
James 
City 

County 
VIR1:31NIA 

Jamestown 
1607 

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- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMPNUMBER: YC021 

DATE VERIFIED: January 16, 2013 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 13,2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: YC021 

PIN: 2410100008 

Subdivision, Tract, Business or Owner 
Name (if known): 

Property Description: 

Site Address: 
Box 23 

Agreements: (in me as of scan date) N Book or Doc#: 

Comments 

Dodson, John E 

Automobile Dealership 

7101 Richmond Road 

Drawer: 9 

Page: 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 
Project Name: 
Stormwater Management Facility: L!N'EYJ we7 (Jof\J· 

o 1 on ~~ 
ate: 

Phase: 
0 
0 

0 NO 
~ 

~ 
0 
0 

Information Received. 
Administrative Check. 
0 Record Drawing 
0 Construction Certification 
g / RD/CC Standard Forms 
~~ lnsp/MaintAgreement 
13" BMP Maintenance Plan 
0 Other: Svf·-?./-17 

Date: 
Date: 
(Required a~ Feb.) st 2001 Only) 
Info: Lm -IF ooaoo 9& 77, 
Location: sb ee~ ~ I 

Stapdard E&SC Note on Approved Plan Requiring RD/CC or County COllllJlent · plan review fi~. j _; 

19'Yes ONo Location: ~# !?lh . 11/ofr#-7 J. eeT _s- 'if" 
Assign County BMP ID Code Code: 
Log into Division's "As-Built" Tracking Log 
Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.) 
Preliminary Log into BMP Database (BMP ID #,Site Plan#, GPIN, Project Name) 
Active Project File Review (correspondence, H&H, etc.). 
Initial As-Built File setup (label, copy hydraulics, BMP information, etc.). 
Inspector Check of RD/CC. 
Pre-Inspection Drawing Review- Approved Plan (Quick look prior to field inspection). 
Final Inspection (FI) Performed Date: 
Record Drawing (RD) Review Date: 
Construction Certification (CC) Review Date: 
Actions: 
0 / No comments. 
~ Comments. Letter Forwarded. 

0 Record Drawing (RD) 
0 C~ction Certification (CC) 
OO>nstruction-Related (CR) 
0 Site Issues (SI) 
0 Other: 

Date: 

FV r~~~< e l#~~oe 
1'\l'·5J" Yl"/ hoot! 

~
cond Submission: 

0 Third Submission: 
liY" / Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release. 

WNotify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal. 
Check/Clean active file of any remaining material and finish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 

g / Copy Final Inspection Report into County BMP Inspection Program file. 
~ Digital Photographs obtained. 
0 Add to JCC Hydrology & Hy 

Date: 
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James Clty County~ Virgin!• 
EnvJronrnental Division 

NU.::J75 P.C: 

Stormwater Manaaement I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In aacordance with the requirements Djtlte Cluzsapelllte BaJI Presel"W4tio" Orr:li1ftznce~ Ch11pter 
2J, Stctlon 2J .. 10(4), BMP~s lhflll be designed a.ni corr!tructed in tlCCI)I'daftce with the numurzl entitled 
Jame!l Ctl)r CoUH'J' Guidttlilf" /ttl' D~stgn end C11nstrumon ()/ Sttttm 11/Qter-MAn.agem~t BM1'1s. 
Ei'IJ.r'ion tUJd $11dlm~nt controlpoliC)' 11nd Qpprot~ed pltms gllflttllly reruue thflt at tile completir~n t~fths 
JlfO}ICI tlntl pridr to releue of $uref)l. 1112 ~(u .. bllt '' plrm P~"~~JiifP'ild by 11 regbtere;/ hofel!ltDII•I 
Engbt1er or Cert1'jit:d Land SNNeyor must be provided for tile dratnagt qsremfor the project, 
ht.~:ludillgany/J~st Mfllfdllllrettt haatke (BMP) facUlties. In addl1lrm, ,,,. BMP ft~.cllltl's lnwMng 
the ctJnstructltln D/tl"ll ln~pourrtllng structurt ,,. dun ~fla11liment, cettl,llcatlon Is rliUirfltl by • 
ProfessioNal E.,gmee,. who ht1s lnsp~ted tht~ structure dunng us COIIItructtM. CNI'I'IIflljJ thel'e ,,.. 
tWfl' 30 Wtlter qr~ali.ty type BMP'l 11r:"pt~d 6y th1 CfJunty. ) 

l'roje~t Namto 
S'ltu~,;turc:/BMP Name: 
P.rojeet Lotati!)Tl: 
BMP Lor;aticn: 
County :Pl= No.: 

Projoct'I'~pc: I:J:R.caid.entlal c:::J.Bu1ineu TtXMap/PareelNo.: {21-/ J (/- 8) 
!I"Commercial 0 Oifice :SMP Ttl Cot!= {if known): Y.G ~ 2 I = 
0 In:stitutional CJ Indllsttial Zonmg Diatri~t:: Ac,..: A& *-.AI" 
0 Publtg Ll Roadway Land Usc: A.ilel~t>gJ; k k/-y-.s 4£& \ 
CJ Other Site Ana (sfoncr~N): 21.!1, 7a <tf- s-, ~· 6S ·~~.) 

Brief'Desertption n! Stormwtter Managem.enti:BMP ra~ility: U,t. ~ .B/1? W,t' ·,.t/ 
r'/SII,;- r ~. &>i&.£ ~ .&~,.'5, li'Nr_. h.V ..,..,...,4...,( .r'"'1f?<tlr 

I 7 21 

Neares! Villible L8'1ldlnllk to SWMISM'P Facility: M'//,·.,.ns &.....,-: .o .. ;r;L ~ ..1).1!~/~.Jt":;;:; •4 

Neuest V~rti(ltll Ground Conttol ( ifknoM~ ).!_L_ 
0 JCC Geodetic Ground Con~rgl I!JUSOS 0 Tempora:ry C ArbitrAry 0 Other 
Station Number or Na!l.le: 
Otnrm or Reference Elevation: 

C=trol Description:-:-~-~ ....... -------------------Control Location frcm S\l.bj11;t fac:ility: __________________ _ 

Pa&c I cf 15 
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DEC.10.2004 3=44PM POTTS MINTER N0.376 P.3 

Sedlnn l • Stol"mw:aur M:u'l.nnment J BMP F.g.cility Copstruction InCgrmaliom 

PrsCo.llstfllQticn Meetins Eeld for Con:; truction of' SWM!l3MP Fa~llhy~ Cl Yes L:l :No sr'Unlcn.own 
Approx. CnnstTUction S~att Date for SWMJBMP Fll.Cility: _.l!!r;,!L:.;.!'!z.::.!a~c=-=o=--------~~:----
Iia~iiity Mcnitcrcci by County Repre~entative during Construetiol'l: 0 Yes 0 No il'tln.lr;nOWt& 
Naltle ofSi~e Work Contractor Whc CQn5tN.;.tcd J:!Acility: ..:r; H. /?~,.,. Z..Jc.-, 
N11mc ofPiofe5SionJl Firm Who Routinely Monitored Canitnl~tlcm ~E:.::C:..:S:::..... __________ _ 
Date ofCorn~letion for S'WMISMP Facility: ~-""'::;:.'I,-~8~1.~ZP~0~0~~-----------
0atc cfll.ec:Qrd .Drll.wing/Comtructim\ Certifi~;ation Submittot.J: ----~--------~-

( Nott: R•co,.tllJm'WtHg llttd Crmstructioll Certljlctltion$ are requir1d w!tMn thirty (30) d~ys ojtbe 
ttm•pletion D/ Stormwater Management llndlor BMP facility consii'UCtfoJt,. Recotd DriiWI/tgs and 
CtJnrtructlon C~ttiJir:ations mu$t be ri'J!WWid tmd tqJproved by tlte J11mes City Ct~U"&)' Envtrtm.mtlitlll 
Dlvts~an prior to ftnal tnspecttoh, tlcc~ptance and bottd or suret)J rtliiU£) 

Steti2n 3- Owner I Pedrmer I Contl-attor Inform1UQ~ll 

Owhor/Developcr: 
' 

D~isrl Professional: 

BMP Con.tra~:tot: 

( Nore.· Profostional Errgi,e~:r o1· C«rrijled Z.nmi Swrv~or relplJmibl•f" rhe dl&fgn and 
pr!paratian af plaru (111t18peeijfctlrio1l1 fbrthe Stomwarsr Martagflflle~Jt 111),{11 foetltlJi.) 

Finn Name: ArK ,._.-vzt:. I A.ft',c:;./.;1' Z::..
1 

,de.. 
Mailinr Addttsa; A 5" ZJ:-1 c-...,-,.~ -.t; g; i'v.,g...,(, 

/P,·d,,•u .... ,«. VA Z:1 l- 3 C. 
:Susmeu Phone: 9rl 8 ~ 
Pall· ">~ 7ot#--s-- 7 rr 7/ 
Rt.spon~ible Plan Prepaa:r: ---''/.!.....!:l#1.~<~£.t?Z:za.fiL..x..,.,;:;.;.;~-..... ::;.A;..::'tS=--------
Ti!le~ /'l'"r;(u .... ~ ,/"4-,;p....~J-er ' 
PlanNamet p,',LL.'.t<~l~ur~ ~"d,& 
Finn'11Proj=ctNo. 99P Z.- Z.. j' 
P12n Oite: Al.o ..... / tt 1 ,/(/ f 1 
SbMI No.'s Applicable w SWM/BMl=' Facilit)': __3_1:-:i: I s-1 __ 1 __ 

(Note: Stre W"l'k Contr12~r dirtclly rupo'lltiblefor constru~tion of tAt~ Stormwgter 
Managf11117tt I BMP faellitji.) 

