rb c20,1

\
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Table 2

Worksheet for BMP Point System

STRUCTUML BMP POINT ALLOCATION

uTo 6*
A.

BMP BMP Points

l0

Fraction of
Site Served

bv BMP

3"
x i+s = 0.6g =x=

Weighted
BMP Points

6,8

6,8

Points for
Natural Open Space

X

X

B.

,flX
/,,' /) \
'{ ,( )

(uNl ' ,/
u\t.*--""_

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

NATURAL OPEN.SPACE CREDIT

Natural
Open Spaee CreditFraction of Site

(0.1 per 1%)

(0.15 per 1%)

TOTAL NATURAL OPEN SPACE CREDIT:

TOTAL WEIGHTED POINTS

6B
Structural BMP Points Natural Open Space Points

X

X

o

o

B'7 *r

4
,/ilt'{
T'
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BMP 1

Drainage Area = 37.00 Ac

t lmpervious Area = 16.9 Ac

I Forbay Volume Required = 0.10 inch per impervious area = 0.14 ac-ft
Water Quality Volume Required = 1 inch per impervious area = 1.41 ac-ft

I Water Quality Elevation = 93.0 ft
Ir Forbay Volumes

I rotatwater

I
I

t
I

I

Extended Detention Design

I ll?WaterQualityVolume =0.71Ac-ft atelevation 92.2ft
I Desired Drawdown time = 30 hours

Q = vol./time = 0.29 cfs
l H=0.80ft
I &,in"" = 0'0673 sf

Use 3" diameterwater quality opening at elevation g2.2tt

I
t
I
T

t
I
I

90.0 0.07 0.00
91.0 0.09 0.08 1.00 0.08 0.08
92.0 0.11 0.10 1.00 0.10 0.18
93.0 0.13 0.12 1.00 0.12 0.30

Volumes

;f-d6pth '

" q;'
90.0 0.16 0.00
91.0 0.24 0.20 1.00 0.20 0.20
91.5 0.34 o.29 0.50 0.15 0.35
92.0 0.53 0.44 0.50 0.22 0.56
92.5 0.78 0.66 0.50 0.33 0.89
93.0 1.28 1.03 0.50 0.52 1.41
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James City County BMP Guidelines

Figure 2 Example of a Wet Extended Detention
Pond

1 POND aUFFER (25 FEET MINIMUM)
It

\.".*oun,
SPILLWAY

MAINTENANC€
ACCESS ROAD

OUTFATI.

RISER/
BARREL

RIS€R IN
EMBANKMENT

T,AXIMUM ED UMTT

lilAXlMUM SAFEW STORtt UM]T

PLAN VIEW

'#W--'_)
-----':*- ---,/-AaUATICBENCH ,-z-

--""" f7

- vyErPooL

ANTISEEPCOLLAR or
FILTER DI,APHRAGM

PROFILE

The wet ED pond provides water quality storage through a combination o
permanent pool and extended detention storage.

12
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Time: 9:45 AM Date: 7 /8/2005



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Type. . . . Design Storms Page 1.01
Name- ,TAmes aif\/ Count

File.... R:\300 - Site Development\301\21151\Catcs\pondpack\
Titfe... Project Date: 2/9/2005

Project Engineer: Timflons Group
Project Titl-e: Third High School

Project Comments:

DESIGN STORMS SUMMARY

naci an qF^yn ri t - T) = Jamcs ai f\z Coilnj-vurttgo !!L] LvurrL

Storm Tag Name : I

Data Type, Fife, ID = Synthetic Storm TypeII 24nr
Storm Frequency : 1 yr /
Tofa I R^i nfa l I nenfh: 2.8000 in t
Durati on Mu l ti nl i er = 1

Resul t- i no Drrrat i on = 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End= 24.0000 hrs

qfnrm Tid NI^mA 2

Data Type, Fife, ID : Synthetic Storm TypeIl 24hr
Storm Erequency : 2 yr ./T^j-Al R^infall nanl-[= 3.5000 in
Drrrafion Mrlfinlier = l_

Resr'll-ind nrrrAl-i^n = 24,0000 hrs
nosulting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

Sform Tao Name = 10

Data Type, Fife, TD = Synthetic Storm TypeII 24hr
Storm Frequency 10 yr ./Total RainFalI Denfh= 5.5000 in
Drrraf i^n Mil||inlicr . I
Resrr'l ti no Drrraf i on = 24.0000 hrs
Reqrrlfind Sfarj- Tima= 0OOO hrq qfon: .1000 hrs End:24,0000 hrsurey

Sform Tad N^mA - 25

Data Type, FiIe, ID = Synthetic Storm TypeII 24hr
cr^-h rr-^11^h^,, = 25 vr
T^ra l Pa i n F^ | I nanfh= O. O6OO in /

Dr:ral-ion Mrrlfinlier : l
Recrl I i nc firrraj-i nn : 24.0000 hrs
D6c,,rfjha cF..r Tim6-_ ooflfl hrc qr6^: .1000 hrs End= 24.0000 hrsuLuy

Sl-nrm T^d N^re : 50

Data Type, File, ID : Synthetic Storm TypeII 24hr
Slorm Frequency : 50 yr
ToLaf Rainfall DepLh: 7.0000 in
Duration Multiplier : 1
Resulting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

I
I

S/N: 021C01 62ELC4

I 

PondPack Ver. 0e.00.077.00

I

Tlmmons Group
Trme: 9:45 AM Date: 1 /8/2005
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Type. . . . Deslgn Storms page 1.02
NamF - ,Iames Ci f rr Q9gn1

Fi-Ie.... Rr\300 - Site Devefopment\301\2ff51\Cat-cs\pondpack\
Titfe... Project Datet 2/9/2005

Project Engineer: Tirunons croup
Project Titl-e: Third High Schoof

Project Conments:

DESIGN STORMS SUMMARY

naci^n qf 
^rh ri l^ Tr) = Jamas f-it rr anrrnfI Ly vvu,'L

Storm Tag Name = 100

Data Type, file, tD = Synthetic Storry TypeII 24hr
Storm Frequency = 100 yr J
Total Rainfatt Depth: 8.0000 in /
Duration Multiplier = 1
Resulting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

S/N: 021C0162ELC4
I PondPack Ver. 09.00.077.00

I

I

Timm^nc CT^r1n

Time: 9:45 AM Datez 1 /8/2005



T\/na ncc'dn qj- 
^fms

Nrama ,rrm6q r'1r\/ count
File.... R:\300 - Site Devefoprnent\301\21151\Calcs\pondPack\
Storm,.. TypeII 24hr Tag: 1

DESIGN STORMS SUMMARY

naei ^h qf ^ym rj r 6 ID = .TAmes Ci t\/ ColtnfLy vvurrL

Storm Tag Name

Page 1.03
trrronf. 1 rrr

25

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data Type. Fife, ]D :
cl- 

^Ym 
E ranrran-\/

'I OIAI Kirnla|| l)enrrI=
nrrr:f inn Mrr'l f i nl i ar -
Resufting Duration
Rc<rrll-ind qi.^rl- Tima=

Synthetic Storm
lyr
2.8000 in

1

24.0000 hrs
.0000 hrs Step:

TypeII 24hr

1000 hrs End: 24.0000 hrs

Storm Tag Name

qf^rm F16^rr6h^r'

'I OF^t PArnrFtI tlcnrrl=

nrrY-j- inn Mrll nlior =
Pa<rr'lfihd n!rrrf i^.

Po<rr'lfind Ct.Yt Tim6:

q\rnfh6f i 
^ 

qt^rm

2Yr
3.5000 in

1

24.0000 hrs
. O0O0 hrs Step:

T\rnATT 2Lhr

1000 hrs End: 24.0000 hrs

Sform'l^d NAnF = l0

Data Type, Flfe, ID : Synthetic Storm TypelI 24hr
Storm Erequency : 1O yr
Tota.I Rainfall Depth:5.5000 in
Drrration Mllf inl ier : 1

Resufting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End= 24.0000 hrs

Storm Tag Name

Data Type, Eil-e, ID = Synthetic Storm
qf^rm tr-rFdrron.\/ - )\ ttr4J 1L

Tofal RtinfalI Denl-h:6.0000 _Ln

Drrr^fion Mulf inlier = I
trcqrrlj-ind nrrraj-i^n :24.0000 hrs
Roqrrl Finc (1-arl- Timo= OOOfl hy< qfa^:u Lsy

qf^rh Tr^ ITim6 = 50

TypeII 24hI

1000 hrs End: 24.0000 hrs

Data Type, Fife, ID : Synthetic Storm TypeII 24hr
Storm Frequency : 50 yr
Tofal Rai nfal I Dcnl h: 7 .0000 in
nrrratinn Multinl ier : 1

Resul-ting Duration : 24.0000 hrs
Resulting Start Time: .0000 hrs Step: .1000 hrs End= 24.0000 hrs

S/N: 021CO162EIC4 Timmons Group
PondPack Ver. 09.00 .077 .00 Time: 9:45 AM Datez '7 /8/2005



Type. . . . Design Storms Page 1.04
I Name.... James City CounL Event: 1 yr
I Fife.... R:\300 - Site Development\30f\21151\Ca1cs\pondpack\
I Storm... Typelr 24hr Tag: 1

DESIGN STORMS SUMMARY

I Design Storm Eile, Io : James City Count
I

Storm Tag Name - 100

Data Type/ Erfe/ ID : Synthetic Storm TypelI 24hr
Storm I'requency 100 yr
Total Rainfall Depth: 8.0000 in
Duration Multiplier : 1
Pacrrrfih^ nllr5f i^h = 24.0000 hrs
nesulting Start Time: .0000 hrs Step: .1000 hrs End: 24.0000 hrs

Timmons Group
Time: 9:45 AM Date:1/8/2005

S/N: 021cO1 628LC4
PondPack Ver. 09.00 .077 .00
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Type.... Tc Calcs Page 2.01
Name.... STORM 10

Fife.... R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\THIRD HS BMP.PPW

::::::::::::::::::::::::3::::::::::::::: t:::::::::::::::::::::::::::::::
TIME OF CONCENTRATION CALCULATOR
:::::: t::::::::::::::::::::::::::::: t::::::::;::::::::::::::: t::::::::::

Segment #1: Tc: User Defined

Segment #1 Time: '4000 hrs.r-\---7--------\
i ',r

==1===::=::::: 
r

=::::l:l:::=:LllllT: J===r:::::::::: /il\, ,{
\= .,/

tu

\,

I

R

ar

\
Aiv

--f! lf\\

\.-,1'\ $"t\-,
A

n \trSr \*
SR'
[\'.^\y,l \

S/N: 021C016281C4 Tinmons Group
PondPack Ver. 09.00 .077 .00 Time: 9:45 AM Date: 7 /8 /2005



S/N:021C01628LC4
PondPack Ver. 09.00 .077 .00
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Type. . . . Tc Calcs page 2.02
Name.... STORM 10

Eife. . . . R: \300 - Site Development\301\2115f\Cafcs\pondpack\THIRD HS BMP. PPW

T^ Fnrr^f i nn< rrcar.l

=:::;;qrl I,eirrr+d

Tc : Vafue entered by user

Whele: Tc : Time of concentration

Timm^he Cr^r,^

Time: 9:45 AM Date:'7/8/2005



Type.... Runoff CN-Area Page 3.01

- 
Name.... STORM l0

I Fife.... R:\3OO - Site Deve.l-opment\301\21151\Cafcs\pondpack\THTRD HS BMp.ppw

RUNOFF CURVE NUMBER DATAI
I

I

fmpervaous
A.rea Adjustment AdjusLed

Sorl/Surface Description CN acres ZC %UC CN

91 38.6s0 91.00

Time: 9:45 AM Date: 1 /8 /2005

I
I
t
I
t
I
I
I
I
I
t
I
t
I
I
I
I

D CN ---> 38 . 650 91 .00 ( 91)OSITE AREA & WEIGHTE

LC0L62ELC4
k Ver. 09.00.077.00

S/N: 02
PondPac
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Type.... Unit Hyd. Sunmary Page 4.01
Name.... STORM l0 Tag: i Event: I yr
Fil-e.... R:\300 - Site Development\301\21151\Cafcs\PondPack\THIRD HS BMP.PPW
Storm... TypeII 24hr Tag: l-

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: I year storm
Duration - 24.0000 hrs Rain Depth : 2.8000 in
Rain Dir : R:\300 - Site Devefopment\30f\21f51\Cafcs\PondPack\
Rain Fife -ID : - TypeII 24hr
Unit Hyd Type : Default Curvllinear
Hyc Dir : R:\300 _ Site Development\301\21151\Calcs\pondpack\
HYG FiIe - ID : - STORM 10 1
Tc : .4000 hrs
Drainaoe Area : 38.650 acres Runoff CN= 91

(lomnlrtat 1 ona I Tr mc Tncrement : .05333 hrS
Computed Peak Trme : 12.1067 hrs
Computed Peak Flow : 70.50 cfs

Time Increment for HYG Fife 0500 hrs
Da:L Tima rh+^r^^r rf F.l orrj-nrrj- = 1) 1n00 hrsu vq Lyu L
park ! l^r.r In,ar^^lnfc.l nrrj-nrrj- = 6q 93 CfS

DRAINAGE AREA

ID:STORM 10
cN : 9l-
Area : 38.550 acres
s : .9890 in
0.25 : .1978 in

Cumulative Runoff

1.8856 in
6.073 ac-ft

HYG Volume. . . 6.077 ac-tL (area under HYC curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentratlon, Tc : .40000 hrs (ID: STORM 10)
Computational Incr, Tm : .05333 hrs : 0.20000 Tp

Tlni I H,,d qhi^6 F5^r-or 483,432 (3'7 .46e" under risinq Iimb)
K 483.43/645.j33, K = .7491 (also, K = 2/ (1 | (rrlrp) )

Receding/Rising, TrlTp : 1.6598 (solved from K : .'149I)

Uni L peak, qp 109.48 cfs
ITni I n6^L l- ima Tn = )AAA-I L,r<
rrrif ranaiihd ri-L Tr = I.06667 hrs
Total unrt trme, Tb = 1.33333 hrs

Tilunons Group
Time: 9:45 AM Date:. 1 /8/2005

S/N: 021C01 62ELC4
I PondPack Ver. 09.00.077.00

r
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Type. . . . Unit Hyd. Summary paqe 4.02
Name.... STORM l0 Tag: 2 Evenl: 2 yr
File.... Rr\300 - Site Devefopment\301\21151\Calcs\pondPack\THIRD HS BMP.PPW
Storm... TypeII 24br Tag: 2

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm
Duration : 24.0000 hrs Rain Depth = 3.5000 in
Rain Dir : R:\300 - Site Devel-opment\301\21f51\Cafcs\PondPack\
Rain Fife -ID = - TypeII 24hx
Unit Hyd Type : Defauft Curvilinear
HYG Dir : R:\300 - Site Development\301\2ff51\Cafcs\PondPack\
HYG Fife - ID : - STORM 10 2

Tc : .4000 hrs
Drainage Area : 38.650 acres Runoff CN= 91

Comnrrj-^j-i 6nAl Timc InCrement : .05333 hrs
Computed Peak Time : 12.1067 hrs
Comnffcd Pc^k F l.u : 94.22 CfS

Time Increment for HYG File 0500 hrs
pe^k Time. Tntcrnol ited Oufnnf : 1 2.1 000 hrSv vuLyuu
pa:r ! t^,.r Inr6.n^, af ad O,rj-nrrf - q" 50 CfS

DRAINAGE AREA

ID: STORM 10
CN : 91
Area : 38.650 acres
S = .9890 in
u,z>: .lyld an

Cumulative Runoff

HYG Volume. . .

2.54LL in
8.185 ac-ft

8.189 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS **+**

Tame Concentration, Tc : .40000 hrs (ID: STORM 10)
Computational Incr, Tm : .05333 hrs : 0.20000 Tp

Unit Hyd. Shape Factor : 483.432 (3'7.46'" under rising Ilmb)
K = 483.43/645.333, K = .7491 (a-lso, K : 2/ (1-t |ry12O1 ,
panonihd/Ficih^ T?/Tp: 1.6699 (Sofved from K: .149L\

llnlr na:k dn: lna /R nfeYY
TInir nA^k I ima Tn = )AG.G'] }:'r<

UnrL recedrng -Lamb, Tr = 1.06667 hrs
Tnj-:l rrni i j-ima Tb : 1.33333 hrs

Tifiunons Group
Time: 9:45 AM Date: 1 /8/2005

S/N: 02lC01 62EIC4
I PondPack Ver. 09.00.077.00
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Type. . . . Unit Hyd. Summary pagre 4.03
Name. . . . STORM 10 Tag: l0 Event: 10 yr
Fife.... R:\300 - Site Devefopment\301\21151\Calcs\pondpack\THlRD HS BMp.ppW
Storm... TypeII 24hr Tag: 10

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: l0 year storm
Duratlon : 24.0000 hrs Ra.in Depth : 5.5000 in
Rain Dir : R:\300 - Site Devefopment\301\21151\Cal-cs\PondPack\
Rain Fife -ID : - TypeII 24hx
[lnjf H\/.1 T\/na = nefauft Curvilinear
HYG Dir = R:\300 - Site Devefopment\301\2f151\Calcs\PondPack\
HYG Eile - ID : - STORM 10 10
Tc : .4000 hrs
Drainage Area = 38.650 acres Runoff CN: 91

Computationaf Time Increment : .05333 hrs
Computed Peak Time : 12.1067 hrs
Computed Peak Flow : 16L.75 cfs

Time lncrement for HYG File 0500 hrs
Peak Time, Interpo.lated Output : 12.1000 hrs
Peak FIow, Interpolated Output - 160.66 cfs

DRAINAGE AREA

ID:STORM 10
CN:91
Area : 38.650 acres
S = .9890 in
0.2s : .1978 in

Cumu.lative Runoff

HYG Volume. . .

4 .468'7 irr
14.393 ac-ft

14.40L ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .40000 hrs (ID: STORM 10)
Computational Incr, Tm = .05333 hrs : 0.20000 Tp

rlnif u,,d ch:^6 11^+Or : 493.432 (37,46.a Under rising limb)
K : 483.43/645.333, K : .7491 (af so, x = 2/ (1+(rrlTp) )

Receding/Risjng, Tr/Tp = 1.6698 (sofved from K : .1491)

Unit peak, qp = 109.48 cfs
UniL peak Lime Tp = .2666'7 hrs
rnrr ra-adrnd rrmh Tr = l-.06667 hrs
Tolal un i L I Lme, Tb = 1.33333 hrs

Time: 9:45 AM Date:'7/8/2005
S/N: 021C01 62ELC4

I PondPack Ver. 09.00 .077 .00
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Type. . . . Unit Hyd. Summary page 4.04
Name. . . . STORM 10 Tag: 25 Event: 25 yr
Fife.... R:\300 - Site Devefopment\301\21151\Calcs\pondpack\THlRD HS BMp.ppw
Storm... TypeII 24hx Tag: 25

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm
Duration = 24.0000 hrs Rai-n Depth : 6.0000 in
Rain Dir = R:\300 - Site Deve]opment\301\21151\Ca_lcs\pondpack\
Raan Fa_Le -lD = - TypeII 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir : R:\300 - Site Development\301\21151\Calcs\PondPack\
HYG FiIE _ ]D : _ STORM IO 25
Tc : .4000 hrs
Drainage Area : 38.650 acres Runoff CN: 91

Computational ?ime fncrement : .05333 hrs
Computed Peak Time : 12.1067 hrs
Computed Peak Elow : L'78.51 cfs

Trme Increment for HYG File 0500 hrs
Peak Time, Interpolated Output : L2.1000 hrs
Peak Flow, Inter.polated Output - L]].33 cfs

DRATNAGE AREA

ID:STORM l0
CN = 91
Area : 38,650 acres
s : .9890 in
0.2s : .1978 in

Cumul-ative Runoff

HYG Volume. . .