Name: ..7: AI ,NJ,.,..;A ·#tJ. T"'t.. 
Mailing Address: r1~ 

i' --.a(.. y,;~~ 

Bl.llineii llhone: /It' - Z. "? S""- / t. "?0 
Fax: 8q'9 .. z 7 s-- o:r :t I 
ConmetPerson: ,4N(}V 71,;v"";} 
Site Forem.a.JI/Supervia;r; ..J./4..1~""~"~/'f,~~t":~fi;!.;\v'!..,...--~~~~------­
Speclalty Sub.:ontraetor' & P1.1ifcl•~ (fot EMP Cl!l~e!ion Ool:y): ------
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lf!IUU'i/\IU'i 

O!ltJ~a l'tc£caioftlls1 ( Mw: A Rq/Jicnd Prcf&Utt:J•td ~ t!1l' Or1{fu:tl Wd ~r II ntprnti'I/Jir fdt­
P~t'Jfl r;ft~ ~~ ~ ,.lll,limt~~ 1'f!Jif'I'Cd ron~~ b~'BIIIll p'to, /i'r till 
rlrrn~ ~flr r!eprqjct tntll/dinr rDIJI S~ /tlmt~IIBMP F1d/rrl1r, 
A~~~ pwfalfortlll .&'lpor 1J ,~rW.pt.l 1-.dllllt MO!f&.,. tllfd 
c~"'""ll ,fAJrYif'NIIJI!l" Ntnttfldmrrrfl Jl,tl1 :f;lr:tlbiR ritr/nlltr Cf)lt:*&li. J 

:SCMrd.PnwJpgn G!•me:tion Ctrtfflqtlou ~te"HGvcmtnVBMP Ea,mtttc 
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POTT5 MINTER N0.376 P.4 

StcUon 4 ~ Professional Cetmlcfttions; 

( NQte; A Regis~e1•s:r:l fraftuicmal Engir,lltll' or Certfied Land Sul'lleyor l:ruponiiblefor 
prepa1·atfr>11 of n l<ecord Dr~Jwini, :sometime$ rrfured ro as an A!·Built plan, for th• 
drainnge~stemfol' tl:eproje'l t'1afkding any Stormwat/11' Managt~mtfttiBMP FQelllti!$. 
A Register-ed Profu.rlon.af E11gi11eer ~ 1'esp0111tble[or the t11spectio1'1, monitoring t:znd 
tlfrt(ficartan ofSrrmnwatw Man.«gement !liMP faciliti&s d111'lhl it.r c:oiUti'IICtion.) 

ifcQl'd pnwlng a11d Constructiqn Cfl"lffieatloru forJtprmwnter Mnuewent I BMl FacUlties 

RecerdJ)pwlngCttflftSttloll 

FimlNin'le; ~~/f,'HA,.. -tll<i( ,h<I('J<:r~ .. ~ 
Ma.Utns Address: 3CZ.~J ou.rt-A'"""":u... ~.L 

&;;&fMifi, j(.f Z 3 2.- Bs-

· · I hereby certi£)' to the best ot'my knowledsc: 
a1:1d ltellc:lfthat this record d:awiq represents the actulll 
ccndleiOA of the Stormwa!Cl" Mll\ageme.nt I BMP 
facili~Y, The facility IJlJ>tan Ill ~;;oll.fgrm with !he 
provlJions ct the approved desisn plan, specifle!11an5 
111d !totmwa~r llliiDAiemCDtplan, cu.ept as apo.;!fi;ally 
Mted, 

ConJttuEtipn Cart!ficatlQD 

Finn Name: ___________ _ 

Mailins; Add.a::ss: ----------

Business Phone;-----------
FL~--------------------------
Name: _____________ _ 
Tine: _____________________ _ 

Sip.ature: ______ ...,..... .......... --~-

Da~--------------------------

I her:oby certify to the bc•t of my bowl1cige 
and bclid mat tbil S1ennwate1 Mma:ement/B:MP 
f'aeil1ty wu monitored atld OOilllttuc:ttd in 
acco~~a1;3ee wirh the proviSiOI'll of the •pJ'tOVed 
design plan, ;pecificatiacs e.nd &to:rmwator 
miU'Iagemcnt plan, except a~ •pecifl;ally 
noted. 

~,t... .' E c S J .t.. ~ "vu·$- "-' 

~4. ~11 j) ~ t::.tJIT'1;:'4~A-, 4/ 
eliM· f. T~ r,o,/d' ,..~_.vr 
rNJ.J~ ~ ~ vA-1 

6n~r;.~«,~ ,-i.... ~,.,:~ .,/ 
~"·/J·u..$·r.K~s 6:,.;...4--i'~. 

f;\ 
_____ ,_\-"""--·'""'-)-1 --( Se&l) 

Viifi~illill Rcgi•tercd 
PrcftsaioDJl linsin•ar 

Paae l af 16 
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ENGINEJ!RL.'lO CONSUL.TTNG SERVICES, LTD. 
~~:.~;ttlc;~t'ilh::.rJ • C.r..--:.:.•tr~l·~k-'1 t/'liltE:rlal:\ • 'rxw~r:xo}::t:,e!l.t~1l 

M.-. Thomas J. Cnc--k. 'P.F. .. 
Potts. Minter and Associates. P .C. 
3520 S. Courthouse Road, Suite B 
Richmond, VA 23236 

Dear Mr. Cook: 

ConsttuO!lon Certification 
Williamsburg Dodge BMP Facility 
Willii!IID.'Sbl:irg, Vugi.nj<t 

Project No. 07:7340 

Engineering CollS'plti:ag Services, Ltd. (ECS, Ltd.) is pleasoij to t'toVidc you with the results 
of our assessment regarding COllStrUCd.on. ccttific.:tion. :for the earth dam at the referenced 
property. Based on results of' the compaction decsity tests cand.ucted. by ECS, Ltd in July 
2000. o~ review of a ~te drawing received it'om Potts, M"mter aud Associates, P .C. showing 
the orlg[nal. cross sectioa. desip of the struotu~ and our site inspection on Decc:mber 23. 
2004, the dam appears to have bccm constnJcted in accordance with .the orlg;nal project 
soecific:ati.......... Tha sl'te .......... -= ... n f., .. u,...,.ed ........... ~.. ... _........_ .... ,~~ Jl- :-tn1 ..... -·--:!:" U4..Uo ,_ .1. U.Wjo'~'-' ..... w..-.. LI.I.~L I.UI;' 4,:.1.LU~L ~U_r- Uu.&&,, 1.1.1...-1;: ;fL.l.LII,,I.U,&IIl:1 

abutment contacts, and outlet :;trocilJrc or the dam appeared to be strudmally stable wi1h no 
signs of erosion_ con;osion. craclc. s:~emcnts Ol' bulges. A signed Con.structioo. Ccttifi.catioo 
Form is enclosed. 

Further, b&.$Cd on our discussion,. n=view of a modification dra'Wlng prepared by AES, and the 
above site inspe~t:i~ pJeaso note tb.e followillg reprdins ~tiona! current conditiQns of 
dam: 

The elevation ofthe top of the dam has been red'1lced by approximately tvt:o feet. The 
entire sum.ce of the upstream slope and Veietative cover of part of the :surface of the 
dowtJStreatn slope ha.s been scarified Mth heavy ~quipmcnt 'Th.e thickness of the 
scarified. layer on the~ slope is not known. We recomm.cc.d that the slopes be 
eompacted and tested as appropriate. 

lOS lngra.m Road, Unit 1 • W'tllia:msbuti• Virginia 23188 • (7S7) 229-6617 • Fux t/57) 229-9978 
Oilio!:~: I<iduru:ln~ VA • Cbel,.a~c, VA • Wahingf~;~~. ]),C. • W'i.lrl.")msbu~J:, VA • li.Oi1!ll'lllto, VAt ~~el1ekstlllll• VA • Danvl!h=, VA., WlJJ:IJ4;3tej\ V/1. 

.hb<liLI~ll. MD • Baltim;xe. MD •l·'n:d=iat. MD • Rcr;mrch T~i..~ll Plll'k. NC • Wilminp. NC • Charlnt~:e, NC: • Gm=Ml)(Jrf,l, NC • Greenville, SC • AJI:\l'lt'J, GA 
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.... , • ..,., •v"-,. .a..u.u .Lvt•lll &i~ 

Conslntc:tion. C~n 
Willlmnlburg Dad~ BMP Facility 
Proje.ct No. 01;73-f.O 

~Numerous trees with trunks LIP to 1 .inch· with potentially deep roots were found 
· j 4 ;/J tbroughout the downstream slope of tbe dam and adjacent area. All of these trees 

v 1 (I shOllld be rem.oved fTom the embaDla:c.ent and. adjacxm.t areas exr.cndmg to at least 2.5 P 0 1 ~I bf I.~ { e,. feet beyond l:b.e cmbankrneut toe md abutment contacts. The root systems should be 

oe~"·" f'J1' !? extracted. and the excavated volume should be replacecl and. compacted with material 
1\ 11 ~7 . . .~~e:ll~f ~to the sutl'O'Wlding area. 'In addition. all sccdl.ir:Jg$, vine cover, and brush 
.,;fl t ,.~ t ,. · , should 'be removed at the firs1 opporrunit,y to allow for ftl1.urc inspection and 

(fll.t' ~tl maintenance. . · 
1 ·11l~V, t 
vJ' JVlltf ~At least two 1-f'oot diameter bw.mm were foa <m the downstream slope..· ,Jh t BUtTOwing anitnals, if foutid on the slope, should 'be removed ftom the area, and all 

.. 

burrows on the slope .shOuld be baokfilled anti compacted. 

Grass l$ r;urrently not found on tho slopes of the dam and oth~ areu of~ BMl' 
facility. Gtass sbould be established and mainbrlned. at least 6 inches in height at all 
times on slopes of the dam.. 

The B:MP facility should be impect£d at least once eWJrY year and maintcnaru.e 
procedu:e should be performed cux:ordingly. 

We appreciate the opportunity to provide you these services. If there ~c qacstioos regarding 
this repclrt, cr a need for 1.\srtb.er information., please contact us at 757-229-6677 . 

RespectfUlly @Ubmi~, 

ENGINEERING CONSULTING SERVICES, LTD. 

Enclosures: 

P • .E. 
ccr 

Constrllctio.u Certification Form 

~JJ 
Michael J. Oalli. P .E. 
Principal 

/ 
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1'1/'JJJt.L.,. C:(. <:J::Jll4l"lll: ~·3RM1! POTTS t1HHER .,..ilf ~VI 64\IV"t ,L,I.I.U U 1 IIIIIW l. L 

a 

,. ~=;;;·;;;J-· 

~ 
~l 

S.NGIN'~Q_gQ_JI:TSULTTNG SERVICSS, LTD. 
·'J~~(>ttl(~!:mi.r;.d ~ C.r.;:~•u,l~~:k-.1 tl!lm;;:-iah Q 'f:rw\F)3:~>:;Bll.till 

I:= ' .~. "•'• ,, ........ ij!ill 
111:---···-···-·--l 

Mr. Thomas. l Ct>ok. :l?.F. .. 
Potts. Minter and Assoeia.tes, P.C. 
3.520 S. Courthouse Road~ Suite B 
Richmond, VA 23236 

Dear :Mr. Cook: 

Cot\Stnlct:ion Cemtioation 
W\lliamsburg Dodge :SMP Facility 
Willimmburg, Vuginia 

N0.558 p. 2 llQ uuu uu~ 

Project No. 07:7340 

Engineer:i:ag Consplting Services, Ltd. (E.CS, Ltd.) is ;plea.sOd to -provide you with the results 
of out assessment regarding construction certification !o: d\e earth dam at the ref'«enced 
property. Bas:ed on results of the compaction d=sity tests conducted by ECS, Ltd. in July 
2000t o~ review of a ~te clr.!wing received fhnn Poi.U, Minter and Associates, P .C. $hOw:ing 
the original cross sectioo. desip of the structu~ and our site inspection on :Oeccmbcr 23. 
2004, the dam appears to have been constnJcted in accordance v.itb. .the original project 
<C~n....;f;,..l!l•-i,..,.,.,.. The .,.: .... ~ ... ..-~~' .... : ... ., l ... u .... ,..,.,;~ ~1. .. ~ .~.. ...... _. .......... , ... __ .. .:lift- :_.", •• .. ._ ......... ... 
"'.I:"~ ... U~. .. "'.I.Lw I.LW}'~""W.'-''~ ·~u,J\A.i. ..... Ll.lj:I.L .... , ... II,>LLU141.~ i!o~Up~:!o UI:II.Lioo, W.~~o;; :fl.l.L.I'-'LU~""~ 

abutment contacts, and outlet ~nucturc of the dam appeared to be structurally stable with no 
sigws of erosion$ coxrosion. craok. settlements Ol' bulges. A sig11ed Construction Certification 
Fotm is enolosed. 

Further, based on our discussion. tevicw of a modification dra:w:ing prepared by AES, md the 
above site inspootion. pleaso note the fallowing rq;ardi:n.c additional current conditiQns of 
dam: 

1. 'The elevation of the top of the dam has been reduced by approximately tv(o feet. The 
entire sutfil.ce of the 'l.lpstrcam slope and vex:etmve cow:r of part of the sur.face of the 
downstr~ slope has been scarified 'M.th heavy c:quipmcnt. 'The thickness of tbe 
scarified. layer on the ups~am slope is not known. We recomm~ that the slopes be 
gompacted. and testecl as appropriate. 

lOS lngt·am Road. Unir. 1 • Williawsburi, Virginia 23188 • (7S7) 22.9-6677 • Fu7. tl57) 229-9978 
0~: rudlrrwn!.l, VA • C~e~o.~~, VA • W~shin&!o~, p,C. • Willi.il!uobuQ:, \lA • H.OII!li'JIIt, VA • ~~erleksll\11'1 1 VA • DilnvliJe, VA~ Wl.,;:!Je~tl!ll VI\ 

.(\b~l'l~l. MD • Baltimore. MD • l·'n:d.,rlet. MD • Rcoml'l:h Td,."'ll.Slil Flltk. NC • Wilmin!li'Jn. NC • Clwltorte, Nr. • Gm~Ml)(ll'l,l, NC • OfttllVlllc, SC •1\JL'\I'!tl, GA 
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12f'IlEC. 27. 20041'10: 53AM.V POTTS MINTER t '"UI looV\/'2 .LU\1 l.i o ioll l'dA ' H0.558 P.3 ~OU3/UU4 

Con.!trur:tion Certifi.c:atlan 
Williamtbwrg Dodge BMI!' Facility 
Project No. 01i73.f.O 

2, Numerous trees 'With trunks LIP to 1 inch· wifh poteatially deep roots were found 
throughout the d.ownsta:eam slope of the dam and adjacent area. All of these trees 
sh®ld be remo'Ved fi"om the embaDkm.ent md ad.jaco:nt areas cx.rcuding to at leut 2~ 
feet beyond the cmbankmeut toe and abutmca.t contacts. The root systems should be 
extracted. and the excavated voll.lXJle should be :replaced and compacted with ma:terial 
slmiltt to the &utroUJ:lding area. 'fn additicn. all seedlings~ vine cover, and bi'USh 
should 'be removed. at the first Ofll'01'I,Unity to allow for future inspection and 
maintenance. 

!. At least two 1-foot diameter 1:1\u.rom were fouml on the downstream slope.· 
Burrowing animals. if fo11Dd an the slope. shauld 'be removed from the area. and all 
burrows on the s1crpe shOuld be baddiDed and compacted. 

4. Ora$$ U: r;uneu.tly AOt f'ol.llld on the slopes of the dam and other ~ of the BM-P 
facility. Grass should be established and maintained at least 6 inches in bcisht at all 
times on slopes of the dam. 

5. The BMP facility . should be iD.Spected at least once every year and maintcn~ 
procedure sho\lld be perfonnoa aocordingly. 

We appreciate the opportunity to provide you these services. If there ~c qucstioos regarding 
thls repcrt, or a need for tbrtb.er information, pt.oe contact us at 757-229-6677 . 

R.espe:cffillly aubuli~, 

ENGINEERING CONSULTING SERVICES~ LTD. 

Enclosures: 

~~ 
Mieh~ol J. Oalli. P .E. 
Principal 

/ ,· 
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DEC. 10. 2004 3: 43Pt·1 POTTS MINTER 

Potts, Minter •nd A.fsociates, P.C. 
3520 Courthouse Roaq 
Rlt:hmom:t, VIrginia 23236 
PhOM #: 804-745-2876 
Fax #: 804-745-9571 

757-259-4032 

Re: Williamsburg Dodge -BMP Certification 

Total pages, including cover: 7 

NO. ::f(b t-'.1 

FAX COVER SHEET 

Derember 10, 2004 

. ·.:-.. ~~!!:~·::::::::.:~~:::.:::~:.:·~ ::.·~:·:·:·::·.:.::::·::: .. ::~:::.:::~: .... ·.::»::: .... : .. :·:::·.: .. :·.:::· ... :·: .. ::::::·:·.:·. ·: ... :::· .. : : .·::" .. : .. :.::. ' " .. :: ... ·-·:: :.:·: .. ::~::: : ·::· ·::·:::::::::·:::::::.:·::::.:·::··.::::~:· :·::~:.·:::::::·~::::·~::·::.: :::.::::·:: :: ·: ·::::: .. :·: ::.:: ::::::~:::::::: :::::::: .:::.::::.:.:::~:.::·: .: :::.: :···::::·:. :·:: . : 
....... Atta~~~~..i.~ .. m~. -~~~r.~ .... !?.r:~l~.s!9.5?.D~r~.l?!!en .. 9~!.1.if1.9.~.~,.~~ .. .f!?..rm .. J~r .~l.li_~m.~b.urQ .. P~.~Q.~ o.n ................... . 

. R:ichr.ryC)nc;l'3~.9.9· .~1.~9, •. ~~~-~~~.~ .. .!.~ .. ~ .. f!.~.!.~ .... r~p~r:t ... ~Y., F9§ .. Lt_d ~~Jfy!~Q .t.h..e..~.W!.~ .. ~~!"!' .. '?C?.fl:l.P..~.~tjpr,~ .......... __ ..... , .. 