4.95'72 in
15.966 ac-ft

L5.9'76 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .40000 hrs (ID: STORM 10)
Computational Tncr, Tm : .05333 hrs : 0.20000 Tp

Unit Hyd. Shape Factor : 483.432 (3'7.46r" under rising Iimbl
K - 483.43/645.333, K : .7491 (also, K : 2/(r+(Trlrp))
Receding,/Rising, TrlTp : 1.6698 (sofved from K : .149I)

Unrt peak, qp 109.48 cfs
Unit peak time Tp = -26661 hrs
Unit receding l-imb, Tr = 1.06667 hrs
Totaf unit time, Tb - 1.33333 hrs

Timm^nc Cr^rrn

Time: 9:45 AM Date: '7 /8 /2005
S/N: 021C01628]-C4

I PondPack Ver. 09.00.077.00

I

I



I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

Type.... Unit Hyd. Sumrnary Page 4.05
Name.... STORM 10 Tag: 100 Event: 100 yr
Fife.... R:\300 - Site Devel-opment\301\21151\CaIcs\PondPack\THIRD HS BMP.PPW
Storm... TypeII 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storrn
Duration : 24.0000 hrs Rain Depth = 8.0000 in
Rain Dir : R:\300 - Site Development\301\21151\Calcs\PondPack\
Raan Fife -ID = - Typell 24hr
Unlt Hyd Type : Default Curvilinear
HYG Dir : R:\300 - Slte Devefopment\30f\21151\Cafcs\PondPack\
HYG FiIe - ID : - STORM 10 100
Tc : .4000 hrs
Drainage Area : 38.650 acres Runoff CN: 91

Computationaf Time Increment : .05333 hrs
Computed Peak Time : L2.1067 hrs
Computed Peak Flow : 245.09 cfs

Time Increment for HYG Fi-le 0500 hrs
Pcak Tine Tnfarn^laferj Orrfnrrt = 1).1000 hfS
D6:L rr^'.' r-f6-^^r ?ted output : 243.55 cfs

DRAINAGE AREA

ID:STORM l0
CN = 91
Area : 38.650 acres
S = .9890 in
0.2s : .1978 in

Cumufative Runoff

HYG Vofume. . .

6.9245 tn
22.303 ac-ft

22,3L6 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc : .40000 hrs (ID: STORM l0)
Computationaf fncr/ Tm : .05333 hrs : 0.20000 Tp

Unit Hyd. Shape Factor: 483.432 (31.46'a under rising Jinb)
K = 483.43/645.333, K = .7491, (af so, K : 2/ (1+(rrlTp) )

Receding/Rising, 'Ix/tp : 1.6698 (solved from K : .149L\

Unit Peak/ qp : 109.48 cfs
Unrt peak time Tp = .26661 hrs
Unrt receding limlc, Tr = 1.06667 hrs
Totaf unit time, Tb : 1.33333 hrs

Time: 9:45 AM Date: 1 /8/2005
S,/N; 021C01 62EIC4

I PondPack Ver. 09.00.077.00

I

I



Name.

t t_Le.

Vol: Efev-Area
BMP

Page 5.01
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R: \300 - Sj-te Development\301\21151\Cafcs\PondPack\THIRD HS BMP.PPW

Efevation Planimeter Area A1+A2+sqr (Al*A2) Volume
(ft) (sq.in) (acres) (acres) (ac-ft)

Volume Sum
( ac-ft )

93.00
94.00
95.00
96.00
97.00
98.00
99.00

100.00
101.00
r02.00

r .41 82
1.s986
r.'7220
1.8485
r.9119
2.1100
2.2446
2.38L3
2 .5205
2.6622

.0000
4 .61"40
4 .9-t 98
s.3546
5.7385
6.1308
6.s309
6.9318
1.3511
1 .1'7 3L

.000
1.538
1. 660
1.785
t. 913
2 .044
2.r11
2 .313
2 .45r
2 .59L

.000
1.538
3. 198
4.983
6 .896
8.939

r1.116
L3 ,429
15.879
18.470

POND VOLUME EOUATIONS

Incremental vo]ume computed bv the Con.ic Method for Reservoj-r Vofumes.

Volume = l1/3\ * lEL2-EL1) * {Area1 1-Area2 + sg.::t.(Area1*Area2))

where: ELl, EL2 - Lower and upper e.levations of the increment
Areal,Area2 = Areas computed for EL1, EL2, respectively
Volume = Incremental vofume between EL1 and EL2

S/N:021C016281c4
PondPack Ver. 09.00.077.00

Timmons Group
Time: 9:45 AM Date:. -1 /B /2005



T\/ne nrrj- l Fj- rnn tt Data
Name.... Outlet I

Page 6.01
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File. . . . R: \300 - Site Devefopment\301\21151\CaIcs\PondPack\THIRD HS BMP. PPW

REQUESTED POND WS ELEVATIONS:

Min. Efev.: 93.00 ft
Increment : .50 ft
Max. Elev.: 102.00 ft

OUTLET CONNECTIVlTY

---> Eorv,/ard Ffow Onfy (UpStream to Dnstream)

<---> Forward and Reverse Both Affowed

S tructure No. Oulfal-l El, ft 82, ft

Orifice-Circular 3 ---> 4 96 .400 102 . 000
Inlet Box I ---> 4 99.000 102 .000
Orifice-Crrcular 2 --> 4 93 .000 102.000
Culvert-Circu.lar 4 ---> TW 91.400 102.000
TW SETUP, DS Channef

S/N:021C01628LC4
PondPack Ver. 09.00 .077 .00

t

Tlmmons Group
Tr-me: 9:45 AM Date: 1 /B/2005
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Name. . . .

vu LaE u rrrlJu L ud Ld

Outlet I

R:\300 - Site Development\301\21

OUTLET STRUCTURE INPUT DATA

Structure ID
qfrrr-+rrro T\rna

Page 6.02

15L\Cafcs\PondPack\THIRD HS BMP. PPv{

- Orifice-Circufar

# nf nnaninnc

Invert Elev.
Diameter
urf r.rce uoerr.

Structure ID
al- rtrrf rrra Trrno

-/L/
96.40 ftv
.8333 f t
.600

I
Inlet Box

* nf ononinae

fnvert E-lev.
Orrfice Area
Orifice Coeff.
Weir Length
Weir Coeff.
K, Reverse
Mannings n
R6\r ah.7^6d Pi ear

f^Iai r crlhh6r^6n^6

Structure ID
q f .,r^f ,1Y 6 Tvna

I
99. 00

12.254A
.600

19.33
3.000
1.000
.0000

.000
No

= Ori-fice-Circu.lar

* 6F onFnindq

Invert Elev.
D1 amete r
UI ]. I].CE UOE I I .

1

93 .00 fr
.2500 fr

.600

*fr"

S/N: 021C01 62EIC4
PondPack Ver. 09.00.077 .00

Timrnons Group
Trme: 9:45 AM Date: 7 /8 /2005



Type.... Outlet Input Data
Name.... Outfet 1

Structure ID
(l- rrtntrrra Trrna : Culvert-Circular

Page 6.03

/'14 "go/w
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File. R: \300 - Site Development\301\21151\Calcs\pondpack\THlRD HS BMp. PPW

OUTIET STRUCTURE TNPUT DATA

No, Barrels
Barref Diameter
Ilhe+r6ah Tn\z^Yf

Dnstream Invert

R^rral T.andl-h

R:rrol al nna

OUTLET CONTROL
Minnind< n

Ke
Kb
Kr
HW Conrzergence

1

2.0000 f r
91.40 ft
91.00 ft
70.00 fr
70.00 ft

.00571 frlfr

DATA.

Use unsubmerged inlet contro] Form 1 equ. below T1 elev.
Use submerged inlet control Form I equ. above T2 efev.

I In transitlon zone between unsubmerged and submerged inlet control,
I interpolate between fl,ows at T1_ & T2. . .
I At T1 Efev : 93.52 ft

At T2 Elev : 93.81 ft

INLET CONTROL DATA.. -

f^,,-f l ^^ +^-^!YqeLfwrr !w!rLr

Inlet Control K
lnfet Contro] M

InIet Control c
lnlet Controf Y
T1 ratio (HW/D)
T2 TaLro (HW,/D)
Sfope Factor :
Calc inlel only : Yes

Structure ID
Cfrlr^frrra Trr^a

.0L20

.9000 (forward entrance loss)
010575 (per ft of fulf flow)

.9000 (reverse entrance loss)
.001 +/ ft-

1

.0018
2.0000
.42920
.1400
1.059
1.204
-.500

:TW
: TW SETUP, DS Channel

FREE OUTFA],L CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. . .

Maximum lterations: 30
Min. Tv'] tolerance = .01 f L

Max. TW tolerance : .01 ft
Mrn. HW tolerance = .01 tt
Max. HW tolerance : .01 ft
Min. Q tolerance 10 cfs
Max. Q toferance 10 cfs

S/N: 021C01 62EIC4
PondPack Ver. 09.00.077 . 00

Timrnons Group
Time: 9: 45 AM Date: 1 /8/2005



Type.... ComposLte Rating Curve
Name.,.. Outfet 1

Page 6.04
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Fife. . . . R: \300 - Slte Devefopment\301\21-151\Calcs\PondPack\THIRD HS BMP. PPW

WS E.Iev, Total Q
r ^n'a7n6 ________I::::____________

TW Efev Error
ft +/-ft Contrrbuting Structures

b-Lev.
ft

o
cfs

93.00
93.50
94.00
94.50
95.00
95.50
96.00
96.40
96.50
97.00
97.50
98.00
98.50
99.00
99.50

100.00
r00.50
101.00
101.50
102.00

.00

.12

. 1-l

.20

.24

.36

.40

.42
,46

L.28

3.23
3.19
4.29

49.08
50.'71
52 .40
54.00

Free Outfafl
Free Outfalf
Free Outfafl
Free Outfalf
Free Outfal-l
Free Outfalf
Free Outfall
Free Outfall
Free outfall
Free Outfall
Free Outfall
Free Outfalf
Free OutfaLl,
Free outfall
Free Outfall-
Free Outfall
Free Outfal.l
Free Outfall
Free Outfal-f
Free Outfall

2,4 (no Q: 3,1)
2,4 (no Q: 3,1)
2,4 (no Q: 3,1)
2,4 (no 0: 3,1)
2,4 (no Q: 3,1)
2,4 (no Q: 3,1)
2,4 (no Q: 3,1)
3,2,4 (no Q: 1)
3,2,4 (no Q: 1)
3 t2,4 (no Q: 1)
3t2,4 (no Q: 1)
3,2,4 (no Q: l)
3,2,4 (no Q: 1)
3,r,2,4
I,4 (no Q: 3,2)
L,4 (no Q:3,2)
L,4 (no Q: 3,2)
1,4 (no Q:3,2)
I,4 (no Q:3,2)

S/N:021C01628IC4
PondPack Ver. 09.00.077 . 00

Tlnmons Group
't 1me : 9:45 AM Date: 1 /8/2005
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Type. . . . Pond E-V-Q Table pase 7.01
Name.... BMP
File.... R:\300 - Site Development\301\2ff5f\Calcs\pondpack\THTRD HS BMp.ppW

LEVEL POOL ROUTING DATA

HYG Dir : R:\300 - Site Deve.Iopment\301\21151\Calcs\pondPack\
Inf]ow HYG file : NONE STORED - BMP IN 1
Outflow HYG file : NONE STORED _ BMP OUT 1

Pond Node Data : BMP

Pond Volume Data - BMP

Pond Outfet Data : Outfet 1

No Inf.i.Ltration

INITTAL CONDITIONS

ql-^rl-inn \/^lrrma

\rarrtnd (nrrtt^t^t

eFarf i nd rl^f Al n^rrf -
Time Increment

93.00 f r
.000 ac-ft
.00 cfs
.00 cfs
.00 cfs

.0500 hrs

Ele]'ation
ft

Ou t fl our

acres
InfiIt

cfs
Q TotaL 2S/t + O

cfs cfs

I
I
I
I
I
I
I
I
I
I
I
I
I

93.00
93.50
94.00
94.50
95.00
9s.50
96.00
96 .40
96.50
97.00
9l .50
98.00
98.50
99.00
99.s0

100.00
100.50
101.00
101.50
102.00

.00

.L2

.\1

.20

.24
?A

.40

.42

.46
T.28
2.53
3.23
3.79
4.29

25.22
49.08
50.11
52 .40
54.00
qq q/

.000
1qA

1.538
2.353
3.198
4.075
4.983
5.132
5 .923
6.896
I .901
8.939

10.011
11.116
L2.255
L3 .429
l4 .637
15.879
11 .L51
L8.4'70

1. . 4'7 82
1. s378
r. s986
1.6597
1.'7220
r.1841
1.8485
1 .8 997
T.9L21
L.97'79
2.0434
2.1100
2 .1.'7 68
2.2446
2.3L24
2.38L3
2 .4504
2 .5205
2.5909
2 .6622

.00

.t2

.t]

.20

.24

.36

.40

.42

.46
L.28
2.53
3.23
3 .19
4.29

25.22
49.08
50 .11
52 .40
54.00

.00
36s.03
1 44 .56

1138.83
1548.03
L912.45
24I2.08
211 4 .92
2867 .2r
3338.76
3826 .51
4329.82
4849.06
5384.53
5956.84
6548.62
l1-34.93
7738.02
8358 .07
8995 .2r

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

S/N: 021C01 62ELC4
PondPack Ver. 09.00 .077 .00

Timmons Group
'1 lme: 9:45 AM Datet 1 /8/2005
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Type. . . . Pond E-V-Q Table Page 7 ,02
Name.... BMP
File.... R:\300 - Site Devefopment\301\21151\Cafcs\PondPack\THIRD HS BMP,PPW

LEVEL POOL ROUTING DATA

HYG Dir : R:\300 - Slte Devefopment\301\21151\Calcs\PondPack\
Inffow HYG file = NONE STORED - BMP IN T

Outffow HYG fife : NONE STORED - BMP OUT 1-

Pond Node Data : BMP
Pond Vofume Data : BMP
Pond Outlet Data : Outfet 1

No Infiltration

INITIAL CONDITIONS

Startj-ng WS Elev = 93.00 ft
I Starting Vofume 000 ac-ft
I Starti-ng Outffow O0 cfs
I Starting Infiltr. 0O cfs

Starting Totaf Qout- .00 cfs
I Time Increment 0500 hrs

I Elerzation Outffow Storage Area Infitt. Q Total 2S/t + A

ft cfs ac-ft acres cfs cfs cfs

I
I
I
I
I
I
I
I
I
I
I

S/N: 021C0162E1,C4
I PondPack Ver. 09.00.077.00

I

I

Timmons Group
Time: 9:45 AM Date: 1 /8/2005
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Type. . . . Pond Routing Summary page 7. 03
Name.... BMP OUT Tag: 1 Event: 1 yr
Fi]e.... R:\300 - Site Devefopment\301\21f51\Catcs\pondpack\THIRD HS BMp.ppw
Storm... TypeII 24hr Tag: 1,

LEVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Devel-opment\301\21151\Cafcs\Pondpack\
Inflow HYG fi].e : NONE STORED _ BMP IN I
Outf]ow HYG fife = NONE STORED - BMP OUT 1

Pond Node Data : BMP
Pond Vofume Data : BMP
Pond Outfet Data : Outlel 1

No Infi_l-tration

INTTIAL CONDITIONS

Starting WS Elev : 93.00 ft
Starting Vofume 000 ac-ft
Starting Outflow 0O cfs
Starting Infift r. = . 00 cfs
Sf^rfi nn Tofa l Oorlj-= . OO cfs
Time fncrement 0500 hrs

INFLOW/OUTELOW HYDROGRAPH SUMMARY

Peak Inflow : 69.-93 cfs at 12.L000 hrs
peak outft-ow : (tn iiJS ar 24.0500 hrs
_ 
--. -:- ---. 

. 
-------------l:-/-----

Peak Elevation : 96.36 ft
Peak Storage : 5.656 ac-ft

MASS BALANCE (ac-ft)

+ Initial Vof = .000
+ HYG Vof IN - 6.011
- Infiftration : .000
- HYG Vol OUT : 2.8).L
- Retained Vof = 3.265

Unrouted VoI : -.001 ac-ft (.018% of Inflow Volume)

WARNING: OuLffow hydrograph truncated on righL side.

,fiy ,':'fit

S/N: 021C01-6281C4
I PondPack Ver. 09.00.077.00

I

t

Tammons Group
Time: 9:45 AM Date: 1 /8/2005
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Type. . . . Pond Routing Sunmary Page 7.04
Name.... BMP OUT Tag: 2 Event: 2 yr
Fife.... R:\300 - SiLe Devefopment\301\21151\Catcs\pondpack\THlRD HS BMp.pplv
Storm... Typelf 24hx Tag: 2

I,EVEL POOL ROUTING SUMMARY

HYG Dir : R:\300 - Site Development\301\21151\Calcs\PondPack\
rnffow HYG file : NONE STORED - BMP IN 2
Outfl-ow HYG file : NONE STORED - BMP OUT 2

Pond Node Data : BMP
Pond Vol-ume Data = BMP

Pond Outlet Data : Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 93.00 ft
starf r nd \/^ lrrma 000 ac-f t
Sf^rfi na OrrffI nvr 00 cfS
Sfarti no Tnfi l fr 00 cfs
Starting Totaf Qout= .00 cfs
Time Increment 0500 hrs

INFLOW/OUTFLOVi HYDROGRAPH SUMMARY

Peak Inflow = 93.50 cfs at 12.1000 hrs
Peak Outfl-ow : 1.45 cfs at 23.1500 hrs

Peak Elevation = 91.07 ft
Pa^I, qF^r,da = 7.036 aC-f t

MASS BALANCE (ac_ft)

+ rnitiaf vof : .000
+ HYG Vof IN : 8.189
- Infiltration : .000
- HYG Vol OUT : 4.352
- Retained Vof - 3.835

Unrouted Vol : -.003 ac-ft (.038% of Inflow Volume)

WARNING: Outffow hydrograph truncated on right side.