Please. review "this 'lnformatro·n····a·na· .. ref me''f<n.ow 'if~ Is' 's'l:ifii'cia'nfto"reiease "ttle owner's 'b6nd· countY .... ·- ..... . 
. J# b~i~!h~ .. §.b)ba·~~M:E::::·¢;~~·~:~:~ri.ry~36~·:·~M.P·I~ .. :~ri:~~-~·.:m:~~.!~~-~~.?.n~.~~.:·.~.§~.!iii.TI?:~:~~-~-::r.~:~~::~::.::· .. :·:::·: .. ·:::·: ... :.~·: :·: :·:::·.: .: .... . 
. ... rr~m. aQ .. ~~J!l~m .. ~.~.Y.~!.~Pm.f:',m .. ~~~- .th~ .. g~~ .. ~.~ .... 9.9..'!!.!?..~.~-~.9 .. !~ .. .P.~L.l~!?. ... ~.~~.l.!I!:' ... !!I.E.~.~j~-~~~I~.Q1 ................................ ,.. ........... ,, ...... , ..... , 
.... ...t~~- r~~~~~! .... !?f..~h~.--~~.~~~~ ... ~.~.~~ .... ~9.!}~ ... ~h~.Y.!.~ ... r1~t.Pr~~n.t .. ~.nY..I'~.b.!!l~Y _t~r. . .th.~ .. c.o~~tv.~ ...................................... _ .... _ ... . 

. !t. you ··Ha~~·:·~·6V.g~~~~~~:~~::!~2~!E~:~::~~.~:~~:Iri!2:r.h):~:~:6.:.:~i.~!~~::~.~.n:!:::h~~·i!~!~:Jq::.~!L:J::6~h~: .:~;:~ ..... :·::· .. ::.·.::::··:: .. :::·:.: 

. ·. --···:_:_ ·-~:~=:::~~::::=:::=~-::=:=::::::~:::~:_::==:~::::::::::=:-~::::= :.:::::::?.::--g 

''' '' ' '' '' ''"''"'" '' "'" '" """ '" '"""'""''"''""' '' ''"" "' I I I' '·· • ·· · ·- ·- · -··· o ••• ••••••• ·····" •· • ··•···- r"''""'"''""'- • ··•·••····· •• .,.... .. •••••• "''"' •· ·•••• • ·-· ·--· ...... ··• ···" •••·•••• ' •••• •••••••••••• "•- ·-

Cc: John Dodson, OWner 
',' ""''WI"II"W~'t'.,.,..'!"'''I'I~W'<"'~•IIO'•••• !'t"'"'"' "'""'L '•'0'001"0'0 it' 0'"'"0'11'"'t•1iillit'il0li'Oii'ili<i'0 ii'i.Olili" iiiJI'iii hiiOo.l'!l>oiilliliiiOl lliHL'olli'liUill"iiiiOOOIIIIiii .. IOIIIIIOOIO!Iiil'i' 1111010 .. 111'Lilliil'l'll 'ii'!LPLiiOL loi11Ulftpl,'1"'l01l0PII'IOIIIOLI"ii!l!"ll'ill.lllitiiltl0•1'0!~11"'·1·1"''"'"'011U1iitlloOIIIIO'il"il'tl011'"•'11'11191ii01lllll Ol'Ot<1'11'<0100 I 'l'llit'Ut 'I •1•1• 1 110'1 
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CER]FICATION OF SOURCE OF ]TI.E GENERAL NOTES: 

THE PROPERTY SHOWN ON THIS PLAT STANDING IN THE NAME OF 
JOHN E. DODSON, BEING ALL OF TAX PARCEL (24-1)(1-8), WAS 
CONVEYED TO JOHN E. DODSON FROM OLDE GREENWICH 

1. THE PROPERTY SHOWN HEREON IS TAX PAR 

2. ALL CENTERLINES OF JCSA EASEMENTS ARE. 
UTILITY CORRESPONDING TO THE CONSlRUCl 

COP ORATION, A VIRGINIA CORPORATION, BY DEED DATED OCTOBER 
4, 1997, RECORDED AS INSTRUMENT #970016719, AND FROM 
EVELYN H. ANDERSON, EXECUTOR UNDER THE WILL OF FREDERICK 
A. HOAR, BY DEED DATED NOVEMBER 17, 1997, RECORDED AS 
INSTRUMENT #970018637, BOTH DEEDS BEING OF RECORD IN THE 
CLERK'S OFFICE OF THE CIRCUIT COURT OF THE COUNTY OF 
JAMES CITY. 

3. UTILITY EASEMENTS DENOTED AS "JCSA UTI 
HEREBY DEDICATED FOR THE EXCLUSIVE US 
SERVICE AUTHORITY AND THE PROPERTY 0~ 
SERVICE PROVIDERS DESIRING TO USE THES 
THE EXCEPTION OF PERPENDICULAR UTILITY 
OBTAIN AUTHORIZATION FOR ACCESS AND l 
THE PROPERTY OWNER. ADDITIONALLY, JCS,., 
RESPONSIBLE FOR ANY DAMAGE TO IMPROV 
EASEMENT, FROM ANY CAUSE. 

CENTERLINE OF 20' 
UTILITY EASEMENT 
HEREBY CONVEYED TO 
JCSA 
7,220 S.F.± 
0.166 AC.± 

N06"08'56"E 30.31'(11E) 

S2811'58"W 54.04'{TlE) 

'--....,......:...----NQ6'22'18"E 13.80'(TlE) 

---~ 
S77-..6• --

.;; /'...o,(' ' 57'"w -~ 
IO,c-\\ -.;,:.. 26t.~---

'- \ COLONIAL HERITAGE, L.L.C. 
\\ \\ PHASE 1, SECTION 2 

\ \ COMMON OPEN SPACE #2 
\ \ INSTR. # 03000331, 

\ \ LP #030000329, 
\ \ LP #030023467 

\ \ PARCEL 10 #2320900001 C 
\\ \\ZONED: MU (WITH PROFFERS) 

\ \ 
GRAPHIC SCALE 

60' o· 60' 12o' 

Lj~--~-rL·~J~~-~~~1 
SCALE: 1" = 60' 

NORGE NEIGHBORHOOD, LLC 
LOT 1 

BOUNDARY UNE ADJUSTMENT 
BETWEEN THE PROPERTIES OF 

NORGE NEIGHBORHOOD, LLC AND 
GEORGE C. FORD, JR. & SHARYN L. FORD 

INSTR. #040017945 
INSTR. #040009555 

PARCEL ID #(23-2)(1-50) 
ZONED: MU WITH PROFFERS 

EXISTING 30' JCSA UTil 
D.B.187, PG.758, D.B. : 

20' JCSA UTILITY ---.J,,L__ -1 
EASEMENT I 

I 
I 

I 

---------
N43'34'51 "E 54.03'(TlE) 

S2013'33"E 9.92' 

------

S20'13'33"E 13.93'(TlE) 

N70'03'1 O"E 19.63'(11E) EX IS 
UTILI 
D.8. 
D.8. 

PORTION OF EXISTING 25' 
JCSA SEWER EASEMENT 
HEREBY EXTINGUISHED 
D.B. 214, PG. 266 
7,660 S.F.± 
0.176 AC.± 

---~ 
---~ 

---~ --

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

S7s~~ 
-.!! 6( 

N/F 
C & J, LLC 

INSTR. #970007014 
PARCEL ID #(24-1)(1-10) 

ZONED: 81 

------

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 

PLAT SHOWING 
EASEMENTS TO BE CONV 

JOHN E. DODSC 
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~IC SCALE 

" " " " " " 

LINE DIREC110N 
L1 N8311'12"E 
L2 S4719'06"E 
L3 S1 0"49'38"W 
L4 S15~8'53"W 
L5 S30"38'oo•w 
L6 S3415'03"W 
L7 S24"41'38"W 
L8 S45"43'58"W 

" ' " " " " " " " " " " " " " " " " " " "'- "-~PROPOSED 20' ACCESS 
"'- -...... "- EASEMENT 

" " " -....._ 

" -" --.......... --..--------

LINE TABLE 
LENGTH LINE 
31.06' L9 

51.24' L10 

75.61' L11 

37.42' L12 

27.16' L13 

48.63' L14 

39.08' L15 

20.03' L16 

- ---- -------- ---\ 

DIREC110~ 

S64 "30'12"' 
N79~9'16" 
N2314'27" 
NOY45'44• 
N05"34'o2· 
N10~2'51"1 
N69"46'27" 
S20"56'02" 

---- ----~ r---- --
/ I -----------

--- /LIS/~---,. ~ /L1 

~(\ • ~C~ENaTE~R-U~NE~2iO'~DR~A~IN~~l..GE---.... 
HER CONVEYED TO 
JAMES CITY COUNTY 

NORGE NEIGHBORHOOD, LLC 
LOT 1 

.L· I ... l~) -- -~-------
tjSl_/··· tts -···-........ .. \'· -----

tf // \ \'s:. BOUNDARY LINE ADJUSTMENT 
BETWEEN THE PROPERTIES OF 

NORGE NEIGHBORHOOD, LLC AND 
GEORGE C. FORD, JR. & SHARYN L. FORD 

INSTR. #040017945 
INSTR. #040009555 

PARCEL ID #(23-2)(1-50) 
ZONED: MU WITH PROFFERS 

;) ·'?II : ... / )> 
""~:( I""' . 
~ o 71 I I ~- . " 'f I : EXISTING SWMP _./ ;

1 
· ,.____100 YEAR WJ 

o/ 11
-,...1 ~- JCC BMP #YC021 ~/.:J SURFACE ELE 

~·~ . 
/1 : .·· / ' 

tt 1 . / /~ SETBACK 
~ 1 (. / / / · 25 POND BUFFER 

.. ~ /. _./ ·v 
·~II ::1 I : .··., /" . .;~ 
~ 1 -I. I l / / / _ r/'\.-~ 

l l~, ··."-. ... /··~/:;;\.~PRIVAlE Sl'lt.IP (STORM WATER 
<.7, ~"- -/. ~ MANAGEMENT POND) DRAINAGE, 

I 0 - - - - . .Ill' v MAINTENANCE, AND ACCESS 

1
1 e-L9 -e- \..S EASEMENT HEREBY CONVEYED TC 

'\j\ 
NORGE NEIGHBORHOOD, LLC. 
±37,186 S.F. 
±0.85 AC. 

\ 

~· 

\~ 

---~ 
S77"7B' --.t,o~ <~'..o~ 57"'w -~ 

'\ ~ 267.fii':------
'\ 

'\ COLONIAL HERITAGE, L.L.C. 
'\ PHASE 1, SECTION 2 

'\ COMMON OPEN SPACE #2 
'\ INSTR. # 03000331, 

'\ LP #030000329, 
'\ LP #030023467 

'\ \ PARCEL 10 #2320900001C 
'\ZONED: MU (WITH PROFFERS} 

'\ 
'\ 

'\ 
'\ 

'\ 

I 
I 

I 

------....__ --

--------

----....__ .... 

o· 60' 120' 
'\ 

\ 

""- I --------·~-=.:.••~c:::lll--•1 I 
LE: 1" = so· 

LTING ENGINEERS 
>BURG • RICHMOND 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax(757)220-8994 

\ -....._ I 
'\ " '-.... '-- I 
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PLAT SHOWING 
EASEMENTS TO BE CONVEYED FROM 

JOHN E. DODSON 
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Williamsburg Dodge Site 
SP-124-99 

Stormwater Management Plan 

Hydrology & Hydraulics 
Pond Liner Manufacturers Data 

Geotechnical Report 
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~ l .. 
----------- _,/". 

DATE ____ _ 

BENGTSON, DEBELL & ELKIN, lTD. 
808 Moorefield Park Drive, Suite 220 

RICHMOND, VIRGINIA 23236 
(804) 320-2667 CHECKEDBY'------ OATE./k-Jz-rJ-~ 

SCALE 
~9-f-00 

rtiVI"ft; J'?.,EV!S.e7';.> COI'Yi/'S~ 
·····-· 

A-5-1-
......... illlitiliiiif:; __ ; ... ·· ... ·- "jjj' ........ •·-·-·--•-•-·--· ... ······-··· ·---..... 

.. - ........ . . ··--·-········ ... --- ....... -- ··········-· ......... : ... ------------- -- . -------- --------------- ..... ·-

8-v tJ- __ .4re.4- =- C .. ~--~-
...... ····--·--·········-·························-·-··········· -----------. 

m -. -:/~rvu:r·~--~ = /S"~ c,zs-_ ___ ~.c--~-~-t? fi<..· ·-~--{~~--'1if!-.~ 
__ ___ __-:- ~ry;(l:v.4., _ ~ .. _ 2. __ 'l1- IILC._________ _____ _ -·-·---~~ii_~J..:_ __ 1~_"J• 

........ ...... ;~'Pf. . n (: ;--~.--(J~---f t x_····· ~- '_)·---~ C?::!f -~ ~=~-~--~~·--~~--~'97?···-_· 
~. :=--o~~-cz. 

....• &.t:~'--- -- - (,,.:f 

... . .. -----············--- ----

fio...s-/ -Tc.. cJc... = /'r(._ 6~ <ct'..c. &~ o#-.h·-¢ .Sur~~ 
Ch-'1r/Jv4r"l:$' ftL.S __ fl/\.L £.A41 c,h/J/\1~ f ,8/'?~ _ 

W'l..LA....- en? ~s,.-6 _ 4 § ../:A/ /74 ·£./,.L'._L .s Tc... ,Le. . _ 

~5'~ Dc.t7 
(/L =- &'ffJ(.:?. 2- /"'dr )~) = 25. Z- c& 
q1 , c {AJ)f~~S"' ,',.;/~r.)(Jk1) - J5.~crS 
(~ ~{(.;)(-17){~ ,N.fA~) { Y) - -~t;;5c-f3 

. G;oo -0rX~J)(c,.z )(Y) = C/. I &-/'.5 
ck~ =-- (_.A'J (s-. I) (7) ~ 4o. 2- c:f's 

(2~. 9) 
.... (37.8) 
(sz. 7) 

_{ts:l) .. 
(42.6) 
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Quick TR-55 Ver.5.46 
Executed: 09:03:11 

S/N: 
09-05-2000 

Williamsburg Dodge 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
, C' 

0.800 
0.350 
0.620 

Area 
acres 

1. 80 
8.60 
6.40 

RETURN FREQUENCY = 2 years 
'C' adjustment, k ~· .. r -­
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Tc 

(min) 
Wtd. 
, C' 

------,;T------;r 
21.00 0.501 

Adj. I 
'C' in/hr 

0.501 3.200 

Total 
acres 

16.80 

Peak Q 
(cfs) 

26.94 
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Quick TR-55 Ver.5.46 
Executed: 09:03:11 

S/N: 
09-05-2000 

Williamsburg Dodge 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
I C' 

0.800 
0.350 
0.620 

Area 
acres 

1. 80 
8.60 
6.40 

Tc 
(min) 

Wtd. 
'C' 

21. oo\1" o. 501 

RETURN FREQUENCY = 10 years 
'C' adjustment, k :::r·1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.501 4.400 

Total 
acres 

16.80 

Peak Q 
(cfs) 

37.04 
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Quick TR-55 Ver.5.46 
Executed: 09:03:11 

S/N: 
09-05-2000 

Williamsburg Dodge 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
I C' 

0.800 
0.350 
0.620 

Area 
acres 

1. 80 
8.60 
6.40 

Tc 
(min) 

Wtd. 
I c I 

21.00 0.501 

RETURN FREQUENCY = 25 years 
'C' adjustment, k ;:r-
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.501 5.100 

Total 
acres 

16.80 

Peak Q 
( cfs) 

42.93 
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Quick TR-55 Ver.5.46 
Executed: 09:03:11 

S/N: 
09-05-2000 

Williamsburg Dodge 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
I C' 

0.800 
0.350 
0.620 

Area 
acres 

1. 80 
8.60 
6.40 

Tc 
(min) 

Wtd. 
I c I 

21.00 0.501 

RETURN FREQUENCY = 50 years 
'C' adjustment, k = 1.1 
Adj. 'C' = Wtd.'C' x 1.1 

========================= ======== 
Adj. I 
'C' in/hr 

0.551 5.700 

Total 
acres 

16.80 

Peak Q 
(cfs) 

52.78 
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Quick TR-55 Ver.5.46 
Executed: 09:03:11 

S/N: 
09-05-2000 

Williamsburg Dodge 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
offsite 
onsite 

Runoff 
I C' 

0.800 
0.350 
0.620 

Area 
acres 

1. 80 
8.60 
6.40 

Tc 
(min) 

Wtd. 
I c I 

21.00 0.501 

RETURN FREQUENCY = 100 years 
'C' adjustment, k =~5 
Adj. 'C' = Wtd.'C' x 1.25 

========================= ======== 
Adj. I 
'C' in/hr 

0.626 6.300 

Total 
acres 

16.80 

Peak Q 
(cfs) 

66.29 
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Quick TR-55 Ver.5.46 
Executed: 09:03:11 

S/N: 
09-05-2000 

************************************************************************ 
************************************************************************ 

MODIFIED RATIONAL METHOD 

* 
* 
* 
* 
* 
* 

---- Grand Summary For All Storm Frequencies 

* 
* 
* 
* 
* 
* 

************************************************************************ 
************************************************************************ 

First peak outflow point assumed to occur at inflow recession leg. 

Williamsburg Dodge 

Area = 16.80 acres 
..................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Frequency Adjusted 
(years) 'C' 

2 0.501 
10 0.501. 
50 a.SSl 

1.00 
25 

Duration Intens. Qpeak 
minutes in/hr cfs 

25.25 
34.51. 
40.93 
62.08 
38.72 

Allowable 
cfs 

21.50 
30.20 
38.50 
52.1.0 
34.30 

Tc = 21.00 minutes 
. ...... ·• ....... . . .............. . 

VOLUMES 
Inflow Storage 
(cu. ft.) (cu. ft.) 

36,366 
49,700 
83,494 
89,399 
60,408 

7,341 
8,930 

19,969 
19,064 
12,045 
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. . 
POND-2 Version: 5.21 S/N: Page 1 
EXECUTED: 09-05-2000 14:23:26 Post Dev Return Freq: 2 years 

************************ 
* 
* Williamsburg Dodge 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR2DEV .HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow = 
Storage 

CONDITIONS----
76.40 ft 

0.08 cfs 
12,698 cu-ft 

GIVEN POND DATA 

ELEVATION OUTFLOW 
(ft) (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
(cu-ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

l. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:26 Post Dev 

Page 2 
Return Freq: 2 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR2DEV .HYD 
Outflow Hydrograph: car\OUT2X .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow = 25.25 cfs 
Peak Outflow 20.21 cfs 
Peak Elevation 78.67 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm 