S/N: 021C0162ELC4
I PondPack Ver. 09.00.077.00

I

I

Ti nh^n c C?^,rh

Time: 9:45 AM DaLe: 1 /8/2005
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Type. . . . Pond Routing Sunnary page T .05
Name.... BMP OUT Tag; 10 Bvent: 10 yr
File.... R:\300 - Site Development\301\211,51\Cafcs\pondpack\THTRD HS BMp.ppw
Storm... TypeII 24hr Tagt 10

LEVEL POOI ROUTING SUMMARY

HyG Dir : R:\300 - site Devet-opment\301\21151\calcs\pondpack\
Inffow HYG fl]e : NONE STORED - BMp IN 1"0
OUtf].OW HYG filE : NONE STORED _ BMP OUT 1-O

Pond Node Data : BMP

Pond Vofume Data : BMP

Pond Outlet Data : Outlet 1

No Infiftration

INITIAL CONDITIONS

' art.ing WS Elev : 93.00 f t
SLarting Volume 000 ac-ft
Starting Outflow 00 cfs
Starting Infiltr. : .00 cfs
Starting Tota} Qout= .00 cfs
Time fncrement 0500 hrs

INFLOW/OUTFLOVi HYDROGRAPH SUMMARY

Peak Inflow = 160.66 cfs at 12.1000 hrs
Peak Outflow = 4.23 cfs at 17.0000 hrs

Peak El-evation = 98.94 ft
Peak Storage : 10.979 ac-ft

MASS BAIANCE (ac-ft)

i Initial vol : .000
+ HYG Vol- IN : L4.401.
- lnflltration = .000
- HYG Vol OUr : 10.095
- Retained Vof = 4.303

Unrouted Vol : -.003 ac-ft (.02L+, of Inflow Volume)

WARNING: Outflow hydrograph truncated on right side.

S/N:021C01628lcq
I PondPack Ver. 09.00.077.00

r

t

Trnmons Group
Time: 9:45 AM Date: 7 /8/2005



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Type. . . . Pond Routing Surnmary page f .06
Name. . . . BMP OUT Tag: 25 Event: 25 yr
Fil-e. . . . R: \300 - Site Devel-opment\301\2115f\CaIcs\pondpack\THIRD HS BMp. ppW

Storm... TypeII 24hr Tag: 25

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\30L\2115f\Calcs\pondpack\
]nf-Iow HYG fife : NoNE STORED - BMP IN 25
Outflow HYG fife : NONE STORED - BMP OUT 25

Pond Node Data : BMP
Pond Vofume Data : BMP
Pond Outlet Data : Outfet 1

No Infiltration

]NITIAL CONDITIONS

Slarting WS El-ev = 93.00 ft
Starting Volume 000 ac-ft
starfln^ nrrftlnlr 00 CfS
Startino Tnfi l fr. 00 cfs
Startlng Total Qout: .00 cfs
Time Increment 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inf low = 1,1'7.33 cf s at 12.1000 hrs
Peak Outflow : 9. 68 cfs at 14 .0500 hrs

Peak Elevation 99.1-3 ft
Peak Storage : 11.406 ac-ft

MASS BALANCE (ac-ft)

+ Init i al Vol = .000
+ HYG Vol IN : L5.916
- Infiltration : .000
- HYG Vol OUT : 11.639
- Retained Vof : 4.3i3

Unrouted Vol : -.003 ac-ft t.021% of Tnffow Vofume)

WARNING: Outffow hydrograph truncated on right side.

S/N: 021c01 62ELc4
I PondPack Ver. 09.00.077.00

I

I

Tlnunons Group
Time: 9:45 AM Date: 1 /8/2005
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Type. . . . Pond Routing Sumrnary Page 7 .07
Name.... BMP OUT Tag: 100 Event: 100 yr
FiIe.... R:\300 - Site Development\301\2f151\Cal-cs\pondpack\THIRD HS BMP.PPW
Storm... TypeII 24hr Tag: 100

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Development\301\21151\Cafcs\PondPack\
Inffow HYG file : NONE STORED - BMP rN 100
Outflow HYG file : NONE STORED - BMP OUT 100

Pond Node Data : BMP
Pond Vofume Data : BMP
Pond Outlet Data : Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS El-ev : 93.00 ft
Sfarfi nd \/^l nma 000 aC-ft
qf artin^ n:rFfl^r.r 00 CfS
Startj-ng Infiftr. : .00 cfs
Starting Total- Qout= .00 cfs
Tame Tncrement 0500 hrs

INFLOW/OUTFLO!{ HYDROGRAPH SUMMARY

Peak Inflow = 243.55 cfs at 12.1000 hrs
Peak Outffow : 49. 13 cfs at 12 . 6500 hrs

Peak El-evation = f00.02 ft
Peak Storage : 1"3.46'7 ac-ft

MASS BALANCE (ac-ft)

+ tnitiaf vof : .000
+ HYG Vol, IN : 22.3L6
- Infil-trati,on : .000
- HYG Vol OUT = L1.923
- Retained Vof : 4.389

Unrouted Vol : -.004 ac-ft (.016% of Inffow Volume)
I

I h-AF.N-LNG: outf tow hydrograph truncated on r ight side.

I
I
I
I
I
I

S /N: 02 1C0 1 62EIC4

I 

PondPack ver. 09.00.077.00

I

Tannons Group
Time: 9:45 AM Date: '7 /8/2005



Appendix A

I ----- B l:l'" 
of Startinq Pase Numbers for fD Names

BMP... 5.01, 7.0L, 7.03, '7.04, 't,O5,

I 'ouo"'
.Tames City Count... 1.01, 1.03

I ;;;i"."'... - 
u,or, u.on

I ;;;il i'..:-).0', 3.01, 4.01, 4.o2,
I 4.03,4.04,4.05

I
I
T

I
I
I
I
I
I
I
I
I
I

S /N : 021C0l, 628LC4

I 
PondPack ver. 09.00.077.00

I

Timmons Group
Time: 9:45 AM Date: 1 /8/2005



I I I I I I I I I I I I I I I I I

STORM SEWER DESIGN COMPUTATIONS

PROJECT: Third High School JOB # 21 151

COUNTY: Wlliamsburg-James City County
DESCRIPTION: Storm Sewer
DATE: 71812005

Storm Frequency '10 year
n = 0.013

Manual lnout of Data

FROM PIPE TO DRAINAGE RUTIOFF OA CA INLEI NAIN- RUNOFF TOP HEIOHT INV INV IENGTH SLOPE DIA CAP CITYVELoCITY FLOW AddiiiONIAdditiON'IsTR IYPE
POINT NAME POINT AREA )EFFICIE INCRE. ACCUM. TIME FALL O STR STR UPPER LOWER TIME BLDG A! C?

(ft) (fuft) (in) (cfs) (fus) (min){acres)

II

(min) (in/hr) (cfs) (elev) (ft) (ft) (ft)

$1,:::i-. 39',. . ', I: ' , ,

9 10 11

69 70 71

71 72 73
73 74 75

75 76 11

11 12 13

77 78 79

79 80 BEND
BEND 8OA 81

81 82 83

83 84 8s
85 86 87

87 88 13

13 14 15

$,',,..,,,36' .; 15 '

89 90 91

91 92 BEND2
BEND2 92A 93

93 94 95
95 96 97
o7 0R ao

99 100 15

15 16 17

101 102 103

103 104 105
105 106 107

107 108 17

17 18 19

19 20 21

21 22 23
132 134 135

13F 14o r 134
135 136 23
23 24 25
25 26 27

39 40 41

41 42 43
61, 62 43
43 44 45
63 64 65
65 66 45
45 46 47
67 68 47
47 48 49
49 50 51

55 56 57
57 58 59
53 60 51

51 52 53
109 110 111

111 112 113

113 114 115
'1 15 116 117

117 118 BEND

BEND 118A 119

1 19 120 121
121 122 BEND
BEND 122A 123
123 124 125
125 126 127

127 128 129

141 142 143
143 144 145
145 146 147

147 148 129

129 130 53

53 54 27
27 23 29
a1 2t 2?

33 31 29
29 , 30 ', END

J 
^.i .- ,./i .*'" "girv# 

t

157 158 END

11.2 i 4.83 o.1B o

11.2 z 5.21 0.52 0

16.0 . 5.38 0.60 0
16.0 ' 5.45 0.35 o

14.5 / 9.25 0.15 0
14.6 

/ 9.68 012 o
21.9 / 6.2'1 0.38 0

4.6. 3.70 0.21 0
4.6 / 3.69 0.04 0

4.6/ 3.91 0.22 0

4.6. 4.09 0.36 0
4.6 ' 4.14 0.21 0

4.6 . 3.82 0.21 0
4.6. 3.81 0.04 0
4.6. 4.0't 0.22 0

4.6 / 4.16 0.35 o
4.6' 4.20 0.21 0

20.5 / 13.33 0.10 0
37.4 " 7.14 0.36 0

47.2. 7.35 0.3'1 0
71.12 7.52 0.38 0

71.1" 7.68 O.22 0

16.0 
n 5.73 0.17

53.3 / 14.30 0.05

16.0 / 5.61 0.23 0

7.4 r 4'12 0.31 0
20.1/ 6.58 o.A7 0
29.0 r 6.58 0.35 0

10.9 / 9.85 0.31 o

37.4 1 7.09 0.37 0
,\7 .2 / 7.15 0.61 0

4.6 z 4.22 0.51 O

7.4 - 4.66 0.72 o
31.5 / 8.31 0.24 0

'47.2 ,/ 7.44 0.18 0

0 Dl-38. L=6'
0 Dl-3C, L=6'
0 Dl-38B, L=6'
0 Dl-38B. L=6'

O lE" NYLOPLAS-
O 18" NYLOPLAS-
O MH.2

O 18" NYLOPLAS'
O 18" NYLOPLAS-
O I8" NYLOPL.AS'
O 18" NYLOPLAS-
O 18" NYLOPLAS'

O lS"NYLOPLAS'
O 18" NYLOPLAS'
O 18" NYLOPLAS"
O 18" NYLOPLAS'
O 18'NYLOPLAS-
0 18',NYLOPI-AS-
O MH-2

O MH-2
O JB,1 WiDI-1 TO
O JB.l W/DI-] TO

O MH-?
O MH.2
c iB-1 !1//DI-i TO
0 Dl3B, L=6'
0 Dl-3B, L=6'

O 24'NYLOPLAS'
O 24" NYLOPLAS-

A 24'] NYLOPLA$-
0 24" NYLOpLAS-
e Dt-7 wt:,1 Tol
- lo r ralrnl ,1^

0 Dl{
I JB-i \rtrl0l-l 1O

0 D,-1

O MH-2
0 Dl-38, L=6'
0 Dt-1

0 Dt-7 w;Dr-i Toi
s ol1
0 Dr-7'ffDr-1 TOt
0 Mt-i-2
0 Dt-1

0 Dl-1
0 Dr-1

O MH-z

/-^- t(l
1 20 0.77 0.92 0.92 , 5.00 I 7.00 6.5 108.00 4.50 103.50 103.24 52.27 0.0050 21

0.60 0.65 ' 0.39 1.31 i 5.18 \ 6.98 s.2 108.00 4.86 103.14 102.32 163.09 O.oOsO 21

0.15 0.s0 o.14 1.4s I s.70 16.86 9.9 112.30 10.2s 102.07 101.10 194.16 0.0050 24

0.13 o.g2 0.12 1.57 | 6.30 !6.71 10.5 112.30 '1 1.30 101.00 100.44 112.92 0.0050 24

1.'2a...as|..,0.80.,.':0'80.l5.oo|7.0o5.6...:i09'-lg11.;.*'50:1,i05.€0..:.1qx.{9
0.00 0.30 0.00 2.37 r 6.65 {6.62 15.7 111.50 11.16 100.34 100.02 63.00 0.0050 24

a.fi 0.70 0.12 0.17 N.5.00 17.00 1.2 112.90 3.40 109.50 109.12 76.07 0.0050 15

0.12 0.63 0.08 0.33 r 5.41 !6.92 2.3 112.90 3.88 109.02 108.71 62.33 0.0050 15

a ;2 0.76 O.O9 O.42 { S.Oe i O.aA 2.s 112.s0 4.29 108.61 104.50 81.83 0.0502 15

015 C45 0.07 0.49 i 5.83 i 6.84 3.4 113.10. 8.70 104.40 100.77 71.17 0.0510 15

0.0c 0.30 0.00 2.86 . 6.83 6.56 18 8 111.48 11.71 99.77 99.07 140.s1 0.0050 27

0.09 0.80 0.07 0.19 15.00 17.00 1.3 113.20 4.00 109.20 109.01 37.91 0.0050 1s

0 14 0.90 0.13 0.32 1 5.20 I 6.98 2.2 113.20 4.29 108.91 't08.67 47.36 0.0050 15

0,00 0 30 , 0.00 o.32 i 5.41 I 6.92 2.2 114.00 5,33 108.67 108.63 8.14 0.00s0 15

0.11 0.78 0.09', 0.40 J5.45 16.92 2.8 113.00 4.47 108.53 108.27 51.70 0.0050 15

0.1 1 0.82 0.09 0.49 I 5.45 i 6.92 3.4 112.80 4.63 108.17 107.74 87.00 0.0050 15

0 09 0 35 o.o3 0.52 I s.zo . o.sa 3.7 1 1 1.90 4.26 107 .64 107.38 51.70 0.0050 15

0.16 
'.74 

0.12 0.67 15.95 ]i 6.82 4.5 113.00 5.72 107.28 100.07 78.50 0.0919 15

0 00 0 3c o.oo 3.53 | 7.21 6.46 22.8 111.48 12.66 98.82 98.13 138.50 0.0050 30

0.09 0.80 0.07 0.23 i5.00i 7.00 1.6 113.20 4.00 109.20 109.02 36.91 0.0050 15

0.14 0.9c 0.13 0.36 j5.18'6.98 2.5 113.30 4.38 108.92 108.68 47.36 0.0050 15

0.00 0 30 0.00 0.36 I 5.39 r 6.94 2.5 113.20 4.52 108.68 108.O4 8.14 0.0050 15

0.11 0.78 0.09 0.45 I 5.42i 6.92 3.1 113.00 4.46 108.54 108.28 51.70 0.0050 15

0.11 C.82 0.09 0.54 5.42 6.52 3.7 112.80 4.62 108.18 107.74 87.00 0.0050 15

0 09 0 35 0.03 0.57 j 5.181 6.98 4.0 111.90 4.26 107.64 107.39 51.70 0.0050 15

0.16 A.i4 0j2 0.69 7.56 6.40 4.4 113.00 5.71 107.29 99.38 78.50 O.1oO7 15

0.t0 0.30 0.00 5.23i 7.56 6.40 33.5 111.48 13.60 97.88 97.12 152.08 0.0050 33

0.13 0.70 0.09 0.1q 5.00; 7.00 0.7 113.10 3.60 109.50 109.11 77.67 0.00s0 1s

0.11 0 78 0.09 0.27,t 5.47r. 6.92 1.9 112.90 3.89 109.01 108.70 62.33 0.0050 15

0.a7 0.80 0.06 0.3$ 5.771 6.86 -2.3 113.30 4.70 108.60 108.21 77.50 0.0050 15

0.08 0.s6 0.04 o.4p 6.111 6.77 2.7 112.75 4.64 108.11 98.62 78.46 0.1210 15

0.00 0 30 0.00 5.68 7 .91 t 6.32 35.6 112.40 15.53 96.87 96.20 134.26 0.0050 36

0.48 0 85 0.41 6.d4 8.221 6.26 37.8 109.80 14.10 95.70 94.84 171.00 O.OO50 42
0.86 0.72 0.62 6.e5 8.60i] 6.20 41.3 109.70 14.96 94.74 94.23 101.82 0.0050 42

0.12 0.90 0.11 o.ca 5.oo ! 7.oo 2.8 109.85 1.67 108.18 107.03 76.94 0.0150 15

0.o50.s.q:05..o.s5.ob|.'.r'oo:':..,o's
0.00 0 30 0.00 0.4 5.22 I 6.96 3.0 111.50 4.57 106.93 96.48 68.45 0.1526 15

0 00 0.30 0.00 7.09 8.82 6.14 43.5 111.70 17.57 94.13 93.12 203.36 0.00s0 42
'237 0.58 1.37 E4l, 9.26, 6.07 a1.1 103.00 i0.3A 32.62 32.02 i.ia.63 O.OO50 .iE

1.72 0.80 1.38 1.34 5.OO i 7.OO e.6 rc7.40 5.66 101.74 ',t11.so 88.13 0.0050 21

0.23 0 84 0.19 1.57\ 5.28 i 6.96 10.9 108.30 7.10 101.20 100.29 182.26 0.0050 21

a.24 0.83 o.io O,ZO\ S.OO IZ.OO 1.4 109:90 4.90 1Os.0O 100.79 35.21 0.1196 15
c.Oc r.3r 0.00 1.77 5.85 6.84 12.1 110.50 10.46 100.04 99.66 75.88 0.0050 24

o.6s o.7s o.4s 0.49 I 5.oo I 7.oo 3-4 106.75 4.7s 1O2.OO 101.62 76.64 O.0O5O 18

1.31 0.86 1.13 1.61 I s.31 16.94 11.2 106.00 4.88 101.12 99.66 185.00 0.0079 24
0.c7 3 67 0.05 3.43 6.08 6.80 23.3 110.00 10.84 99.16 98.46 140.00 0.0050 30

1.42 0.8s 1.21 1.21 i S.OO IZ.OO 8.4 108.00 3.OO 1O5.OO 99.71 185.00 0.0286 15

0 08 ,.7. 0.06 4.69 r 6.08 6.80 31.9 110.50 12.29 98.21 97.43 157,57 0.0050 33

c.00 0 3c 0.00 4.69 6.45 6.68 31.4 112.60 15.42 97.18 95.87 261.90 0.0050 36

2.c2 0.2e . 0.59 O.sg I s.oo lz.oo 4.1 104.25 2.75 101.s0 100.86 ',128.51 0.005{ 15

0.79 0.32 0.25 0.84 i S.Sr i O.SO 5.8 104.25 3.64 100.61 99.61 199.99 0.0050 18

0.s1 0.34 0.31 1fi | 6.22 | 6.74 7.7 104.2s s.14 e9.11 s6.77 120.66 0.0194 a
O.fr $.3a 0.00 5.84 7.06 6.s0 38.0 105.00 9.23 95.77 95.37 79.33 0.0050 36
c 18 r.e8 0.05 0.50 5 00 7.00 3.5 112.50 3.00 109.50 109.24 51 .55 0.0050 15

0 cB i 42 o.o3 0.54 5.21 6.96 3.7 113.10 3.96 109,14 108.78 71.50 o.O05o 15

0.05 *.34 0.02 0.62 5.50 6.92 4.3 113.10 4.42 108.68 108.25 86.28 0.0050 15

0 09 c.39 0.05 0.68 5,84 6.84 4.6 112.80 4.65 108.15 107.93 43.75 0.0050 15

0 07 a7a 0.05 0.82 5.84 6.84 5.6 113.20 5.52 107.68 107.20 96.68 0.0050 18

0.00 0.30 0.00 0.82 s.21 I 6.96 5.7 113.21 6.00 107.20 107.03 34.99 0.0050 18

0.11 0.44 0.05 1.11 6.47,6.68 7.4 112.90 6.37 106.53 106.22 61.17 0.0050 24

0.14 0.58 0.08 1.69:6.47 6.68 11.3 112.9A 6.78 106.12 105.95 33.67 0.0050 24
0 00 0 30 0.00 1.69 I 6.01 6.80 11.5 113.22 7.27 105.95 105.37 115.61 0.0050 24

0.16 C.7", 0.11 1.96 6 3s 6.71 13.2 112.90 7.63 105.27 104.97 60.00 O.OO5o 24

0 13 0.66 0.09 2.05 6.53 6.65 13.6 112.90 8.03 104.87 104.58 58.17 0.0050 24

0 07 t 66 0.05 2.09 6.57 i 6.65 
'3.9 

112.90 8.42 104.48 102.29 39.52 0.0555 24

0.04 0 80 0.03 o.o9 | s.oo l 7.00 0.6 113.20 4.20 1 o9.oo 108.78 44.73 0.oO5O 1s

006 0.41 0.02 0.12 | 5.281 6.96 0.8 112.80 4.12 108.68 108.37 61.14 0.0050 15

0 09 0 36 0.03 0.39 5.65 1 6.88 2.7 112.80 4.53 108.27 107.92 69.24 0 0050 15

c 0e c ss o.os 0.44 i 5.95 \ 6.82 3.0 112.s0 5.08 107.82 103.14 47.s7 0.0985 1s

I.'tii ri.3* 0.05 2.58 6.61 6.62 17.1 112.90 10.71 102j9 96.37 91.82 0.0634 24

0 5E 0 5i 0.30 8.72 7.06 6.50 56.7 104.25. 8.98 95.27 93.02 173.01 0.0130 36
;.,{; ;.it c.2i 17.39 S.sC 0.04 iC5.C iC4.00 

"2.48 
91.52 90.6C 194,C4 0.CC50 54

0 69 0.3* 0.21 0.21 t 5.00 1 7.00 1.4 103.00 3.OO 1OO.OO 9s.37 173.17 0.0267 15

&.2Q *.31 0 99 1.20 \ 5.48 | 6.92 8.3 10O.OO 5.13 94 87 93.35 304.35 0.0050 21

-? 5s u r': 1.83 20.42 9-.€. 5.98 122it 103.00 12.50 90.50 90.00 47.95 0.0104 54

3

tz
34

78
'It;::1:4!. :,:ittftt:.;:, $",$11i'.'i. :: :.." :a'.,: W.gi*Fi::li.1:
16.0/ 5.82 0.18 0 0MH-2
4.6/ 3.13 0.41 0.053 0.!5062 18'' NYLOPLAS-
4.6 tl 3.74 O.28 0.092 0.0874 18" NYLOPLAS-

4.6 / 3.23 0.20 0.124 0.1178 1A' NYLOPLAS.

19.6/ 13.02 0.10 0.026 0.0247 18" NYLOPLAS-
29.0/ 6.56 0.35 0 0MH-2

1a.9'. -.11,6? .. $$'..' '.- 4. ,,,,,'.-$Qg{f. ,'.,1,

4.6 - 3.42 0.18 0.171 0.16245 lS" NYLOPLAS-

4.6. 2.73 0.47 0.014 0.0133 18'NYLOPTAS
4.6. 3.56 0.29 0.088 0.0836 18" NYLOPLAS-
4.6/ 3.72 0.35 o 0 IS" NYLOPLAS-

22.s / 12.37 0.11 0.025 0.02375 18" NYLOPLAS-

7.9 / 5.88 0.22 0.3 0.285 ZURN
9.8'-'. 6.gj .c;*2. .' t"'8,,,ol8JRtrl

25.2/ 13.92 0.08 0

71 .1 r' 7 .78 0.44 0
ic 1.6 / 8.12 0.24 0

11.2. 5.25 0.28 0
11.2 . 5.32 0.57 0
22.3 / 10.15 0.06 0 0 Dl-38. L=6'

4.6'n 4.11 0.21 0.471 
'.44745 

18" NYLOPLAS-
4.6 / 4.16 0.29 o o 18" NYL0FLAS-
4.6 / 4.24 0.34 0.074 0.0763 18" NyLOPLAS-
4.6/ 4.25 0.17 o o18'NYLOPLAS-
7 4 ' 4.62 0.35 0.096 0 0912 18',NYLOFLAS-
7.4/ 4.U 0.13 o 01S'NYLOp|-AS'

16.0 ./ 5.00 0.20 0.257 
'.24415 

24" NYLOpLAS-
16.0 ' 5.53 0.10 0,531 fr.30445 24" NYLOPLAS'
16.0 ./ 5.55 0.35 0 0 24" NYLOPLAS-
16.0 { 5.70 0.18 0162 0.'1539 24" NYLOpLAS-

0
0

4.6 t' 2.63 0.28 0.062 0.0589 24'IIIYLOPIAS-
4.6/ 2.81 0.36 0 024'NYLOPLAS-
4.6 . 3.87 0.30 0.252 0.2394 24" NYLOPLAS-

0

0

0
0

20.3. 11.86 0.07

-4S.9' 15.88 0.10
760/ 11.82 0.24
,,39.';'/' 9.63 C.g2

10.6 / 6.04 0.48
11.2 / 5.'t1 0.99

.if 1 c ,' 1?.?. 0.06

32.6 / 6.75 0.371 53 4 32 0.49 o.49 5.00 7.00 3.4 105.00 7.00 98.00 94.90 149.00 0.0208 24

-7
tt t"/ 7;'fr7Q,f wtrl

7u h {rr'{tf/# Wg7o.7-,i

L ro, /s6 P
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Hydraulic Grade Lin€ Analysis

Third HiEh School

Initial
Water
Surface
Elevation

98.94
99.49

100.23
100.58
101.15
101.40
101.85
102.46
103.19
t03.72
104.35
104
105.09

106.26

104.79

99.49
100.37

100.23
10

t02.12
L02.97
103.69
104

104.56
105.56

I04.25
t04.77

ro2.L2
102.31
103.07

IUD.
109.81

104
ro4

109
109

103.
104.
108.
109.
ro9.44

103.
103.

108.
109.

109.4

t09.77

109.
109.

to2.
109,

101.15
101.39

r01.68
102.54
104.33
106.56
106.92
t07.49
r07.76
108.04
108.50
108.91
109.41
109.90
110.23

t02.54
110.
LLo.24
110

7t8t2005 21151STM.xls HGL CALCS 10 year 10:14 AM



1OO YEAR

STORM SEWER

CALCULATIONS



STORM SEWER DESIGN COMPUTATIONS

PROJECT: Third High School JOB # 21151

COUNTY: Williamsburg-James City County .

DESCRIPTION: Storm Sewer
DATE: 71812005

Storm Frequency 100 year
n = 0.013
* - Manual Inout of Data

FROII PIPE TO ORAIMGE RUNOFF C.A CA INLEI RAIN. RUNOFF TOP HEIGHT INV Iw' LENGTH SLOPE OIA CAPACTTYVELOCIIY FLOU' Additioft AddiIiONAI STR ryPE
POINT NAME POINT AREA )EFFICIE INCRE. ACCUM. TIME FALL O STR STR UPPER LOWER

(acres) (min) (in/hr) (cfs) (elev) (ft) (ft) (ft)

TIME BLDG A C-A
(ft) (fuft) (in) (cfs) (fus) (min)

123
345
3()1
16V

-S?.11;ii::.,1j1!E:: a;r.. t' 1 1 $.' ;'.' 
:''i ;',' :,i: 1'

91011
69 70 71

71 72 73
73 74 75
aE aa 44

11 12 13

77 78 79

79 80 BEND

BEND 8OA 81

81 82 83

838/.85
85 86 87
87 88 13

13 14 15

35 36 15

89 90 91

9,I 92 BEND2

BEND2 92A 93
93 94 95
o( oA a7
oa oc oo

99 100 15

15 16 17

101 102 103

103 104 10s

105 106 107

107 108 17

17 18 19

19 20 21

21 22 23

132 134 135

i38,.'14U :,13q

135 136 23

23 24 25

39 40 41

41 42 43

61 62 49
43 44 45
6C oa 65
65 66 45
45 46 47
67 68. 47 .

47 48 49
49 50 51

cc co c/
Fa Et <o

59 60 51

51 52 53
109 1 10 111

111 112 1 13
'1 13 114 1 15

115 1 16 117

117 118 BEND

BEND 118A 119

119 120 121

121 122 BEND

BEND 122A 123
123 124 125
12s 126 127
127 128 129
141 142 149
143 144 145
145 146 147

147 148 129

129 130 53

53 54 27
27 28 29

31 32 33

33 34 29
29 30 END

1.20 0.77 0.92 0.92 5.00 9.30 8.6 '108.00 4.50 103.50 103.24 52.27 0.0050 21 11.2 5.15 0.17 0 0 Dl-38, L=6'

0.60 0.65 0.39 1.31 5.17 9.28 12.2 108.00 4.86 103.14 102.32 163.09 0.0050 21 11.2 5.07 0.54 0 0 Dl-3C, L=6'

r.15 0.s0 0.14 1.45 5.71 9.16 13.3 112.30 10.23 102.07 101.10 194.16 0.0050 24 16.0 5.71 0.57 0 0 Dl-388, L=6'

0.13 o.sz 0.12 1.57 6.27 9.03 14.2 112.30 11.30 101.00 100.44 112.92 0.0050 24 16.0 5.76 0.33 0 0 Dl-38B, L=6'

0.00 0 30 o.oo 2.37 6.60 8.93 21.2 111.50 11.16 100.34 100.02 63.00 0.0050 24 16.0 6.74 0.16 0 0 MH-2

0.17 0.70 0.12 0.17 5.OO 9.30 1.6 112.90 3.40 109.50 109.12 76.07 0.0050 15 4.6 3.39 0.37 0.053 0.05062 18'NYLOPLA
0:2 0.63 o.O8 0.33 5.37 9.24 3.1 112.90 3,88 109.02 108.71 62.33 0.0050 15 4.6 4.00 0.26 0.092 0.0874 18" NYLOPLA

a.12 076 o.O9 0.42 5.63 9. 18 3.9 112.90 4.29 108.61 104.50 81.83 0.0502 15 14.5 10.02 0.14 0 0 18" NYLOPL'
0.15 8.45 0.07 0.49 5.77 9.16 4.5 113,10 8.70 104.40 100.77 71.17 0.0510 15 14.6 10.49 0.11 0 0 18" NYLOPLA

0.00 0.30 o.oo 2.86 6.76 8.86 25.4 111.48 11.71 99.77 99.07 140.51 0.0050 27 21.9 6.38 0.37 0 0 MH-2

0 09 0.80 o.o7 0.19 5.00 9.30 1.8 113.20 4.OO 109.20 1o9.Ol 37.91 o.0o5o ',15 4.6 3.49 0.18 0.124 0.1178 18" NYIOPLS

0.14 0.90 0.13 0.32 5.18 9.28 2.g 113.20 4.2g 108.91 108.67 47.36 o.OO5o 15 4.6 3.96 0.20 o o 18'NYLOPLA

0.00 0.30 o.oo o.g2 5.38 9.24 2.9 114.00 5.33 108.67 108.63 8.14 o.OO5o 15 4.6 3.96 0.03 0 0 18" NYLOPLA

0.1.1 a.78 o.O9 o.4o 5.41 9.22 .3.7 113.00 4.47 108.53 108.27 51.70 0.0050 15 4.6 4.',15 0.21 0 0 18" NYLOPLA

0.'11 0.82 o.o9 0.49 5.41 9.22 4.5 '112.80 4.63 108.17 '.t07.74 87.00 0.0050 15 4.6 4.25 0.U 0 0 18" NYLOPLA

0.09 0.35 0.03 0.52 5.18 9.28 4.9 111.90 4.26 107.64 107.38 51.70 0.0050 '15 4.6 4.21 0.21 0 0 18" NYLOPLA

0.J6 0]4 0.12 0.67 5.88 9.14 6.1 113.00 5.72 107.28 1oO.O7 78.50 0.0919 15 19.6 14.11 o.O9 0.026 0.0247 18" NYLOPLA

0 00 t 30 o.oo 3.53 7.12 8.73 30.8 111.48. 12.66 98.82 98.13 138.50 0.0050 30 29.0 6.68 0.35 0 0 MH-2

0.09 c.80 o.o7 0.23 5.oo 9.30 . 2.2 113.20 4.OO 109.20 109.02 36.91 0.0050 15 4.6 3.69 0.17 0.171 0.16245 18" NYLOPLA

0.14 0.90 0.13 0.36 5.17 9.28 3.3 113.30 4.38 108.92 108.68 47.36 0.0050 15 4.6 4.07 0. 19 0 0 lS" NYLOPLA

0 00 0 30 . o.oo 0.36 5.36 9.24 3.3 113.20 4.52 108.68 108.64 8.14 0.0050 15 4.6 4.07 0.03 0 0 18" NYLOPLA

a.11 f .78 o.O9 0.45 5.39 9.24 4.1 113.00 4,46 108.54 108.28 51.70 0.0050 15 4.6 4.22 0.20 0 0 18' NYLOPLA

0 .1 1 0.82 o.O9 0.54 5.39 9.24 5.0 112.80 4.62 108.18 107.74 87.00 0.0050 1s 4.6 4.04 0.36 0 0 1A'NYLOPLA

0.09 c.35 o.o3 0.57 5.17 9.28 5.3 111.90 4.26 107.64 107.39 51.70 0.0050 15 4.6 4.30 0.20 0 0 18" NYLOPLA

0.16 3.14 0.12 0.69 7.47 8.67 6.0 113.00 5.71 107.29 99.38 78.50 0.1007 15 20.5 14.50 0.09 0 0 18" hIYLoPLA

0.00 0.30 0.00 5.23 7.47 8.67 4s.3 111.48 13.60 97.88 97.12 152.08 0.0050 33 37.4 7.63 0.33 0 0 MH-2

0..13 0.70 o.o9 o.1o 5.00 9.30 1.0 113.10 3.60 109.50 109.11 77.67 0.0050 15 4.6 2.96 0.44 0.014 0 0133 18'NYLOPLA

0.11 0.75 0.09 0.27 5.44 9.22 2.5 112.90 3.89 109.01 108.70 62.33 0.0050 15 4.6 3.82 0.27 0.088 0.0836 1A'NYLOPLA

0.07 0.80 0.06 0.33 5.71 9.16 3.0 113.30 4.70 108.60 108.2',1 77.50 0.0050 15 4.6 3.99 0.32 0 0 18" NYLOPLA

0.08 0.56 o.o4 o.4o 6.03 9.10 ' 3.6 112.75 4.64 108.11 98.62 78.46 0.1210 15 22.5 13.47 0.10 0.025 0.02375 la',NYLOPI
0 00 0.30 0.00 5.63 7.80 8.61 48.5 112.40 15.53 96.87 96.20 134.26 o.AO5o 36 47.2 7.62 0.29 . O o MH-z

0.48 0,85 0.41 6.04 8.09 8.55 s1.6 109.80 14.10 95.70 94.84 171.00 0.0050 42 71 1 8.08 0.35 0 0 JB-1 WDI-1 1

0.86 0.72 . 0.62 6.65 8.45 8.45 s6.2 109.70 14.96 94.74 94.23 101.82 0.0050 42 71.1 8.22 0.21 0 0 JB-1 WJDI-1 r
o.12 C.90 0.11 . 0.39 5.OO 9.30 9.7 109.85 1.67 108.18 107.03 76.94 0.0150 15 7.9 6.33 0.20 0.3 0.285 ZURN

0.00 c.3c 0.00 0.44 5.20 9.26 4.1 111.50 4,57 106.93 96.48 68.45 0. 1526 15 25.2 ',15.12 0.08 0 0 MH-2

0.00 t.30 0.oo 7.09 8.65 8.40 59.6 111.70 17.57 94.13 93.12 203.36 0.0050 42 71.1 8.30 0.41 0 0 MH-2

2.31 0.5e 1.37 8.47 S.oe 3.3C 7i ? 1C3.OO 10.38 92.62 92.02 118.33 0.0C50 !.9 ',1c1.e 8.74 0.23 0 0 JB-l $//Dl-1 -t

1.72 0.80 .1.38 .1.38 5.OO 9.30 12.8 107.40 5.66 101.74 101.30 88.13 0.0050 21 11.2 5.32 0.28 0 0 Dl-3B, L=6'

0.23 0.84 0.19 1.s7 5.28 9.26 14.5 108.30 7.10 101.20 100.29 182.26 0.0050 21 11.2 6.04 0.50 0 0 Dt-38, L=6'

0.00 a3a 0.00 1.77 5.78 9.16 16.2 110.50. 10.46 100.04 99.66 75.88 0.0050 24 16.0 5.82 0.22 0 0 MH-2

0-55 0.75 oas o.ag 5.oo 9.30 4.5 106.75 4.7.5 102.i0 101.62 76:64 0.0050'18 7.4 4.42 0.29 o 0 Dl-38,L--6'
't.31 0.86 1..1g 1.61 5.29 9.26 14.9 106,00 4.88 101j2 99.66 185.80 0.0079 24 20j 7.02 0.44 0 0 Dl-1

0 07 0 67 0.05 3.43 6.00 9.12 31.3 110.00 10.84 99.16 98.46 140.00 0.0050 30 29.0 6.37 0.37 0 0 Dl-7 w/DI-1 T

1.42 0.85 1.21 1.21 5.00 9.30 it.Z 108.00 3.00 105.00 g9.7'r 185.00 0.0286 15 10.9 10.16 0:30 q 0 Dl-1 ,

0.0B t7i 0.06 4.69 6.00 9.12 42.8 110.50 12.29 98.21 97.43 1s7.57 0.0050 33 37.4 7.21 0.36 0 0 Dl-7W/Dl-1 T

0.00 t.33 0.00 4.69 6.36 9.00 42.2 112.60 15.42 97.18 95.87 261.90 0.0050 36 47.2 7.56 0.58 0 0 MH-2

2.A2 A.2g 0.59 0.59 . 5.00 S.30 5.4 104.25 2.75 101.50 100.86 128.51 0.OO5o 15 4.6 4.44 0.48 o 0 Dl-1

0.79 0 32 0.25 0.84 5.48 9.22 7.7 104.25 3.64 100.61 99.61 199,99 0.0050 18 7.4 4.79 0.70 0 0 Dl-1

0.91 0.34 0.31 1.15 6.18 LO7 10.4 104.25 s.14 99.11 96.77 120.66 0.0194 24 31.5 9.01 0.22 0 0 Dl-1