Total Storage in Pond = 

12,698 cu-ft 
18,246 cu-ft 

30,944 cu-ft 

***** 
,.Iff!-

;>:?.-~ '-· ..--

~~~>> Warning, initial pond outflow ~ 1st inflow ordinate. <<<<< 

"1 
j 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:26 

Page 1 
Return Freq: 10 years 

************************ 
* * * Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR10DEV.HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation 
Outflow = 
Storage = 

CONDITIONS----
76.40 ft 

0.08 cfs 
12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
( cu- ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1.0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:26 

Page 2 
Return Freq: 10 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR10DEV.HYD\/"'' 
Outflow Hydrograph: car\OUT10X .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow = 34.51 cfs 
Peak Outflow = 30.15 cfs 
Peak Elevation = 78.86 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage 
Peak Storage From Storm = 

12,698 cu-ft 
20,486 cu-ft 

= 33,184 cu-ft 

***** f: 
w--IV 
// 

...-"' 

outflow > 1st inflow ordinate. <<<<< 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:27 

Page 1 
Return Freq: 25 years 

************************ 
* * 
* Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR25DEV.HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow 
Storage = 

CONDITIONS----
76.40 ft 

0.08 cfs 
12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
( cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
( cu- ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:26 

Page 1 
Return Freq: SO years 

************************ 
* * 
* Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR50DEV.HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL CONDITIONS----
Elevation= 76.40 ft 
Outflow = 0.08 cfs 
Storage 12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
( cu- ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1.0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:26 

Page 2 
Return Freq: 50 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CARSODEV.HYD 
Outflow Hydrograph: car\OUTSOX .HYD 

Starting Pond W.S. Elevation 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow 
Peak Outflow 
Peak Elevation 

= 40.93 cfs 
40.65 cfs 
79.04 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

12,698 cu-ft 
22,756 cu-ft 

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:27 

Page 1 
Return Freq: 100 years 

************************ 
* * Williamsburg Dodge 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\C100D .HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow 
Storage = 

CONDITIONS----
76.40 ft 

0.08 cfs 
12 1 698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
( cu- ft) 

0 
13 

105 
304 
593 

1/017 
1/628 
2/451 
3/502 
4/818 
6/434 
8/364 

10/617 
13/218 
16/194 
19/701 
23/924 
28/958 
34/908 
41,633 
48/958 
56/974 
65/783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 09-05-2000 14:23:27 

Page 2 
Return Freq: 100 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\ClOOD .HYD 
Outflow Hydrograph: car\OUTlOOX .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow 
Peak Outflow 
Peak Elevation 

= 62.08 cfs 
58.10 cfs 
79.29 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond 

12,698 cu-ft 
26,088 cu-ft 

38,785 cu-ft 

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 
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Dl~S/GNEI?: r..rc.... r .E.._;neen, Lands ...... ,.., .... .Ladd Pl ......... 
3520 S. CoUrthouse Road Sttlte 18 .Rlchmond, VL 23236 

/P'hone: (804) 745-2876 Pax: 745-9571 

HYDRAULIC GRADt LINt COMPUTATIONS 
OUTLET JUNCTION LOSS JNLE:t 

STRUCT. WATER Do Qo Lo sro Hr WAT[R ~IH 
NO. SURFACE 
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N0.053 Gl01 
03/03/00 14:16 POTTS MINTER ASSOCIATES 4 7572594032 

TO: 

POITS, lmNIER AND ASSOCL\TES, P.C. RICHA.IW T. M~TEll, L.S. 
WAYNE K. TOY, L.S. 

wru.IAM 1... JliTE1t, SR. ENGINEERS, LAND SURVEYORS 
LA.l\fD PlANNERS 

7s 7-2ft -fd3 "2-
Facsimile Phone Number 

FROM: Potts, Minter & Associates, P.C. 
3520 s. courthouse Road, Suite B 
Richmond, Virginia 23236 

Office Phone Number: {804) 745-2876 
Facsimile Number: (Bo4} 745-9571 

Name 

J-~ ~t- -£M;r~~ /);v_ 
Com ny 3-J-- C7 d 

Date 

Total number of pages~ (including cover sheet) 
Please call 1£ you do-not receive all transmitted 
pages. 

' 

I: 

I 
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l}~;t a-.......A ,..,&:./ ,_.('! f!~~s.A..A) ~ 

Z-} 54 -,"&_,.. ~"?',(.....,. ~ (/) ' 
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03/03/00 14:22 POTTS MINTER ASSOCIATES ~ 7572594032 N0.053 [;120 

Natural Channel 

Uniform Flow: Normal 

Slope (ft/ft): o. 0335 

Velocity (ft/sec): 4.3280 

Depth {ftl: 1.0308 

Depth (in): l2.369S 

Hydraulic Radius: 

Wetted Area (sq ft) : 

Wetted Perimeter (ft): 

Top Width ( ft) : 

Critical 

0.0293 

4.1201 

1. 0565 

12.6780 

0.5084 

6.2846 

l:2.3622 

12.1979 

Flow (cfs) : 27. 2G '4'- 01'~ 

Length ( f t ) : 4 0 . 0 0 

Travel time (sec}: 9.24 

(min) : a .15 

Hit any key to change parameter. 
Return goes to menu: 

YC021_WILLIAMSBURG_DODGE_7101 - 037



03/03/00 14:19 POTTS MINTER ASSOCIATES ~ 7572594032 N0.053 

Quick TR-55 Version: 
/.J;/f~~$4 v!JvC;z 

5.46 S/N: l?age 1 
Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --~ CAR\CAR .MOP 
Hydrograph file: --> CAR\CARl.HYD 

2/ Ml M (,JttJI#. 
~>>> Input Parameters Used to Compute Hydrograph <<<< 

1 years 

-----~----------~·----~~-~-~-----------------------------------------~-~-·-----

Subarea 
Description 

AREA 
{acres) 

CN Tc 
(hrs) 

* Tt 
[hrs) 

~recip. I 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

••-----------w••••-•••-•-•M•••---~----•••-•-•••-••-----------~-••••------------

16.10 69.0 0.30 0.30 2.80 0.57 1.3~ .32 
----~------------------------~---~-------•-------------------------~w••••••-••• 

~ Travel tims from subarea outfall to composite watershed outfall point. 
I ~- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area= 16.10 acres or 0.02516 sq.mi 
Peak discharge = 6 cfs 

>>>> Computer Modifications of Input Parameters <<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.35 0.29 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.30 0.30 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 

~~./{114(. 

~? 

~~ . . tf1 
II 

7c.r..s 

Pl!i!.t z - ;;u. t/ crs 

f~.'ii Z- Z.S',I'J>cf'.S 
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03/03/00 14:19 POTTS MINTER RSSOCIATES ~ 7572594032 N0.053 

Quick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 1 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --~ CAR\CAR .MOP 
Hydrograph file: --~ CAR\CARl.HYD 

>>>> Summary of Subarea Times to Peak <<<< 

Subarea 

Composite Watershed 

Peak Discharge at 
composite Oucfall 

(cfs) 

6 

6 

Time to Peak at 
Composite Outfall 

(hrs) 

12.6 

12.6 

[;107 
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03/03100 14:19 POTTS MINTER RSSOCIRTES ~ 7572594032 N0.053 [;108 

Quick TR-55 version: 5.46 S/N: Page 3 
Return Frequency: l years 

TR-SS TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed~ 03-03-2000 08:39:06 
Watershed file: -~> CAR\Ck~ .MOP 
Hydrograph £i1e: --> CAR\CARl.HYD 

Composite Hydrograph Summary (cfs) 