0.00 c.3t 0.00 5.84 6.94 s.79 51.3 105.00 9.23 95.77 95.37 79.33 0.0050 36 47.2 7-26 0.18 0 0 MH'2

c.c6 o 51 0.05 o.5o 5.00 9.30 4.7 112.50 3.OO 109.50 109.24 51.55 0.0050 15 4.6 4.25 0.20 0.471 C.4474s 18" hlYLOPtp
c c3 c 42 o.o3 0.54 5.20 9.26 5.0 1'13.10. 3.96 109.14 108.78 71.50 0.0050 15 4.6 4.04 0.30 0 0 18" NYLOPLA

c.05 0 34 0.o2 0.62 5.50 9.22 5.7 113.10 4.42 108.68 108.25 86.28 0.0050 15 4.6 4.68 0.31 0.074 t.0703 lS" NYLOPLA

0.09 t.59 o.os 0.68 5.80 9.14 6.2 112.80 4.65 108.15 107.93 43.75 0.00s0 1s 4.6 5.03 0.15 0 0 13" NYLOpLA
c 07 0 70 0.05 0.82 5.80 9.14 7.5 113.20 5.52 107.68 107.20 96.68 0.0050 18 7.4 4.80 0.34 0.096 0.0912 18" NYLOPI"a

0.00 0.30 . o.oo 0.82 5.20 9.26 7.6 113.21 6.00 107.20 107.03 34.99 0.0050 18 7.4 4.80 0j2 0 0 1B" NYI-oPLA

c.11 C.44 o.O5 1.11 6.40 8.96 9.9 112.90 6.37 106.53 106.22 61.17 0.0050 24 16.0 5.38 0.19 0.257 0.244a5 24" NYL0PLA
c.14 r.5s 0.08 1.69 6.40 8.96 15.2 112.90 6.78 106.12 105.95 33,67 0.0050 24 16.0 5.81 0.',10 0.531 C.5A445 24'NYLOFLA
0 c0 c 30 o.oo 1.69 5.95 9.12 15.5 113.22 7.27 105.95 105.37 115.61 0.0050 24 16.0 5.82 0.33 0 0 24" NYLOPLA

0.16 C,7'i 0.11 1.96 6.28 9.03 17.7 112.90 7.63 105.27 104.97 60.00 0.0050 24 16.0 5.64 0.18 0.162 0.1539 24" NYIOPLp
0.13 C.66 o.O9 2.05 6.46 8.96 18.3 112.90 8.03 104.87 .104.58 58.17 0.0050 24 16.0 5.84 0.17 0 0 24',NYLOPLA

0 07 0 66 o.o5 2.09 6.50 8.96 18.8 112.90 8.42 104.48 102.29 39.52 0.0555 24 53.3 15.52 0.04 0 0 24" NYLOPLp

0 04 0 80 o.o3 o.o9 s.oo 9.30 0.8 113.20 4.20 1o9.oo 108.78 44.rc O.AO50 15 4.6 2.85 0.26 0.062 o.O58S 21" t{YLoPt-a
0.06 0.41 o.o2 0.12 5.26 9.26 1.1 112.80 4.12 108.68 108.37 61.14 0.0050 15 4.6 3.04 0.34 0 0 24" ttYLOPl-a

0 09 c 35 o.o3 0.39 5.60 9.20 3 6 112.80 4.53 108.27 107 .92 69.24 0.0050 15 4.6 4.13 0.28 0.252 A.2394 24" NYLOPLA

0.s9 *.59 o.o5 0.44 5.88 9.14 . 4.0 112.90 5.08 107.82 103.14 47.57 0.0985 15 20.3 '12.90 0.06 o 0 24'NYLOPL"A

c.'r 3 f .:{ o.o5 2.58 6.54 8.93 23 0 112.90 10.71 1A219 96.37 91 .82 0.0634 24 5S.9 17.20 0-09 0 i 24" NYLOPLA

3.54 l 51 0.30 8.72 6 94 8.79 7& 6 104.25 8.98 95.27 93.02 173.01 0.0130 36 76 0 12'30 0'24 0 C rl-7 wi0l-1 T

| /5 a 4e 0.21 17.39 9.29 8.28 143.3 1o4.OO 12.45 91.52 90.60 184.04 0.0050 54 lil!.i 9.97 0.31 0 | lB"1 vJllll-i T

0.69 0 30 0.21 0.21 5.00 9.30 1.9 1o3.OO 3.00 1oO.OO 95.37 173.17 0.0267 15 10.6 6.56 0.44 0 0 Dl-1

3.2A 031 0.99 1.20 5.44 9.22 11.1 1oO.OO 5.13 s4.87 93.35 304 35 o,OO5o 21 11.2 5.32 0.95 0 0 Dl-1

3 5! * 5'; 1.83 20.42 9.60 8.24 168.3 103.00 12.50 90.50 90.00 47.95 0.0104 54 :0'i l 14.18 0.06 0 C J8-i \rJlDl-1 I



r I r I r r r r r r r r I I I Ir I I

N Value: Job #: 2L157

Hydraulic Grade Line Analysis

Initial
Water
Surface
Elevation

101
102.44
103.

704.17
104
705.47

107.94
108.91
110
110
111
tt2.
113.

r02.44
105.

107.
108.
109.
110.
lt2.

109.
110.

105.
106.
107.

110.
110,
111,

110.51
111.14

I

111
111

1

110.
110.

113.

113.

rLl.72

107
108.98
109.66
110.41
110.75
110.89
L17.r2

106.60
106.92
109.43
109.82

105.
106
10?
108.1
108.77
109.

111

772.57

21 151STM-I00 YR.xls HGL CALCS 100 year
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.Jr"' ' ' ' Outfet Input Data
Outlet 1

HS BMP REV 10-]-4 . PPW
I R: \3OO - Site Devel_opment\30f \21151\Calcs\pondpack\?HIRD

OUTLET STRUCTURE INPUT DATA

t
I Structure ID

Structure Type : a,r'l varf -.i -^,.r ^- n ,O'
rl

OUTLET CONTROL DATA. -.
Mannings n : .OL2O
Ke = . 9000 ( forward entrance l-oss )Kb = .010575 (per ft of fufl- flow)
Kr = .9000 (reverse entrance l-oss)
HW Convergence = .0Ol +/- ft

No. Barre.ls
Barref .Diameter
Upstream Invert
Dnstream Invert
Horiz. Lenqth
Barrel Length
Barrel Slope

INLET CONTROL DATA...
Eguation form
fnlet Control K
Inlet Control M

fnl-et Control- c
Inl,et Controf y
T1 ratio (HW/D)
T2 ratio (HW/D)
Sl,ope Factor :
Calc i nlet on.l )' = yes

Structure ID
Structure Type

';',:Zi::{ 34"
tj.ss :: i btel
70.00 ft
oos?l rtlrr 

-- tll 7o

1

.0018
2.0000
.02920

.1 400
1.059
r.204
-.500

Use unsubmerged lnlet control, Form l- equ, below T1 el-ev.Use submerged infet control Form l- equ. above T2 el-ev.

In :ransitron zone between unsubmerged and submerged inl_et controf,ini.:polate between fl-ows at T1 & T2...
At 11 Efev : 93.52 ft
At 12 Elev = 93.81 ft

2 -UR,

lo-12
/00-ye

7zo7
?t.?/
/00.02

i S/N: O21CO1 62EIC4
'PondPack Ver. 09. OO.077. OO

fXfun|,r,rN''ou'f^d{/' Brnf *t1 d{

l-yR ?3,se frail

FREE OUTFALL CONDITIONS SPEC]FIED

CONVERGENCE TOLERANCES. . .
Maximum Iterati,ons: 3O
rvian. .tw toierance = .Ol ft
Max. TW tolerance = .01 ft
Min. HW to.l-erance : .01 ft
Max. HW tolerance : .01- ft
Min. Q tolerance lO cfs
Max, Q tolerance LO cfs

TW

TW SETUP, DS Channel

Tafiunons Group
Time: 1:45 PM Date: 10/19l2005
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Type. . . . Pond Routing Summary Page 7 .01
Name.,.. BMP OUT Tag: 1 Event: 1 Yr
Fil,e.... R:\300 - Site Development\301\21151\Calcs\PondPack\THIRD HS BMP REV 10-14.PPW
Storm... TypeII 24hx Tag: 1

HYG Dir
Inflow HYG fi-Ie =
Outflow HYG flfe :

LEVEL POOL ROUTING SUMMARY

R: \300 - Site Deve.lopment\301\21151\Calcs\PondPack\
NONE STORED - BMP IN 1

NONE STORED - BMP OUT 1

Pond Node Data : BMP

Pond Vofume Data : BMP

Pond Outlet Data = Outlet 1

No Infiltration

INITIAL CONDITIONS

J Lq! L+,rY

qf:rfin^ \/^lrrmo

Qr. rf i na Arrr f I nwu Lq! sJrry
qiart i nn Trf i l tr
vce!e+rrY

ei:rfin^ T^i^l n^rrj-=

Time Increment

93.00 ft
.000 ac-ft
.00 cfs
. OO cfs
.00 cfs

.0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Infl-ow
Peak Outffow

9? .64 cfs
.42 cfs

at 12.0000 hrs
at 23.8500 hrs

Peak E.levation
D6.u ef^r:^a =

96.36 fr
5.655 ac-ft

MASS BALANCE (AC-ft)

I b '\l't'(I
\,nJ

+
+

Initial Vol-
HYG Vof IN
In fil tration
HYG Vo], OUT
Retained Vof

Unrouted Vol

.000
6.012

.000
2 .gLI
3.26r

WARNING: Outflow

SIN: 021C01 62EIc4
PondPack Ver. 09.00.077 .00

', -.001 ac-ft (.017% of Infl-ow Volume)

hydrograph truncated on right side.

Tirnmons Group
T.rme : Date: T0/19/2005
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Tr'^6 Dnnd Pnrrfir-rF-- - -'-*--.tg
Name.... BMP

File.... R:\300 - Site
Storm... TypeII 24b,r

Summary page 7.02
OUT Tag: 2 Event: 2 yr
Devefopment\301\21151\Cafcs\PondPack\THIRD HS BMP REV
Tag: 2

LEVEL POOL ROUTING SUMMARY

R: \300 - Site DeveJ-opment\301\21151\Calcs\pondpack\
NONE STORED - BMP IN 2
NONE STORED - BMP AUT 2

BMP
BMP
Outlet 1

L0-14. PPlq

HYG DiT
Inf l-ow HYG
Outflow HYG

Pond Node
Pond Volume
Pond Outlet

fife

No Infi-l-tration

INITIAL CONDITIONS

Startlng WS Elev
qf:riin^ \/^lrrDA
qlarf ina r]rrrf lau,
qf irtih^ T-f i lf -
qj-:rfi nn T^irl n^rrf-

Ti-me Increment

93.00 fr
.000 ac-ft
.00 cfs
.00 cfs
.00 cfs

.0500 hrs

INFLOW/OUTELOW HYDROGRAPH SUMMARY

Peak Inffow
Peak Outflow

129.59 cfs at
1 45 nf< at

12.0000 hrs
22.7500 hrs

Peak Elevation
Pp^k qt^r^^o =

97.07 ft
7.033 ac-ft

MASS BALANCE (ac-ft)

$"Initial- Vo1
HYG Vo], IN
Infil tration
HYG VO]. OUT
Retalned Vol-

unrouceo voj.

.000
8.184

.000
4.350
3.830

\1^t

WARNING: OutfLow hydrograph

ac-ft (.038C of Inffow Vol-ume)

t rln.afed on r i dhj- Side .

, -.003

S/N: 021C01 62ELC4
PondPack Ver. 09 " 00.0?T . OO

'f i mmnnc crnrrn

Time: 1:45 PM Date: L0/I9/2005



Type.... Pond Routing Sumrnary page 7.03
Name. . . . BMP OUT Tag: 10 Event: 10 yr
Fife. , . . R: \300 - Site Development\301\21151\Calcs\pondpack\THlRD HS BMp REV
Storm... TypeII 24hx Tag: 10

l0-14. PPW

HYG DiT
lNIJ-OW HYG II-LE =
Outflow HYG file =

LEVEL POOL ROUTING SUMMARY

R:\300 - Site Devel-opment\301\21151\CaIcs\Pondpack\
NONE STORED - BMP IN 10
NONE STORED - BMP OUT 10

Pond Node Data = BMP
Pond Volume Data = BMP
Pond Outlet Data = Outl-et l

No Infiltration

INITIAL CONDITIONS

aiaYf i n^ I^1e tr16r'
qf 

^ 
rf i n^ \l^l ,1ma

qi^rf inn orrff lnur
ql- arf ind Tnf i l f Y

qi-aYti n^ T^f : l n^rrf -
-i mF In^ram6nf

93.00 ft
.000 ac-ft
.0O cfs
. O0 cfs
. O0 cfs

.0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

PeaK lntlow
Peak Outffow

220.20 cfs
4.22 cfs

at 12.0000 hrs
at l-6.7000 hrs

Peak ELevation
Dcrk Qfnrrna :

98. 93 ft
10. 964 ac-ft

WARNING: Outflow hydrograph truncated on right side.

,,-.003 ac-ft (.0212 of fnflow Vol-ume)

rl,ri 'q'\t 

n''4
llASS BALANCE (ac*ft)

+
+

Initial Vol-
HYG Vol IN
Infiltration
HYG Vol OUT
Retained Vol

Unrouted Vol

.000
r4.39r

.000
10.091
4.298

S/N: 021C01 62ELC4
PondPack Ver. 09. 00 .077 . OO

Tr-nnons Group
Time: 1:45 PM Date| 70/L9/2005



Type. . . . Pond Routing Summary page 7. 04
Name.... BMP OUT Tag: 25 Event: 25 yr
Fife.... R:\300 - Site Devefopment\301\21f51\Calcs\pondpack\THIRD HS BMp REV 1O-14.pplll
Storm... Typell 24hr Tag: 25

HYG Dir
Inffow HYG file
Outflow HYG file

Pond Node Data : BMp
Pond Volume Data : BMp
Pond Outfet Data : Outlet 1

No Infil-tration

INITIAL CONDITIONS

LEVEL POOL ROUTING SUMMARY

R: \300 - Site Devel-opment\301\21151\Cal_cs\pondpack\
NONE STORED - BMP IN 25
NONE STORED - BMP OUT 25

Starting WS Elev
Starting Vofume
Qr.rf ih^ n,r+fl^i.'

Starting Total Qout=
Time Increment

93.00 fr
.000 ac-ft
.00 cfs
.00 cfs
.00 cfs

.0500 hrs

INFLOW/OUTFLOi/i HYDROGRAPH SUMMARY

Peak Inffow
Peak Outflow :

242.92 cfs at
9.60 cfs at

1-1.9500 hrs
13.8500 hrs

Peak Elevation
Peak Storage :

99.13 ft
I1.402 ac-ft

16,"0{ 

rn{
MASS BALANCE (ac-ft)

+
+

J_nICIat VO1
HYG Vol IN
Infiftrati,on :
HYG Vof OUT
Retarned Vof =

Unrouted Vol =

.000
15.965

.000
1I .632

4 .329 i"^i

S / N : 0 2 1 C 0 1 6 2 E 1 c 4
PondPack Ver. 09.00. 077. OO

.003 ac-ft (.02A2 of rnffow Volume)

WARNING: Outflow hydrograph truncated on right side.

il
t
ln

I
I
FI
h

Timm^ne nr^"^- _-.-.."..v v! !.uy

1:45 PM Date: L0l19/2005



Type.... pond Routing Summary page 7.05Name. , . . BMp OUT Tag: 100 E\/ani- . I nn \,,Fife. . ' . R: \300 - site Deve.r,opment\301\21151\cafcs\pondp..ki;;;;; 
"i"ril" 

*"uStorm... TypelI 24hr Tag: 1OO
10-14. PPW

HYG DiT
Inffow HYG file
Outflow HYG fife

Pond Node Data
Pond Volume Data
Pond Outl,et Data

No Infi-l-tration

LEVEL POOL ROUTING SUMMARY

R: \300 - Sj-te Development\301\21151\Cafcs\pondpack\
NONE STORED - BMP IN 1OO
NONE STORED - BMP OUT lOO

BMP
BMP
outlet 1

93.00 ft
.000 ac-ft
.00 cfs
.00 cfs
. O0 cfs

.0500 hrs

INITIAL CONDITIONS

Starting WS Elev
Starting Vol-ume
Starting Outflow
Starting Infj ttr. =
SLarcing Total eout=
Time Increment

Peak Infl-ow
Peak Outflow

INFLOW,/OUTFLOIV HYDROGRAPH SUMMARY

= 333.41 cfs at L1.95OO hrs
= 49.22 cfs at 12.3500 hrs

Peak Elevation = 100.04 ft
Peak Storage = 13.531 ac-ft

MASS BALANCE (ac-ft) ,r({

NF'Initial Vol
HYG Vol, IN
Infi]tration =
HYG Vol OUT
Retained Vol =

Unrouted Vol- =

S/N: 021C01 621lc4
PondPack Ver. 09.00. 077. 0O

WARNfNG: Outffow hydrograph truncated on right side

''-.004 ac-ft (.016? of Inflow Volume)

4x?ta\l //

\ I "^Au-\ \t"

+

+
.000

22 .3A0
.000

L] .912

I
I
t

Tinmons Group
Time: 1:45 pM Date : 1.0 / 1,9 / 2005
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Scott Thomas

From: Scott Thomas

Sent: Monday, March 13,2006 11:23 AM

To: 'Robertson, Alan'

Cc: Wayland Bass

Subject: RE: lrrigation

Alan

This was an issue that came up in the Warhill Tract discussion even before the PPEA contractor was selected.
Someone questioned whether stormwater from a treatment pond would be safe to use on a public use site (fields,
etc.). The irrigation thing is not really our Division's issue, other than land-disturbing associated with running the
irrigation line from the pond to the HS tract. I think your starting point is with Bernie Farmer because they are
using to pond to irrigate the soccer fields and it's been a real sensitive issue with him. As far as permitting, I do
not know. Perhaps the Virginia DEQ would regulate this activity. Someone from JCSA would probably know who
issues water withdrawl permits.

Before the PPEA, a feasibility analyses was done on the Warhill Tract by Timmons. This report was called
" Feasibility Study for the Regional Stormwater Management Plan for Lightfootlllarhill Area of James City
County"datedAugust3l,2004. Atthattime,thetrunklinewasgoingtogototheEastPond. Asitendedupthe
trunk line goes to the West Pond. However, the feasibility study had aTab # 8 which was a Center for Watershed
Protection memorandum called "The tJse of Recycled Stormwaterfor lJse in lrrigation". You should probably
see this report as it was specifically prepared to address the issue for the District Park ponds use for irrigation
purposes.

Tell me where you are and I will drop a copy in the pony.

Scott J. Thomas, P.E.
James City County
E nvi ronme nta I Div i s i o n

-----Original Message-----
From : Robertson, Alan lma ilto : RO BERTSONA@wjcc. k 1 2. va. usl
Sent: Friday, March 10, 2006 9:56 AM

To: Scott Thomas
Subject: Irrigation

Scott,

Good chance we will try to add a field irrigation system back into this HS project. Who would I contact to

ask about whether using the eastern p[ond as a source (like Rec) is even a possibility? Otherwise, l'll
plan for a deep well. I figure JCSA would prefer the pond.

Alan

AIan T. Robertson
Facilities Manager
WJCC Schools
597 Jolly Pond Road
Williamsburg, VA 23188

3ltlt2006
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Memorandum
Date: September 30, 2oo4

CENTER FOR

U'fiIEiISHES
PRIIIEGTItlN
839o Main Sbeet, z'd Floor

Ellicott City, MD 2.ro43
4ro.46r.8323

FAX 4ro.46r.8324
wwr 

"cwp.orgwww. storrnwatercenter. netTo: Wayland Bass, P.E.
County Engineer
James City County

From: Paul Sturm

Re:

Center for Watershed Protection

Technical Memo: The use of Recycled stormwaterfor IJse in Irrigation

This memorandum provides a summary and recommendations on the use of recycled

stormwater for irrigation of playing fields at the James City County District Sports

Complex. Specific guidance and additional resources are also provided on potential

incorporation of storm water recycling into James City County's stormwater management

program. The technical memo is organized into the following parts:

I.
II.
III.
IV.
Ann A

Introduction
Urban Stormwater Runoff as a Water Source for Irrigation
Rooftop Runoff as a Water Source for Irrigation
Recommendations/ Key Considerations
Water Reuse/ Recycling Chapters from the CA and PA Stormwater

Manuals

I. Introduction

This technical memorandum provides a summary of the research conducted by the Center

for Watershed Protection (CW?) for James City County (JCC) on the use of stormwater

collection systems for inigation The evaluation considered two water sources for use in

inigation of sports fields: typical urban stormwater runoff and rooftop runoff' There are

significant differences in the water chemistry and quality of rooftop runoff versus typical

urban stormwater runoff. Stormwater practices for capturing the two types of runoff

were evaluated for their advantages, limitations, operation and maintenance, and cost.

it'twomtheexistingpondtoinigatethesoccerfields.Table2indicates
that the existing pond water may contain E. Coli bacteria in excess of recreation standards.
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II. Urban Stormwater Runoff as a Water Source for Irrigation

The capture of urban runoff from suburban and urban land uses for the purpose of
irrigation is a commonly used practice in many parts of the world. In the US, the most
common applications tend to be for irrigation of golf courses and landscaped areas. For
the purpose of this memo, urban stormwater runoff is defined as nuroff from developed
land including streets, parking lots, rooftops, and turf. There are two primary collection
methods used to capture and store urban runoff: storrnwater ponds and underground
storage.

Certain pollutants in urban stormwater can be a concern with regard to human contact

recreation especially when physical contact with the turf is expected. Examples of
pollutants of concern include fecal coliform, E. Coli, Fecal strep and poly aromatic
hydrocarbons (PAHs) (originating from the from the oil and grease associated with
automobiles). Table I summarizes the concentrations from the National Stormwater

Quality Database GTJSQD) for several pollutants that may be of concern in urban
stormwater (Pitt et. a1.,2004).

Table l. Summary of Available Stormwater Data Included in the
NSOD, version 1.0.

Land Use

Fecal
Coliform
(mpn/100
mL)

Fecal
Strep.
(mpn/100
mLl

Total E. Coli
(mpnl100
mL)

Oil and
Grease
{mo/L)

Mixed Residential
Number of
observations 313 11

% of samples above
detection 94.9 98.1 90.9 68.2

Median 1 l oOO 
(1) 26000 1 050 4.4

Coefficient of variation 3.3 2.2 2.1 2.4
Water Contact Recreation Standards
Fecal coliform <200 mpn per 100m1
E. Coli <126mpn per 100m1 freshwater swimming (USEPA, 1998)

Stormwater ponds and underground detention have limited treatment capabilities for
bacteria and other pollutants of concern. While up to 90% of bacteria may die in the

water column within 2-5 days, effluent concentrations will still commonly exceed water
contact standards by a factor of5 (Schueler, 1999). (l)

CWP's research found no epidemiological studies that relate the potential health impacts
to children or adult athletes playing on fields that have been watered using recycled
stormwater. As a result, the actual hazard posed by the practice of applying untreated
stormwater to playing fields is not fully known at this time. Other jurisdictions have
exercised caution when applying stormwater to playing fields. Two locations in Australia
that are recycling stormwater for playing fields have performed considerable water
treatment including the use of sand filters and oil and grit separators in series before
applying it to fields (City of Holroyd, 2000; Monash University , 2004). Q\



A summary follows of the advantages'

urro.iat.d *ith stormwater ponds and

limitations, operation and maintenance' and cost

underground storage'

Stormwater fl/et Ponds
Stormwater wet ponds collect water in a permanent pool and tend to be either on-line

facilities or off-tineTacili*r. On-line facitities (in-itream) capture stream baseflow and

are not as dependent on stormwater runoff for maintaining a perrnanent pool in the

facility. Off-line f*iii i., are often located on a development site and do not receive

flow from a Perennial stream'

In James City County, stormwater ponds are designed fo-r water quality and channel

protection criteria. The JCC water quality criteria tp::f]:,t that the practices must

achieve 10 points through a combinati"" "f 
structural BMPs and preservation-of natural

open space (Zielinski, z-oor;. crr*".ipiolection criteria specifies the extended

detention of the l-year,24 hour storm.ior 24 hours, so it is released at a slower rate to

reduce the occurrence ofchannel eroslon'

ttffiffi to the use of stormwarer ponds for collecting storrnwater for inigation

include:

o Generally there is a consistent water supply

. Stor**ut.' pot'd' can hold a significant storage volume

. Facility may already exist (no additional capital cost)

Limitations r- ^^ aL^ ^^nonrinn tnechanism for stormwater
Limitations to the use of stormwater ponds as the collection mechanism for s'

ior inigation of playing fields include:

oon-Iinefacilitiesmayresultinthedepletionofstreambaseflowduring
aro.,git;;;iib"', itau"ine J;;+"T fl3ws and potentiallv impacting

stream biota (drougl-,ts oftJ.oincide with the time of year for the highest

needforwatering)'Poffet.al'(1997)repgrtthatastablenaturalflowregime
is one of the most import*t ru.io$ uff..ting stream habitat and biological

diversity. to playing fields
concentrations of pollutants in stormwater being applied-to playtng tte

where contact *itr, irr" t*f or playing surface is expected, ffi?Y exceed

t

recreational contact standards'

Therecanbemosquitoandaestheticconcernsduetowaterlevelfluctuation
resultingfromdepletionsofthepermanentpoolinangnd.Diseasevector
mosquitoes have a mlre fertile environm.ni fot reproduction in stormwater

BMps with variabf. *a small residual volumes of water (Metzger et' al''

2002)' 
Most locations that have used urban

Some pretreatment may be necessary'

stormwater for irrigation have employeilfretreatmenttefore distributing the

water (City of Hofrfya, 2000; Monash University '2004)
Maintenance of facility and ensuring adequate operational volume is



t

necessary due to sedimentation in on-line storTnwater ponds withrhe normal

or accelerated bank erosion rates associated with urban streams (Trimble'

:.9g7).Q)

o Sediment may cause clogging of sprinkler heads and interfere with proper

function of pumping equlpm-nt especially where ponds are drawn down to

very smail residual volumes' 
(2)

Operation and Maintenance

@eofaStormwaterpondasasupplySourceforinigationwater
has a number of important considerations reported in the literature.

o Regular routine maintenance and effective pretreatment is needed so that

sedimentordebrisdoesnotinterferewiththemechanicalfunctioningofthe
pump or the intake structure (CASQA, 2003) \''

o Sediment is a concern filling up the wet well

o On-line ponds have a t.rrd"ncy to experience high sedimentation rates due to

bankerosionandnormalstreamsedimenttransport
. Stormwater ponds that are at lower elevations than playinglields require a

pump with zufficient horsepower to overcome the head difference between the

pond elevation and the elevation of the playing fields' This may result in

increased energy costs when compared io a practice where there is little or no

head differential.

Case Study
Gables Central Park

Austin, TX
The Gables central Park is an apartment commr.rnity in Austin that was completed in

1997 andhas a number of green building features' The stormwater management for the

complex is a wet Oet."tio""pond that is ilso used to irrigate the landscaping' The

complex is able to provide for 100%o of its annual inigation needs from the wet pond and

consequentlydoesnothavetousecitywaterforirrigation.

Cost
ffi-w wet pond $8,000 per acre treated (Minton, 2003)

Cost for an inigation ,!r,.- would inciude a pump' wet well, rainfali sensor (to avoid

unnecessary watering), and a water filter'

U ndergro und Storage Pructices
Undergrouna ,torug. piOi.t can also be used to inigate landscaped areas or fields' The

practiJes function by ietaining water in an underground vault system (Figure l)'

Stormwate, c* be iumped frim the vault system for irrigation purposes' There are

currently very few examples of these practices being used for irrigation in the literature'

twidewithanestimatedaveragedepthof5feet.The

pond contains 3 times the County re{uiied post development water quality volume' The settlement tlme

and chlorination should help reduce bacteria a u.ttptuUft levels' reduce sediment concentrations and the

intake structure could be constructed to exclude oils'
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Figure l. Underground storage schematic (Montgomery County - MD, 2004)

Advantases
Advantages to the use of underground storage for collecting storrnwater for inigation
include:

Economy of space (can share land use with parking or other open

space/recreational needs)

Reduced likelihood of outside bacteria sources such as waterfowl

Limitations
There are two primary limitations to the use of underground storage as a collection
practice for irrigation of playing fields.

Need for extensive pretreatment. Filtration or other mechanism may be

needed to improve water quality before application to piaying fields.

Expensive to build

Operation and Maintenance
Operation and maintenance for underground storage practices that receive surface

stormwater runoff is similar to that for stormwater ponds. Maintenance frequency may

even be higher due to the constrained space and limited pretreatment area that can fill
with trash, debris and sediment. Specific constraints include:

Costs tend to be higher due to space and access constraints

Confined space entry training (OSHA regulations) may be needed for'
maintenance staff

. Special rnaintenance equipment is needed

a

a

Oti6a
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Cost
Wet vault storage $12,000 - $100,000 per acre treated (does not include land costs).
(Minton,2003)
Cost for an irrigation system would include a pump, rainfall sensor (to avoid unnecessary
watering), and a water filter.

Case Studv
City of Holroyd
Sydney, Australia
Underground detention is being used to store stormwater generated from a high-density
residential area for irrigation of sporting fields. Two continuous deflection separators
(CDS), three oil and grease separators and a sand filter are being used to provide
treatment of the stormwater before application to the fields. The project is supplying up
to 90% of the annual inigation needs for the playing fields and captured 8 tons of litter
from the residential area in the first six months of operation (City of Holroyd, 2000).

III. Rooftop Runoff as a Water Source for lrrigation

Rooftop runoff can be classified into two categories; prone and non-prone. Roofs that are
overhung by trees or frequently used by birds and/or squirrels charactenze prone
rooftops; non-prone rooftops do not have trees above them and do not have significant
bird or squirrel activity. Runoff from non-prone rooftops are generally a cleaner water
source than runoff from prone rooftops or tlpical urban stormwater runoff (Shergill and
Pitt, 2004). Table 2 shows concentrations of E. coii and Enterococci (two potential
pathenogenic types of bacteria) from several source areas monitored in Tuscaloosa, AL.
Concentrations of E. coli bacteria are low for non-prone streets (10.5 col/100m1)
compared to concentrations for prone rooftops and prone streets, which average 574 and
1330 col/ 100m1, respectively. The standard for E. coli for freshwater swimming is < i26
col/ 100m1 (EPA, 1998). This limited data set suggests that non-prone rooftop runoff may
be a good low risk source of inigation water for playing fields. Discussion of cistem
collection systems for rooftop runoff is provided below.

I
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Advantaees
Several advantages to using cisterns to capture rooftop runoff for inigation of playing
fields include:

. Less maintenance is needed for cisterns than other practices due to reduced
sediment, trash and debris loading

o Less chance of bacteria, metals*(2), hydrocarbons or pesticide contamination

Limitations
There are two primary limitations to the use of cisterns as a collection practice for
inigation of playing fields.

Potential for fecal contamination (may need to monitor to ensure roof is not
prone to contamination by birds or squirrels); though concentrations are likely
to be much lower than for urban stormwater runoff.
Cost for cisterns and associated distribution sv-stem

Operation and Maintenance
Operation and maintenance of cisterns is less intensive than stormwater ponds and

underground storage tanks primarily because runoff tends to be cleaner for sediment,

bacteria, trash and debris. Specific considerations include:

First flush bypass, screening or other pretreatment is necessary for the

removal of large particles or debris
Periodic clean out of cistern by deu'atering and use of a wet/dry vacuum

May want some initial monitoring to identify whether rooftop is prone to
bacteria contamination
Water distribution pump will typically require less horsepower than a pond or
underground storage system due to hydraulic that cistem provides.

Cost
Fiberglass I 0,000 gallon tank $ 1 0,000 (www.lid-stormwater.net)
Plastic 10,000 gallon tank $5,115 (www.watertanks.com)
Com:gated Steel 40,000 gallon tank $28,000 (www.watertanks.com)
Cost for an inigation system would include a pump, rainfall sensor (to avoid unnecessary

watering), and water filter or first flush bypass.

Case Studv
AMD Corporation
Austin. TX
AMD is a computer chip company that is using cisterns to capture rooftop runoff and

supply irrigation water for extensive landscaping at their corporate offices and production
facility. The system reduces their public water use by an estimated 5,000 gallons/day.
The system is estimated to save AMD almost $6,000 ayear and is expected to pay for
itself within five years.

(3) note some metal roofing materials may generate runoff with high concentrations of metals, though this
would not be expected to pose a significant health risk from contact recreation

a

a
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VI. Recommendations/KeyConsiderations

This section highlights the most appropriate
irrigation approaches for James City County
County lands including the County Regional

storrnwater collection techniques and
to consider for specific application on
Sports Complex.

The summary of available literature reveals that there are a number of concerns
associated with using mixed urban stormwater as the water source for irrigation of the
Regional Sports Complex fields. The two primary concems are the risk associated with
applying water that would likely have bacteria concentrations above the water contact
standard for recreation and the loss in stream baseflow in Subwatershed 205 that may
occtu with the use of the existing regional stormwater facility for inigation.
Subu'atershed 205 contains the most sensitive streams in the Powhatan Creek Watershed
according to the watershed plan (Sturm and Kitchell, 2001), and maintaining baseflow is
important for their overall health. The smail area of the catchment (less than 0.25 square
miles) which drains to the regional pond at the Sports Complex in Subwatershed 205
coupled with the high estimated water demand for playing fields would significantly
reduce the baseflow, especially during drought conditions. If this approach is pursued it
is recommended that:

1. Treatment be performed to the water to reduce bacteria levels at least below the
level of the recreational standard (2)

2. A minimum flowthrough level be considered to maintain baseflow in the
receiving stream (this would require further investigation of estimated baseflow
conditions)

3. Water quality and channel protection should be evaluated for inclusion into
upstream new development to ensure uncontrolled flows do not erode existing
channels leading to the regional facility

4. On-site reforestation and stormwater recharge practices should be an integral part
of the new development to assist in maintaining downstream baseflow

5. Consideration is given to using recycled stormwater for application to playing
fields and landscaping on proposed new development of high school and
community college

Some of the secondary maintenance concerns associated with on-line ponds including
sediment, debris clogging, and mosquito problems may be minimized with a large
regional facility which maintains a perrnanent pool.

Though rooftop runoff is a cleaner water source it is likely not a viable approach
for the irrigation of Regional Sports Complex fields due to the relatively small roof
drainage area compared to the field area and water demand.

While not an explicit aspect of this task memo, it appears worthwhile for James City
County to consider the incorporation of stormwater reuse for landscaping purposes into
its stormwater management manual particularly given the limited water supply on the
Lower Peninsula. Stormwater reuse and recycling for landscape inigation could be
beneficial in terms of regional water demand and increased shallow sroundwater

nfru(
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o



The Use qf Rec_vcled Stormwater.for Use in lrrigation September 2004

recharge on development sites. In addition, reuse could help developers meet or exceed
water quality and channel protection criteria.

Table 3 summarizes the recolrlrnended uses of stormwater practices to recycle water for
irrigation and could be used in an addendum to the County's stormwater manual along
with material provided in Appendix A. Appendix A contains stormwater reuse chapters
from the Califomia Stormwater Best Management Practices Manual and the
Pennsylvania Draft Stormwater Management Manual.

In future County development projects, where irrigation of stormwater may be beneficial,
a number of important variables should be determined to establish the viability of using
stormu'ater for irrigation, these include:

. annual water need for irrigation of landscaping, playing fields or other watering
needs
. frequency of watering and timeframe
o concentration of pollutants from the rooftop or stormwater facility if water is to
be used for playing fields (2)

o volume of water likely available from rooftop or surface runoff collection
systems to be used for playing fields

Table 3. SummarT of appropriate use of stormwater practices for irrigation
purposes

Type of
Stormwater
Recycling

system

Cost Maintenance
Sports
fields

Landscaping
Golf

Course

Existing
Detention

pond
(on-line)*

Medium Medium o r-)

Existing
Detention

pond
(off-line)*

Medium Medium o o

Cistem Medium Low al a o

Underground
storage

High High X a a

a Good application for practice
o Potential application for practice (may depend on subwatershed conditions or supply/demand

and bacteria concenffations for the use of cisterns for sports fields)
X Not recommended at this time. Additional research and monitoring is needed before pursuing

fuither.
* May require treament to reduce bacteria concentrations when used for sports fields

l0
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Scott Thomas

From: Scott Thomas

Sent: Friday, May 27,2005 2:47 PM
TRF- PUHU,
bintftr-s Ptr 4'i:i',|.mvr/fryf

0F ./cl/00L.
'Shannon Browning';'steve. raugh@timmons.com'

Wayland Bass; John Horne;William Porter

Subject: RE: Third High School 100 Year EC Calcs

Wayland Bass and myself have had a chance to review the information as forwarded to us on Thursday May 26
pertaining to the 10O-year drainage analyses from the 3rd High School site. At this time we do nof concur with the
results as fonruarded pending resolve of the following:

l. Drainage Area. The predevelopment model includes a portion of the existing cross-country transmission
line corridor; however, construction phase conditions do not. This drainage subarea either needs to be
removed from the predevelopment model or added to the construction phase model so that the
comparative analyses is the same. Just adding it to the predevelopment model and not the other would
result in inflated predevelopment allowable discharges.

2. Model. Basics of hydrology would dictate that you cannot just mathematically "add" flows for an analyses
like this. The pre- and construction phase models must account for the travel time path (channel reach
routing) between the subareas and basins/traps to a common analyses point at the District Park East
Pond. Although drainage areas common to both the pre- and construction phase analyses do not need to
be in both models (as runoff is the same), the routing must account for channel reach routing. This is
especially true for the construction phase model in which there is very little detention time in the traps.
Timing of peak hydrograph peaks may dictate whether this scenario works or does not work. Use
Pondpack to set up a comparative pre- vs. construction phase model with a common analyses point at the
District Park east pond which includes channel reach routing below the subareas/basins.