---~--------~--------------------~-----------~-----------------~------------~--

Subarea 
Description 

ll. D 
hr 

11.3 
hr 

11.6 
hr 

11.9 
hr 

12.0 
hr 

12 .l 
h.r 

12.2 
hr 

12.3 
hr 

12.4 
hr 

------------~---~---------------------------------··---------------------------
a 0 0 0 0 0 0 1 3 

-------~----------------------------~---------~--------------------------------
Total (cfs) 

Subarea 
Description 

0 

12.5 
hr 

0 

12.6 
hr 

0 

12.7 
hr 

0 

12.8 
hr 

0 

l3 .0 
hr 

0 

13.2 
hr 

0 

l3 .4 
hr 

1 

13.6 
hr 

3 

13.8 
hr 

-------------------------------~~----------------------------------------------

Total (cfs) 

Subarea 
Description 

Total (cfs) 

Subarea 
Description 

Total (efs) 

5 

5 

14.0 
hr 

1 

1 

18.0 
hr 

0 

0 

,..- .. ~~' 
6 

6 

14.3 
hr 

1 

1 

19.0 
hr 

0 

0 

6 

14.6 
hr 

1 

l 

20.0 
hr 

D 

0 

5 

5 

15.0 
hr 

1 

1 

22.0 
hr 

0 

0 

3 

3 

15.5 
hr 

1 

1 

26.0 
hr 

0 

0 

2 

2 

16.0 
hr 

1 

l 

2 

2 

16.5 
hr 

1 

l 

1 

1 

17.0 
hr 

a 

0 

1 

1 

17.5 
hr 

0 

0 
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03/03/00 14:19 POTTS MINTER ASSOCI~TES ~ 7572594032 N0.053 

Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 1 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39=06 
W~tershed file: --> CAR\CAF. .MOP 
Hydrograph file: -~~ CAR\CARl.HYD 

Time Flow 1'ime 
(hre) (cfs) (hrs) 

Flow 
(cfs) 

----------------- -----------------
11.0 0 14.$ 1 
11.1 0 14.9 1 
~1. 2 0 15.0 1 

ll. 3 0 15.1 1 
11.4 Q lS.2 l 
11.5 0 15.3 1 
11.6 0 15.4 1 
11.7 0 15.5 1 
11.8 0 15.6 1 
11.9 0 15.7 1 
12.0 a 15.8 1 
12.1 0 15.9 1 
12.2 0 16.0 1 
12.3 1 16.1 1 
12.4 3 16.2 1 
12.5 5 16.3 l 
12.6 

I. ----~ 
16.4 1 ' 6 i I ' 

12.7 :__LJ 16.5 1 
12.8 5 16.6 1 
12.9 4 16.7 1 
13.0 3 16.8 0 
13.1 2 16.9 0 
13.2 2 17.0 0 
13,3 2 17.1 0 
13.4 2 17.2 0 
13.5 2 17.3 0 
13.6 1 17.4 0 
13.7 1 17.5 0 
13.8 1 17.6 0 
13.9 1 17.7 0 
14.0 1 17.8 0 
14.1 1 17.9 0 
14.2 1 19.0 0 
14.3 l 18.1 0 
14.4 1 18.2 0 
14.5 1 18.3 0 

[;109 
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03/03/00 14:20 

14.6 
14.7 

POTTS MINTER ~SSOCI~TES ~ 7572594032 

l 
1 

18.4 
18.5 

a 
0 

~10. 053 Gl10 
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03/03/00 14:20 POTTS MINTER ASSOCIRTES ~ 7572594032 N0.053 

Quick TR-5"5 Version: 5.46 S/N: Page 5 
Return Frequency: 1 years 

TR-55 TABULAR HYDROGRA?g METHOD 
Type !I. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watersh~d file: -~~ CAR\CAR .MOP 
Hydrograph file: --> CAR\CAR1.HYD 

Time Flow Time 
(hrs) (cfsl (hrs) 

Flow 
{cfs) 

---------~------- •w---------------
18.6 0 22.4 0 
18.7 0 22.5 0 
19.8 0 22.6 0 
18.9 0 22.7 0 
19.0 0 22.8 0 
19.1 0 22-9 0 
19.2 0 23.0 0 
19.3 0 23.1 0 
l9.4 0 23.2 0 
19.5 0 23.3 0 
19.6 0 23.4 a 
19.7 0 23.5 0 
19.8 0 23.6 0 
19.9 a 23.7 0 
20.0 0 23.8 0 
20.1 0 23.9 0 
20.2 0 24.0 a 
20.3 0 24.1 0 
20.4 0 24.2 0 
20.5 0 24.3 0 
20.6 0 24.4 0 
20.7 0 24.5 0 
20.8 0 24.6 0 
20.9 0 24.7 0 
21.0 0 24.8 0 
2l.l 0 24.9 0 
21.2 0 25.0 0 
21.3 0 25.1 0 
21.4 0 2S.2 0 
::21.5 0 25.3 0 
21.6 0 25.4 0 
~l.7 0 25.5 0 
21.8 0 25.6 0 
21.9 a 25.7 0 
22.0 0 25.8 0 
22.1 0 25.9 0 
:n.2 0 
2.2.3 0 

[;111 
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03d2l3/00 14:20 POT:S MINTER ASSOCI~TES ~ 7572594032 N0.053 

POND-2 Version: 5.21 S/N: Page 1 
EXECUTED: 03-03-2000 06:41:25 

************************************************ 
* * 
* 
* 
* 
* 
* 

Williamsburg Dodge:lyr-24 hr.storm routing 
* 
'* 
-II 

Inflow Hydrograph~ car\CARl .HYD ? 

Rating Table fil~: car\OUT:!?LOXl. PND A..; 

----INITIAL 
El~vation "' 
Outflow = 
Storage 

CONDITIONS----
76.40 ft 

0.06 cfs 
12,698 cu-ft 

GIVEN POND DAT.il. 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71. so 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
so.so 
81.00 

OUTFLOW 
(cf:sl 

0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 'I 

{ c:u- ft) 

0 
13 

105 
304 
593 

1,017. 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194. 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment ( t) 

* 
* 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
Q.l 
0.6 
1.7 
3.3 
5.7 
9.0 

13.6 
19.5 
26.6 
35.7 
46.5 
59.0 
73.4 
90.0 

109.4 
132.9 
l60.9 
193.9 
231.3 
272.0 
316.5 
365.5 

6.0 min. 

28/t + 0 
(cfs) 

0.0 
O.l 
0.6 
1..7 
3.3 
5.7 
9.0 

13.6 
19.5 
26.8 
35.7 
46.5 
59.0 
73.5 
90.2 

109.6 
l33.2 
172.3 
231.7 
304.3 
364.3 
4ll.l 
462.3 

G112 
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03/03/00 14:20 POTTS M I i'lTER ASSOCIATES ~ 7572594032 N0.053 li13 

POND-~ Version: 5.21 S/N: Page 2 
EXECUTED: 03-03-2000 08:41:25 

Pond File: car\OUTFLOXl.PND 
Inflow Hydrograph: car\CARl .HYD 
Outtlow Hy~rograph: car\OL~ .HYD 

INFLOW HYDROGRA~H ROUTING COMPUTATIONS 

TIME INFLOW 
(min) (cfs) 

660.0 
666.0 
672.0 
678.0 
684.0 
690.0 
696.0 
702.0 
708.0 
7l4.0 
720.0 
726.0 
732 .o 
738.0 
744.0 
750.0 
756.0 
762.0 
768.0 
774.0 
780.0 
786.0 
792.0 
'798.0 
804.0 
810.0 
816.0 
822.0 
828.0 
634.0 
640.0 
846.0 
852.0 
sss.o 
664.0 
970.0 
876.0 
882.0 
888.0 
894.0 
900.0 
906.0 
912.0 
918.0 
924.0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.001 
0.00 
0. 00 
l. 00 
3.00 
5.00 
6.00 
6.00 
5.00 
4..00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1. 00 
1.00 
1. 00 
l.OO 
l. 00 
1.00 
1. 00 
l. 00 
1.00 
l. 00 
l. 00 
1. 00 

1. 00 I 
1.00 
1.001 
1. 00 
1. 00 
l. 00 
l. 00 

Il+I2 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
l.O 
4.0 
6.0 

ll.O 
12.0 
11.0 

9.0 
7.0 
5.0 
4.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2S/t - 0 
(cfsl 

70.5 
70.3 
70.1 
70.0 
69.8 
69.7 
69.5 
69.4 
69.3 
69.1 
69.0 
68.8 
68.7 
69.6 
73.4 
81.1 
91.7 

103.3 
113.8 
122.3 
126.7 
132.8 
134.2 
134.8 
135.0 
135.1 
134.7 
134.1 
133.9 
133.8 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
l33.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 

2S/t + 0 
(cfs) 

70.6 
70.5 
70.3 
70.1 
70.0 
69.6 
69.7 
69.5 
69.4 
69.3 
69.1 
69.0 
68.8 
69.7 
73.6 
81.4 
.92 .l 

103.7 
114.3 
122.8 
129.3 
133.7 
136.8 
138.2 
138.8 
139.0 
138.1 
136.7 
136.1 
135.9 
135.8 
135.7 
1.3$.'7 
135.7 
135.7 
135.7 
l35.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
1.35.7 

OUTFLOW ELEVATION 
(cfsl (ft) 

0.08 
0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
O.lO 
0.15 
0.20 
0.20 
0.22 
0.26 
0.28 
0.45 
1.33 
1. 71 
l. 88 
1.95 
1.69 
1.30 
1.13 
l.06 
1. 02 
l.Ol 
1. 00 
1. ao 
1. 00 
1. ao 
1. a a 
J..OO 
1. 00 
l.OO 
1. 00 
1. 00 
1. 00 
l. 00 
1.00 

76.40 
76.39 
76.39 
76.38 
76.38 
76.37 
76.37 
76.36 
76.36 
76.35 
76.35 
'76.34 
76.34 
76."J7 
76.50 
76.74 
77.05 
77.35 
77.60 
77.78 
77.92 
79.01 
78.05 
78.06 
78.07 
78.07 
78.06 
78.05 
78.04 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
7S. 03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 

------------------------------------------------~-~---

YC021_WILLIAMSBURG_DODGE_7101 - 045



I 
II 

03/03/00 14:21 POTTS MINTER ASSOCI~TES ~ 7572594032 N0.053 Gl14 

POND-2 Version: 5.21 S/N: Page 3 
EXECUTED: 03·03-2000 08:41:25 

Pond File: car\OUTFLOXl.PND 
Inflow Hydrograph: car\CARl .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 
-----~------------------------------------------------

TIME INFLOW Il+I2 2S/t ~ 0 2S/t + 0 OUTFLOW ELEVATION 