3. Diversion. The construction phase analyses shows the elimination of one trap and it's drainage subarea
being diverted to the large sediment basin. lt must be clarified how this will be done in the field, whether a
diversion can be situated along natural topography to positively drain to the sediment basin; or
alternatively, if an intermediate fill is required in that valley in order to get a diversion dike to work properly.

4. IR55. lt is unclear why hydrology computations were done by hand for predevelopment and construction
phase sediment trap hydrology and then later hydrology was done for the construction phase to the
temporary sediment basin using PondPack v9.0. All hydrology should be performed consistently using
hand or the computer application. PondPack is preferred.

5. PREDEV Cir. A predevelopment runoff curve number of 63 was used for predevelopment conditions.
Although in passing at the last Warhill PPEA meeting this value was thrown out by County staff, it should
be supported by PondPack computations. lt could be lower based on soils in the drainage area. Provide
the breakdown to show the composite value used for predevelopment using wooded condition cover and
HSG soils within the drainage subarea.

6. Times of Concentrafion. Site hydrology shows a user input value for times of concentration. Similarly to
# 5 above, provide PondPack SCS computations showing time of concentration assumptions for overland,
shallow concentrated and concentrated flow. Also, as it relates to time of concentration, it is unclear why

To:

Cc:

5/27/200s
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the travel path location would change between that for predevelopment conditions to Outfall # 1 and for
construction phase conditions to the BMPffemporary Sediment Basin. lt would seem that the travel path
from the most remote point in the watershed would be the same between the two conditions; however, the
time would change due to change in cover conditions (wooded to disturbed soil).

lf you need to discuss any of these matters you can call either Wayland or myself or a meeting can be set next
week.

Scott J. Thomas, P,E.
James City County
Env i r onm e nt al D iv i s i on

Visit:
h1lpl rry-uLj4nas*-llryJa.-urheso-ur-c-es/dp,v-mgryddi-v-:dey&e!01-_snlran.hlrnl
and

\vlyty.plqtealed w ilpr i de.qg

----Orig inal Message-----
From: Shannon Browning fmailto:Shannon.Browning@timmons.com]
Sent: Thursday, May 26,2005 B:42 AM
To: Wayland Bass; Scott Thomas
Cc: Steve Raugh
Subject: Third High School 100 Year EC Calcs

Attached are the Pre-Developed vs. Erosion Control Phase Calculations for the Third High School Site.
As shown in the calculations the 100 year erosion control flows are less than the 100 year existing
condition flows. lf you need any additional information let me know.

Thanks

TIMMONS GROUP
YOUR VISIOH ACHITVTO THi.OUGH 

'UIS,Shannon Browning
1001 Boulders Parkway
Suite 300
Richmond, VA 23225
Tel: 804.2OO.6462
Fax: 804.560.1016
www,timmons.com

51271200s
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From: Shannon Browning [Shannon.Browning@timmons.com]

Sent: Thursday, May 26, 2005 8:42 AM

To: Wayland Bass; Scott Thomas

Cc: Steve Raugh

Subject: Third High School 100 Year EC Calcs
N&/M/fr*6*,

Attached are the Pre-Developed vs. Erosion Control Phase Calculatpfs for the Third High School Site. As shown
in the calculations the 100 year erosion control flows are less than tl'ie 100 yegr existing condition flows. lf you
need any additional informition let me know. /\rhanks /4#,,3Llrr;l%)
TTMMONSGROUP /,A tl q

:Il::::"'::1::::',1:'-' /, /4 0*1fu- dil'f f '.V?{at'O/2"1}-T,lT"?X;"HSgHf /, 0,4 nn ble rr) - futf f ( rrb9{0 t'o/r/ /shannonBrowning /' ffi /,nr n*nlo/or.n . M;"tShannonBrowning l' v-Jl.-ty---^ / , f
1001 Boulders Parkway f rq rt rylei/$A / rn( /rt h /(
Suite 300
Richmond, vA 2322s .^ 

' 
fle /1/t, /1',* /',,t- 

{o{ TiltKlcnmond'v* 23225 
L''flq/q/Jfu,- "y,,/i*/

Tel: 804,200.6462
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1992

Project

Basin # I

3.14

TtsMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

location Aryqarvf Tt Unurr&gsrrt
Total area draining to basin: l7"S acres.

Fasin Volume Desigts

Wet Storage:

5. Elevation corresponding to cleanout level =

(From Storage - Elevation Curve)

i-)

Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 q.yds.x 11,5 acres = ll12.5 cu.yds.

Available basin volume = l2*o cu. yds. at elevation {3,s . (From
storage - elevation curve)

Excavate cu. yds. to obtain required volume*.

* Elevation corresponding to required volume = invert of the dewatering
orifice.

Available volume before cleanout required.

33 cu. yds. x [t S acres = Sl7.,J cu. yds.

Q3.?s

Distance from invert of the dewatering orifice to cleanout level
(Min. = 1.0 ft.)

= A,S ft.

Dry Storagel

7. Minimum required volume = 67 cu.yds. x Total Drainage Area (acres).

67 q. yds. x 17,5 acres = il7r.€ cu. yds.

ITT. TLz



1992 3.14

8. Total available basin volume at crest of riser* = 24Bl cu. yds. at
elevation qk0 . (From Storage - Elevation Curvef-

* Minimum = 134 cu. yds./acre of total drainage area. , ^r$^f$g. Diameter of dewatering orifice = lo in. 'f" N
10. Diameterofflexibletubing = t2 in.(diameterofdewateringorifice

plus 2 inches).

Preliminary Design Elevations

11. Crest of Riser = qq,€ ,/

Top of Dam = lO2,oo

Design High Water = nTl
Upstream Toe of Dam =

O Basin Shape

Runoff

12. Irngth of Flow L =
Effective Width We

If > 2, baffles are not required

If < 2, baffles are required

Principal Spillwa), Design

15. with emergency-spillway, required spillway capacity ep = ez = _ cfs.
(riser and barrel)

Without gqlergency spillway, required spillway capacity ep = ezs = _ cfs.
(riser and barrel)

13. Q2 =

74. ezs =

cfs (From Chapter 5)

cfs (From Chapter 5)

III. 113



1992 3.L4

16. With emergency spillway:

Assumed available head (h) = ft. (Using Q2)

h = crest of Emergency Spillway Elevation - crest of Riser Elevation

Without emergency spillway:

Assumed available head (h) = ft. (Using Q2s)

h = Design High Water Elevation - Crest of Riser Elevation

17. Riser diameter (Dr) = in. Actual head (h) = _ ft.

(From Plate 3,14-8.)

Note: Avoid orifice flow conditions.

18. Barel length (l) = ft.

Head (H) on barrel through embankment = ft.

(From plate 3.14-7).

19. Barrel diameter = in.

(From Plate 3.14-8 [concrete pipeJ or plate 3.14-A [corrugated pipeJ).

20. Trash rack and anti-vortex device

Diameter = _ inches.

Height = _ inches.

(From Table 3.14-D).

Emergency Spillway Design

21. Required spillway capacity e" = ezs - ep = cfs.

22. Bottom width (b) = ft.; the slope of the exit channel (s) =
ft./foot; andlfrE mlnimum lengrh of the exit channel (x) =
ft.

Fronmhe 3.14-c).

{)

III. 114



1992

Anti-Seep Collar Design

23. Depth of water at principal spillway crest (y) = _ ft.

Slope of upstream face of embankme nt (Z) = 

-:1.
slope of principal spillway barrel (su) = _vo
r&ngth of barrel in saturated zone (Lr) = 

- 

ft.

U. Number of collars required = _ dimensions =

(from Ptate 3.14-L2).

Final Design Elevations

25. Top of Dam = IOZ.O

Design High Water =

Emergency Spillway Crest =

Principal Spillway Crest =

Dewatering Orifice Invert =

3.14

Cleanout Elevation = cl3,ZS

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =

III. 115
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Type.. ,. Tc CaLcs Page 1.01
Name.... STORM 10

F!Ie,. .. R:\300 - Site Devel-opment\21151\CaIcs\pondpack\THIRD HS BMp.ppW

TIME OF CONCENTRATION CAIJCULATOR

Segment user Defined

Segment #1 Tj.me:

$

S/N:021c0162ALC4
PondPack Ver . 09.00.07? .00

Tirnmons Group
Tine: L:35 PM Datel 5/25/2005



Type..,. Tc Ca1cs
Name,.. . STORM 10

File.... R:\300 - Sire

Page 'J..02

Developrnent\211.51\Cal-cs\PondPack\THIRD HS BMP, PPW

Tc Eguations used. ..

Tc - Va1ue entered by user

Where: Tc = Time of coneentrati.on

S/N: 021C0L62ElC4
PondPack ver. 09.00.077.00

Tirunons Group
Time: 1:35 PM DaLet 5/25/2005



Type.... Runoff CN-Area paqe 2.01"
Name..., STORM 1,0

File.... R:\300 - Site Developnent\21151-\Calcs\pondpack\THlRD HS BMp.ppw

RUNOBF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres tC tUC CN

91 17.500 91.00

coMposrTE AREA & WETGHTED CN ---> 17,500 91,00 (91)..'..'''.''.

S/N: 021C016287C4 Timmons croup
PondPack Ver. 09.00.077,00 Time: 1:35 PM Date:5/25/2005



Vol-r Elev-Area
BMP

Page 3. 01

File,.., R:\300 - Site Development\2]-151\Calcs\pondpack\THlRD HS BMp.ppw

Elevation Planimeter Area A1+A2+sqr (A1*A2 ) Volume
(ft) (sq.in) (acres) (acres) (ac-ft)

Volume Sun

r93 .00
94 .00
95 .00
96 .00
97 .00
98 .00
qq nn

100.00
L01 .00
r-02 .00

.0000
4.6140
4 ,97 98
5.3546
5.7385
6.1308
6. s309
6.9378
7,351.7
7 .773I

.000
I.5JU
a. oou

r. vrJ
2.044
2.L77
2.313
2 ,451,
2 ,59L

L,4'782
L.5s8e a'
7.7220 ?
1.8485 /r.9779 7
2.LL00 7
2,2446 7
z. JuLJ /f
2.5205 /
2.6622 '

.000

J. f v6
4.983
6,896
a o? o

11.116
73 .429 ,/
rq e7q ,/

"/!8 ,47 0 .'

POND VOLUME EQUATIONS

IncrementaL volume computed by the Conic Method for Reservoir Vo.lumes.

Vo.l-une : (I/3\ * (EI2-EL1) * (Area1 + A!ea2 + sq.rt. (AreaL*Area2))

where: ELl, EL2 = Lower and upper elevations of the increment
Aleal,A!ea2 = Areas computed fo! EL1, EL2, respectively
Volume : Incremental vol.ume between ELI and EL2

S/N
PondPack Ver. 09.00.077.00

Timmons Group
Time: L:35 PM Date:5/25/2005



Type, . . . Outlet Input Data page 4 .01
Nane.. ,. Outl-et L

rile,,.. R:\300 - Site Development\21151\Ca1cs\pondpack\THTRD HS BMp.ppv{

REQUESTED POND WS ELEVATIONS:

Min. E1ev.- 93.00 ft
Increment = .50 ft

. Max, Elev.* 702.00 tt

*************************t********************

OUTLET CONNECTIVITY**********************************************

---> Forward Flon Only (Upstrean to Dnstream)

<---> Forward and Reverse Both AlIowed

Structure No. Outfall 81, ft 82, tt

Inlet Box l. ---> 3 99. 500 102 .000
Orifice-Circular 2 ---> 3 94. 000 102.000
c'11\/ert-Circul-ar 3 ---> TW 93. 000 102.000
'r':i SflTUP, DS Channel_

S/N: 021c01-62EIc4
PondPack Ver , 09,00.077.00

Tirunons Group
Time: L!35 PM Date:5/25/2005



OutLet Input
Outl-et l-

Page 4.02

Development\2l"15L\CaIcs\pondpack\THIRD HS BMp. ppW

OUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type = Inlet Box

# of openings = 1

Invert El-ev. = 99.50 ft
Orifice Area = t2,2500 sq.ft
Ori-fice Coeff. = ,600
Weir Length = 19.33 ft
Weir Coeff. = 3,000
K, Reverse = L,000
Mannings n = .0000
Kev,Charged Riser = .000
Weir Submergence = No

Structure ID
Structure Type = Orifice-Circul-ar

re| i3
2ffirS

ft
ft

# of openings
Invert EJ-ev.
Diameter
nri fi 

^6 
c^aff

l-
94.00
.8300
,600

Timm^nc cr^rrh

Time: 1:35 PM

f,,5,

ro -1A 1V lb
7

T-1A q 5,0"i

f DR^l \j{v

/r/,/ t

S/N: 021C0162E.Lc4
PondPack Ver. 09,00.0?7.00

ffit*

,lot e 7 ?2%

DaEet 5/25/2005



Type '
Name.

File.

OutLet Input Data
OutLet I

Page 4.03

R:\300 - Site Developnent\2I151\CaLcs\pondpack\THlRD HS BMp.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type : Culvert-Circular

OUTLET CONTROL
Mannings n
Ke
Kb
KT
HW Convergence

No. Barrels
Barrel Diameter
UPstream Invert
Dnstream Invert
Horiz, Length
BarreI Length
Barrel- Slope

1

2.0000 ft
93.00 ft
91.00 ft
90,00 ft
90.02 ft

.02222 ft/fr

.0120

.9000 (forward entrance loss)
.010575 (pe! ft of fulI fl-ow)

,9000 (reverse entrance Ioss)
,001 +/- fE

and submerged inLet controf,

= 15.f5 crs
= 17.77 cfs

DATA.

INLET CONTROL DATA...
Equation form : 1
lnletControlK : .0018
InLetControlM = 2.0000
Inl-et Control c = .02920
InletControl-Y = .?400
T1 ratio (HWID) = 1.051-
T2 ratio (Hw/D) = 1.196
Slope !'actor = -,500
CaIc inlet only = Yes

Use unsubnerged inlet control- Folm 1 equ, below Tl- elev.
Use submerged inl-et control- Form 1 equ. above T2 e.Iev.

In transitlon zone between unsubmerged
interpol-ate between flows at Tl. & T2,.
At Tl- EIev = 95.l-0 ft
At T2 ELev = 95,39 ft

Structure ID
Structure Type

=TW
= TW SETUP, DS Channel

FREE OUTFALL CONDITTONS SPECIFTED

CONVERGENCE TOLERANCES. . .

Maxi.mum lterations- 30
Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min, HW tolerance = .01 ft
Max. HW tol-erance = .01 ft
Min, 0 tolerance L0 cfs
Max, 0 tolerance 10 cfs

s/N:02lC01628LC4
PondPack Ver. 09.00,077.00

\

Tirnmons Group
Trne: 1:35 PM Date:.5/25/2005



Type.,.. Pond E-V-o Table Page 5.01
Name.. .. BMP
FiIe. , , . R: \300 - Site Development\21151-\Cal-cs\PondPack\THIRD HS BMP, PPVi

LEVEL POOI ROUTING DATA

HYG Dir = R:\300 - Site Development\21151\Calcs\pondpack\
Inflow HYG file = NONE STORED - BMP IN 1

Outf}ow HYG file = NONE STORED - BMP OUT 1

Pond Node Data = BMP
Pond Volume Data = BMP
Pond Outlet Data = Outlet L

No Infil-tration

INITIAL CONDITIONS

El-evation
ft

outffow
cfs

Starting Ws EIev
Starting vo]-ume
Starting OutfLow
Starting Infiltr.
starting Total Qout=
Time Increment

.00 cfs

.00 cfs
,00 cfs

.0500 hrs

Storage Alea
ac-ft acres

Infilt.
cfs

Q Total 2S/t + o
cfs cfs

93.00

94.00
94.50
95.00

96.00
96.50
97.00
97.50
98..00
98.50
99.00
qo qn

1.00.00
100 . 50
r.01.00
101.50
102.00

.00

.00

.-4-f
. od v

.000
aeA

2.353
3.198
4,015
4,983
J,>ZJ
6.896
7.901-
a o?q

10.011
11 . 116
LZ . Z)3
t3 .429
t4.637
15.879
!7.J.57
18.470

L.4782
I q??R

L .6597
7.7220
L.1847
1.8485
L,9L27
t.9779
2.0434
2.l_1.00
z.Lto6
2.2446
z.5LZ.t
Z.J6LJ
2,4504
2 .5205
2.5909
z . oozz

.00
364.91
't 44 ,40

ffJY.JI

1549.64
l-9?4 .80
24L4 ,95
2870.40
??ll1 dq

3828 .29
4331. L2
4850.05
f,JUf,.ZO
5937 .29

7L29.35
7't32.64
6Jf,Z, OO

8990.16

1.84

5.Zd
? <q

4.24
4.53
4.'18
f,. UJ

25.01
45,1.9
47.02
48.79
50.49

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
,00
.00
, oo

1.84
2.',72
3 .28
3. 65
? o(
4,2q
4.53
4.78
f,. u'J

25.01
45. 19
47 .02
4A ?q
50.49

S/N: 021c0162ELc4
PondPack Ver. 09.00,077.00

Tirunons Group
Tine: 1:35 PM DaEet 5/25/2005
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Type.,.. Pond Routing Sunmary page 5.02
Name,... BMP OUT Tag: 1- Event:1 y!
FiIe.... R:\300 - Site Devel-opment\21151\Cal-cs\pondpack\THIRD HS BMp,ppw
Storn,., TypeII 24br Tag: l-

],EVEL POO], ROUTING SUMMARY

HYG Dir : R: \300 - Site Development\21151\Calcs\pondpack\
INfIOW HYG filE = NONE STORED - BMP rN 1
OUIfIOW HYG fi].E = NONE STORED - BMP OUT 1

Pond Node Data = BMP
Pond Volume Data = BMP
Pond Outlet Data = Outlet L

No Infiltration

INITIAI, CONDITIONS

Starting WS Elev = 94,00 ft
Starting Volume = 1.538 ac-ft
Starting Outflow = .00 cfs
Starting InfiLtr. = .00 cfs
Starting Total oout= .00 cfs
Time lncrement 0500 hrs

INFI,OW/OUTFLOW HYDROGRAPH SUMMARY

Peak lnflow = 37.84 cfs at 1.2.0500 hrs
Peak Outflovr = 1.91 cfs at l-3.8000 hls

Peak Elevation = 95,04 ft
Peak Storage = 3,261 ac-ft

MASS BALANCE (ac-ft)

+ Initial Vol = l-.538
+ HYG Vol- IN = 2.750 .
- Infiltlation = .000
- HYG VoI OUT = 2.746
- Retai-ned Vol = L.542

Unrouted Vol = -,000 ac-ft (,003t of Inflow Vol_ume)

S/N:021C01628Ic4
PondPack Ver. 09,00,077.00

Tinunons Group
Time: L:35 PM Datet 5/25/2005



Type. , . . Pond Routing Sunmaly page 5.03
Name,... BMP OUT Tag: 10 Event: 10 yr
File.. .. R:\300 - Site Developrnent\21151\Calcs\pondpack\THIRD HS BMp.ppw
Storn,.. TlpeII 24hr Tag: 10

LEVEI, POOt ROUTING SUMMARY

HYG Dir = R:\300 - Slte Development\21-151\Catca\pondpack\
Inflow HYG fife = NONE STORED - BMp IN 10
Outflow HYG file = NONE STORED - BMp OUT 10

Pond Node Data = BI*{P

Pond Vo.l-ume Data = BIvtP

Pond Outlet Data = Outl-et 1

No Infiltration

INITIAIJ CONDITIONS

Startinq WS EIev - 94.00 ft
i-jt-arting Vol-ume = 1.538 ac-ft
$tarting Outffolr 00 cfs
Starting Infiltr. 00 cfs
Starting Tota1 Oout= .00 cfs
Time Increment 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflov/ = 86.20 cfs at 12.0500 hrs
Peak OutfLow = 3.62 cfs at 14.0500 hrg

Peak ELevation = 96.46 ft
Peak Storage = 5.842 ac-ft

MASS BALANCE (ac-ft)

+ Initiaf vol = 1-.538
'. + HYG VoI IN = 6.51_8

- Infiltration = ,000
- HYG Vol OUT = 6.508
- Retained Vo1 = 1.548

Unrouted Vo.l- = -.000 ac-ft (,003t of fnfLow Volume)

S/N: 02lC01628Ic4
PondPack Ver, 09.00,0?7.00

Timmons Group
Time: L:35 PM DaLez 5/25/2005



Type. , . , Pond Routing Sunmary page 5, 04
Name.. , , BMP OUT Tag: 100 Event: 100 yr
File..., R:\300 - Site Developnent\211-51\Calcs\pondpack\TflrRD HS BMp,ppw
Storm. .. TypeII 24hr Tag: 100

].EVEL POOL ROUTING SUMMARY

HYG Dir = R:\300 - Site Devetopnent\21-151\calcs\pondpack\
Infl-ow HYG fi.l-e = NONE STORED - BMP IN l-00
OUtfIOW HYG filc = NONE STORED - BMP OUT 1OO

Pond Node Data = BMP
Pond Vol-ume Data : BMP
Pond Outlet Data - Outlet 1

No Infiltration

INT?IAL CONDTTIONS

Starting WS ELev = 94,00 ft
Starting Volume E 1,538 ac-ft
Starting Outflow 00 cfs
Starting Infiltr. 00 cfs
Starting Tota1 oout= .00 cfs
Time Increment 0500 hrs

INFI,O!',/OUTFLOV|I HYDROGRAPH SUMMARY

Peak Inflow = 130.31 cfs at 12.0500 hrs
Peak Outflow = 4.40 cfs at 14.6500 hrs

Peak ELevation = 9'7.77 tt
Peak Storage = 8.453 ac-ft

MASS BAIANCE (ac-ft)

+ Initial Vol = l..538
+ HYG Vol IN = 10.1-00
- Infiltration = .000
- HYG Vol OUT : l-0.080
- Retained VoL = 1,557

Unrouted Vof = -,000 ac-ft (.003* of lofl-ow Vol_ume)

WARNfNG; Outflow hydroqraph tluncated on rrghL side.

S / N : 0 2 1 C 0 L 62ELc4
PondPack Ver. 09.00.077.00

Tinmons Group
Time: l.:35 PM DaEe:5/25/2Q05



Page 1 of I

Scott Thomas

From: Scott Thomas

Sent: Monday, April 09, 2007 10:42 AM

To:'MikeClaud';'SteveRaugh';'andrew.gould@timmons.com'

Cc: AndyCurtis(b.richards@curtiscontracting.net)

Subject: Third HS BMP

I've assigned a County BMP ID Code number to the Type B-3 wet pond BMP for the Third High School
(Warhill), County Plan No. SP-41-05. It is PC 204. You can use this code on future asbuilt and construction
certifi cation documents.

Scott J. Thomas, P.E.
Chief Engineer - Stormwater
James City County
Environmental Division

Visit:
hgp;/www james-city.va.us/r.qSsur,c,csld-eym€ntldjL_dqU!€!0_t-:9nv_irOn.html
and

www+rsleslcdrYrthpri de. o,rc

41912007



' David Greshamer

/ From:
Sent:
To:
Subject:

Frances Geissler
Tuesday, April21, 2009 1:16 PM
David Greshamer
FW: Plan for Planting A Garden at Warhill High School

€an you add this to the hlarhill as-built file?

THANKS

-----Original Message-----
From: Scott hlhyte
Sent: Tuesday, Apnil 27, 2OO9 10:45 Avl
To: lohn Honne; Cnaig Nordeman; Frances Geisslen; Scott Thomas; 'Whyte, Ethel';
'fieldsd@wj cc . k12 . va . us '
Subject: FW: PIan fon Planting A Garden at hlarhill High School

-----Oniginal Message-----
From: Scott hlhyte
Sent: Tuesday, Apnil 21, 2OO9 tO:4O M
To: 'Amanda Andenson'
Subject: RE: PIan fon Planting A Garden at talanhill High School

Amanda, I have received approval from the Storm Water, Environmental, Operations, and
School Divisions fon you to proceed with your project. Operations is concenned about being
able to penform their maintenance tasks without damaging youn plants. Youn plants are small
and being planted in gnass aneas that ane mowed about twice a yean. The smaller plants should
be planted in pnepared beds that can be seen by bush hog operators and easily mowed around.
Keep in mind that these are big machines on steep slopes, and slidlng over small plants in 4
foot high gnass would be very easy. Do not expect them to be able to mow between plants, only
anound groups of plants. The trees should have large mulch rings and be staked, so they can
also be seen and avoided by the tractor openators. Always leaving noom to get the tractors
all the way anound the plants. They also want you to realize that they will not be
nesponsible fon watering and maintenance of the plants and beds. If you would like me to come
out and help lay the beds out, f would be happy to do so. Good luck and don't hesitate to
call if you have any questions or concenns. (253-6867)

W. Scott hlhyte
James City County
Senion Landscape Planner

-----Oniginal Message-- ---
From: Amanda Andenson [mailto:afandenson@lm.edu]
Sent: Thursday, April t6, 2@O9 tzOT ttt{
To: Scott Whyte
Subject: PIan for Planting A Ganden at hlarhill High School

Mn. hlhyte,

My name is Amanda Anderson, and I'm a teaching fellow for the Sharpe Community Scholars
Pnogram at the College of hlilliam and Many. I was also one of students who contacted you

I



about the native landscaping project at trlanhill High School tast year. This yean, my students
'have been wonking closely with Debna Olechnowich, an English teachen at the high school, and
her environmental club to plan a native pollinators garden / bird sanctuany over by the
netention pond area behind the school. We've put together a plan for you to look oven and
appnove befone oun planting date. We've been wonking with the Vinginia Native Plant Society
to put together a list of native plants that we'd like to install that will attnact native
pollinators and binds to the area; many of the plants ane actually nescue plants that are
fnom the oniginal hJanhill pnoperty befone it was developed. Caroline and Frank hlill, members
of the Vinginia Native Plant Society, have identified the best areas for each of the plant
species to go. We've bought minimal soil and mulch fon the project, as we want the anea to be
as natunal and sustainable as possible. Because the plants are native, they require litt1e 1f
any maintenance. AlI watening will be done with water collected by a nain barrel situated
nean the shed in the anea. Two or three dnip irrigation lines wiII be attached to this rain
banrel and laid throughout the newly planted anea. hlatering will only need to be done duning
the times of extneme dnought and will be maintained by Ms. Olechnowich and Mr. and Mns. hJill
over the summen months. hle hope this ganden will provide lrJanhill students with the
oppontunity to more closely study native plants, native pollinatons, and birds, and
undenstand the impontance of native landscaping's ability to reduce energy and water use.

We've had a dialogue with the school administration as well about oun garden, and they
support of oun efforts. I've contacted Ms. Utility as welI, and neceived an email back
them. They gave us the go ahead to p1ant. I will CC you that email for your necords.

My students and I hope you enjoy our pIan. We've put a lot of time and effont into it. If
you have any questions, concernsr or comments, please feel fnee to contact me.

Thank you,

Amanda Andenson

Shanpe FeIIow for the Living lrlith the Envinonment Seminan

The CoIIege of hlilliam and Many

Phone: (630) 363-8806

ane in
fnom



Proposalfor Native Pollinator Garden and Bird Sanctuary

The proposed Native Pollinator Garden will be constructed on the land surrounding the
retention pond behind Warhill High School. Currently, the space is unused land that has very
few native plants left. By establishing a garden that consists of native flowers, bushes, and
trees, the pollinators that are native to this area will be encouraged to return to this area where
they may feed, find shelter, and reproduce. Native pollinators are vital to the health of the
ecosystems in which they reside; however, the destruction of habitat and lack of knowledge
about their impoftance has lead to a significant decrease in their numbers. Pollinators that will
be attracted to the plants that we will reintroduce include various birds, butterflies, bees, and
many types of small insects,

There are many benefits to using native plants for this pollinator garden. The native
plants will be most familiar for the native pollinators which we hope to attract. Additionally,
the native plants will require no maintenance once they have been established in the soil. This
means that there will be no need to fertilize, trim, or water the pollinator garden once it is has

been established. In order to establish the plants in the soil, there must be a little maintenance
for the first year. When the plants are initially put into the soil, there will be a small amount of
topsoil mixed in, just to give the plants extra nutrients and protection. Additionally, the plants
must have some water source, especially during the first summer to prevent them from drying
out. The proposed rain barrel and irrigation system will solve this problem. By collecting rain
water and dispersing it by gravity and only as needed, the system will be able to be self
sufficient over the summer and the plants will be able to establish themselves in the garden.

The second part of the pollinator garden is the inclusion of a bird sanctuary. The Warhill
High School Environmental Club has already put up a few bird houses near the proposed
location for the native pollinator garden. Providing a food source with our native plants is not
enough to sustain a bird population. Bird houses will be created and integrated into the native
pollinator garden to provide extra habitat.
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January 15, 2008

Mr. Scott Thomas
Environmental Engineer
101-E Mounts Bay Road
Williamsburg, VA 23188

Re: Third High School BMP Certification

ffiH#;:iVhm

JAII 1 O 2COB

ENVIICi'.1i',']INlAL
Dlv!stcN

Dear Mr. Thomas:

Attached to this letter are the as-built drawings revised in response to your letter
dated August L4, 2OO7, Per conversation with the contractor, the construction
related items have been addressed; and the wetland plantings were primarily placed
in the general arrangement and positions called for in the approved plan. Any minor
modifications to the wetland plants were done under the direction of the County.
Because the construction certification form dated August B, 2007 was deemed
satisfactory, an additional copy was not submitted with the as-built drawings.

Upon approval of the as-built drawings, Milar or another type of reproducible
drawings will be submitted to the County.

Should you have any questions or comments in regards to this submittal package,
please feel free to contact me at (804) 200-6435.

Respectfully su bmitted,
Timmons Group

w
Janet L. Rogel, E.I.T.
Project Engineer
JLR:jr
Encl:

gf 4l-*{
f t- 2 *f

^^u 
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5,F:5\tl-,t
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COUNTY PLAN NO:

ENVIRONMENTAL - STORMWATER
TRANSMITTAL

-/*n tl/ nic- P.-L+ l -/,' 2_)l ( | L'

WATERSHED: 'cNAa/ar-',

ENTIRE RECORD FILE

ASBUILTS

CONSTRUCTION CERTIFICATION

COMPUTATIONS
,,orHER: r'[/er/r,// /too ) //tcr/

5'
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*
F
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#
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NAME:

SIGNATURE:

DATE:
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Re:

August 14,2007

Ms. Janet Rogel
Timmons Group
1001 Boulders Parkway
Suite 300
Richmond, VA 23225

Third High School (Warhill HS)
County Plan No. SP-41-05
County BMP ID Code: PC 204

Dear Ms. Rogel:

The Environmental Division has reviewed record drawing and construction certification
information as submitted to our office on August 9,2007 for the BMP at the above referenced project.
The BMP for this project is a County type B-3 pond/wetland system BMP situated at the south end of the
high school complex. The BMP serves a drainage area of about 37 acres and treats 98 percent of
impervious cover associated with the school building and parking areas.

Based on our review of the project and observations made at several recent (weekly) field
inspections, the following items must be addressed prior to closing out the project:

Record Drawing:

It appears that top of dam is low at select points in the middle portion of the embankment. As
design high water is at El. 100.02 (100-year storm) and there is no emergency spillway, freeboard
from high water to top of dam is required to be 2 feet. This would result in a minimum top of dam
elevation required at El. 102. There are multiple spot elevations which show top of dam less than
this elevation. One is about % foot low.

The asbuilt drawing needs to reflect the outlet invert elevation of the 24-inch barrel throueh the
dam (Structure # 160). /t: -:;z;

The asbuilt drawing needs to reflect the invert elevation of the primary 54-inch storm drain inflow
pipe into the BMPr{Structure # 30) and additional asbuilt data to at least one structure back
(Structure # 29;5Show asbuilt information for ther^tast segment of pipe between Structure # 29 and
# 30 including size, slope and invert elevattont.u 

fO U ,-
Confirm if wetland plantings were placed in the general arrangement and positions as called for on
the approved plan. This may require coordination with the contractor and/or landscaper.

u/ +.

frx iETirL
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C o n stru ctio n C ertilic atio n :

V 5. The construction certification dated August 8,2007 is satisfactory.

Construction - Related ltems:

€' 6. Minimum top of dam elevation needs to be at El. 102 along it's entire length. Filland grade all

flet,f-J){}t'fi low spots in the top of dam as required to achieve minimum top of dam elevation. Once
completed, check top of dam elevations at25 ft.. intervals.

7 ' Clean the deep pool forebay area of accumulated sediments. This is at the outfall of the 54-inch
storm drain pipe (Structure # 30). The primary storm drain outfall pipe shall not be obstructed by
sediments.

8. Clean the 54-inch storm drain pipe, between Structures # 29 and # 30, of any accumulated
sediment.

9. Install the "enhanced outlet protection" at Outfall No. I as required per the special stormwater
criteria. This consists of the riprap outlet protection pad and the gabion basket device as required
at the outfall end of the 24-inch banel through the dam (ie. structure # 160).

10. Once all upslope areas are stabilized, convert the basin to final BMP mode in accordance with the
approved plan. This would include removing the dewatering tube and sealing the 4-inch orifice
(El. 94.5) and ensuring the 3-inch orifices at normal pool El. 92.2 and El. 93 are functional.

I I . Clean the riser structure (Structure # 159) of all accumulated sediment, debris and obstructions.

Once this work is satisfactorily completed, contact our office appropriately for re-inspection. Once
the record (asbuilt) drawings are corrected, submit one additional blue/black line copy and one
reproducible set. Please contact me at757-253-6639 if you have any further commeryS or questions.

4//\.ulva\/

Director
Envi tal Division

SJT/sjt

cc: Bill Richards, Curtis Contracting (via email)

Asbuilts/Reviews/Final.SP4 l 05.pc204



DnmToPMENT MeNecEMENT

'o.

tt

A.\
101-A Mouxn Blv Roeo, P.O. Box 8784, VfiLlI,lrvrssunc, VrRcrNn 23187-8784

(757) 253'6(r7L

f, hft,lnoNMEI.[Ar DNrsloN

057)253-('70
LnvDivPjama'city.va. us

E-MAIL: devman@james-city.va.us

Frx: (757\ 253-6822

Ixrecrmo Pnr M,ur,lcr,rc.rr

057\259-4116

oq .wq^lD'
4nnilet'

Pmnrnc

v57\ 253-6685

Couun ENcrr,rsER

057)2534678

Re:

planning@jms.city.vau

August 14,2007

Ms. Janet Rogel
Timmons Group
1001 Boulders Parkway
Suite 300
Richmond. VA 23225

Third High School (Warhill HS)
County Plan No. SP-41-05
County BMP ID Code: PC 204

Dear Ms. Rogel:

The Environmental Division has reviewed record drawing and construction certification
information as submitted to our office on August 9,2007 for the BMP at the above referenced project.
The BMP for this project is a County type B-3 pond/wetland system BMP situated at the south end of the
high schoolcomplex. The BMP seryes a drainage area of about 37 acres and treats 98 percent of
impervious cover associated with the school building and parking areas.

Based on our review of the project and observations made at several recent (weekly) field
inspections, the following items must be addressed prior to closing out the project:

Record Drawing:

It appears that top of dam is low at select points in the middle portion of the embankment. As
design high water is at El. 100.02 (10O-year storm) and there is no emergency spillway, freeboard
from high water to top of dam is required to be 2 feet. This would result in a minimum top of dam
elevation required atEl.102. There are multiple spot elevations which show top of dam less than
this elevation. One is about % foot low.

The asbuilt drawing needs to reflect the outlet invert elevation of the Z4-inch barrel through the
dam (Structure # 160).

The asbuilt drawing needs to reflect the invert elevation of the primary 54-inch storm drain inflow
pipe into the BMP (Structure # 30) and additional asbuilt data to at least one structure back
(Structure # 29). Show asbuilt information for the last segment of pipe between Structure # 29 and
# 30 including size, slope and invert elevations.

Confirm if wetland plantings were placed in the general arrangement and positions as called for on
the approved plan. This may require coordination with the contractor and/or landscaper.

2.

3.

4.



C o nstru ctio n C e rtific atio n :

5. The construction certification dated August B,2oo7 is satisfactory.

Construction - Related ltems:

6. Minimum top of dam elevation needs to be at El. 102 along it's entire length. Fill and grade all
low spots in the top of dam as required to achieve minimum top of dam elevation. Once
completed, check top of dam elevations at 25 ft. intervals.

7 . Clean the deep pool forebay area of accumulated sediments. This is at the outfall of the 54-inch
storm drain pipe (Structure # 30). The primary storm drain outfall pipe shall not be obstructed by
sediments.

8. Clean the 54-inch storm drain pipe, between Structures # 29 and # 30, of any accumulated
sediment.

9' Install the "enhanced outlet protection" at Outfall No. I as required per the special stormwater
criteria. This consists of the riprap outlet protection pad and the gabion basket device as required
at the outfallend of the 24-inch barrelthrough the dam (ie. Structure # 160).

10. Once all upslope areas are stabilized, convert the basin to final BMP mode in accordance with the
approved plan. This would include removing the dewatering tube and sealing the 4-inch orifice
(El. 94.5) and ensuring the 3-inch orifices at normal pool El. 92.2 and El. 93 are functional.

I I ' Clean the riser structure (Structure # 1 59) of all accumulated sediment, debris and obstructions.

Once this work is satisfactorily completed, contact our office appropriately for re-inspection.
the record (asbuilt) drawings are corrected, submit one additional blue/black line copy and one
reproducible set. Please contact me at757-253-6639 if you have any further commegts or questions.

Once

,J, 44j^41jv\\//
tr J. Th

Director
Envi ronme-ntal Di vis i on

SJT/sjt

cc: Bill Richards, Curtis Contracting (via email)

Asbuilts/Reviews/Final.SP4 I 05.pc204
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