(min) (cfs) 

930.0 
936.0 
942.0 
9~8.0 
954.0 
960.0 
966.0 
972.0 
978.0 
984.0 
.990.0 
996.0 

1002.0 
1008.0 
1014.0 
1020.0 
1026.0 
103.2-0 
1038.0 
1044.0 
1050.0 
1056.0 
l062.0 
1068.0 
1074.0 
1080.0 
1086.0 
1092.0 
l098.0 
1104.0 
1110.0 
1116.0 
11:22.0 
11:28.0 
1134.0 
1140.0 
ll46. 0 
ll52.0 
llSS. 0 
1164.0 
1170.0 
1176.0 
US2.0 
1186.0 
1194. 0 
1200.0 

l. 00 
1. 00 
1. 00 
l. 00 
l. 00 
1. 00 
l. 00 
l. co 
1. 00 
l. 00 
1. 00 
1. 00 
1..00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oa 

{cfs) (cfsl (cfs) (cfs) (ft) 

-·------- ------------ ----------- --------- ---------
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
:a.a 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
a.o 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 

133.7 
133.7 
133.7 
133.7 
133.7 
1~3.7 
133.7 
133.7 
13.3.7 
133.7 
133.7 
133.7 
133.7 
133.2 
1.32.6 
132.0 
131.4 
130.9 
130.3 
129.7 
129.1 
128.6 
128.0 
121.4 
126.9 
126.4 
125.8 
125.3 
124.7 
124.2 
1.23.7 
123.2 
122.7 
122.1 
121.6 
121.1 
120.6 
120.1 
11.9.'7 
1.19.2 
116.7 
118.2 
117.7 
117.3 
116.8 
116.3 

135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
134.. 7 
133.2 
132.6 
l:32.0 
131.4 
13 0. 9 
13 0. 3 
129.7 
129.1 
128.6 
128.0 
127.4 
126.91 
126.4 
125.8 
125.3 
124.7 
1.24.2 
l23.7 
123.2 
122.7 
12:2.l 
~21.6 

121.1 
1.20.6 
l20.1i 
119.7 
119.2 
118.7 
118.2 
117.7 
117.3 
116.8 

1.00 
1. 00 
1.00 
l.. 00 
1. 00 
1.00 
1. 00 
1. 00 
l. DO 
l. 00 
l. 00 
1..00 
1. 00 
0.72 
0.31 
0.30 
0.29 
0.29 
0.25! 
0.29 
0.29 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
0.27 
0.26 
0.26 
0.26 
0.26 
0.26 
0.25 
0.25 
0.25 
Q.2S 
0.24 
0.24 
0.24 
0.24 
0.24 
0.23 
0.23 
0.23 

7tL 03 
78.03 
78.03 
78.03 
78.03 
78.0::3 
78.03 
78.03 
79.03 
78.03 
78.03 
78.03 
"i8.03 
78.02 
78.00 
77.99 
77.97 
77.96 
77.95 
77.94 
77.93 
71.91 
77.90 
77.89 
77.85 
77.87 
77.85 
77.84 
77.83 
77.82 
77.81 
77.80 
77.79 
77.78 
77.77 
77.75 
77.74 
77.73 
77.72 
77.71 
77.70 
77.69 
77.68 
77.67 
77.66 
77.65 

------------------------------------------------------
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03/03100 14:21 POTTS MINTER ~SSOCI~TES ~ 7572594032 N0.053 ~15 

POND-2 version: 5.21 S/N: Page 4 
EXECUTED: 03-03-2000 09:41:25 

Pond File: car\OO!FLOXl.PND 
Inflow Hydrograph: car\CARl .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATION~ 
---------------------~~-------------------------------

TIME INFLOW 
(min) (cfs) 

1206.0 
1212.0 
1218.0 
1224.0 
1.230.0 
1236.0 
1242.0 
1248.0 
1254.0 
1260.0 
1266.0 
1272.0 
1278 '0 
1284.0 
1290.0 
1296.0 
1302.0 
1308.0 
1314.0 
1320.0 
1326.0 
1332.0 
1:339.0 
1344.0 
1350.0 
1356.0 
1362.0 
1368.0 
1374.0 
1380.0 
1386.0 
1392.0 
1398.0 
1404.0 
1410.0 
1416.0 
14.22.0 
1428.0 
1434. 0 
1440.0 
1446.0 
1452.0 
~458.0 

1464.0 
1470.0 
1476.0 

0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
a.oo 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.001 
0.00' 
0.00 
0.00 
0.00 
0.00 

I 
11+12 
(cfs) 

---------
0.0 
0.0 
0.0 
0.0 
0.0 
o.a 
0.0 
0.0 
o.a 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0,0 I 

o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
a.o 
0.0 
0.0 
0.0 
0.0 
a.o 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 
o.o 

2S/t - 0 28/t + 0 I OUTFLOW ELEVATION 
{cfsl (cfs) (cfs) (ft) 

---~------~~ ----------- --------~ ---------
115.9 
115.4 
115.0 
ll4.5 
114.1 
113.7 
113.2 
11L:. 8 
112.4 
111.9 
11.1.5 
111.1 
1.1.0.7 
110.3 
109.9 
109.5 
1.09.1 
108.7 
108.3 
1.07.9 
107 .. 5 
107.1 
106.7 
106.3 
105.9 
105.5 
105.1 
104.7 
104.3 
103.9 
103.5 
103.1 
102.7 
10~.:3 

101.9 
101.5 
101.1 
100.7 
100.3 

99.9 
99.5 
99.1 
98.7 
98.3 
97.9 
97.5 

116.3 
115.9 
115.4 
llS.O 
1.14.5 
114.1. 
113.7 
11'3.:2 
112.8 
ll2.4 
111.9 
111.5 
111.1 
110.7 
110.3 
109.9 
109.5 
109.1 
108.7 
108.3 
107.9 
10?.5 
107.1 
106.7 
106.3 
105.9 
105.5 
lOS.l 
104.7 
104.3 
103.9 
103.5 
103.1 
10.2.7 
102.3 
10l.9 
101.5 
101.1 
100.7 
100.3 

99.9 
99.5 
99.1 
98.7 
98.3 
~7.9 

0.23 
0.23 
0.22 
0.22 
0.22 
0.22 1 

0.22 
0.22 
0.21 
0.:21 
0.21 
0.21 
0.21 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.:20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

77.64 
77.63 
77.62 
77.61 
77.60 
77.5.9 
77.59 
77.58 
77.57 
77.56 
77.55 
77.54 
77.53 
77.52 
77.51 
77.51 
77.50 
77.49 
77.48 
77.46 
77.45 
77.44 
77.43 
77.42 
77.41 
77.40 
77.39 
77.38 
77.37 
77.36 
77.35 
77.34 
77.33 
77.32 
77.31 
77 . .30 
77.29 
77.28 
77.27 
77.26 
7?.25 
77.24 
77.:23 
77.22 
77.21 
77.20 
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03/03/00 14:22 POTTS I'll NTER l=lSSOC I i=ITES ~ 7572594032 N0.053 ~16 

POND-2 Version: 5.21 S/N: Page 5 
EXECUTED: 03-03-2000 08:41~25 

Pond File: car\OOTFLOXl.PND 
Inflow Hydrograph: car\CARl .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRA~H ROUTING COMPUTATIONS 
-------~---~-------------~~~------------------~-------

TIME 
(min) 

1482.0 
1488.0 
1494.0 
1500.0 
1506.0 
1512. 0 
1518.0 
1524.0 
1530.0 
1536.0 
1542.0 
1548.0 
1554.0 

INFLOW 
(cfs) 

o.oa 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Il+I2 
{cfs) 

---------o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0 ·• 0 
0.0 

"'f),.?E;' !5!it.f~· 4> '&i ~ e 'Jii' IVItN. 

$1''/t/AuN,! ,_i.tt.!!::.. -:-; /tf.fON~. 
t.,(; MIN" 

3"'~ c·6t.oY 
_:J-...:-··-··-· = 
'2 y ;t.. ii:,,ti "' 6 (l 

-..--·-.--- ..... ~ 
~---·--·,.,_ .... ..,.-

«>. ~ ~ bV. 'i ., c-B'5' 

d -;:: 0, 3 :i"f$ I 

:.:;:. 4.0117 11 

2S/t - 0 2S/t + 0 OUTFLOW ELEVATION 
(cfs) I (cfs) (cfel (ft) 

' ------------~-----------
________ .... 

---------
97.1 97.5 0.20 77.19 
96.7 97.1 0.20 77.18 
96.3 
95.9 
95.5 
95.1 
94.7 
94.3 
93.9 
93.5 
93.l 
92.7 
n.3 

96.7 0.20 
96.3 0.20 
95.9 0.20 
95.5 0.20 
95.1 0.20 
94.7 0.20 
94.3 0.20 
93.~ 0.20 
93.5 0.20 
93.1 0.20 
92.7 0.20 

--·-,--

77.17 
77.16 
77.15 
77.14 
i7.13 
77.12 
77.11 
77.10 
77.09 
77.07 
77.06 

l:JA 'I!": ;t...t~1 14<.... 

'~"' :;=. w' "fc. :::: 'ZI MIN. 
Rvl'loFF o.S7'1 

Q Pt!'AII:.- :::: 7 <.:..t:'$ 
0. '7 5 t!f 14C~FT. 

c lfle·C,"-
~~ !>-!.:."f...6;_ . .f.::.:~;±__'D e ei-~ 
t>. 3 Si' '2. 7 
------·~-- 0. 0' '2: 3 
.!'. b n;:;:;;;,-t.-~3' -

A :::- 1i'~-L-
.., 

O.Ob"~-:!. ~.; 

q-::::. o. o:!6t5 1 

ei--.:-.: 3. '37 11 

!!?jl. • 

4 11 
wu .... L. Ac.:Hiff-Ve A- ""''""· z"l- HTL "'t>~oAW'b€.'N'IN 

0 f;::' -n+f: 1- iEA?-- K'.J_N.CrF '-let.-vMe j 3 n f"ltD\Jtt>t 0 
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03/03/00 14:22 POTTS MINTER ASSOCI~TES ~ 7572594032 N0.053 

POND-2 Version: 5.21 S/N: Page 6 
EXECUTED: 03-03-2000 08:41:25 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOXl.PNO 
Inflow Hydrograph: car\CARl .HYD 
outflow Hydrograph: car\OUT .HYD 

S~arting Pond W.S. Elevation ~ 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow "' 
Peak Outflow = 
Peak Elevation = 

6.00 cfs 
1. 95 cfs 

76.07 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Stara9e 
Peak Storage From Storm ~ 

Total Storage in Pond 

l2,6;JS cu-ft 
11,973 cu-ft 

>>>~> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 

Gl17 
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03/03/00 14:22 POTTS MINTER ASSOCI~TES ~ 7572594032 

l?OND~2 Version: 5.21 S/N: 

Pond File: car\OUTFLOXl.l?ND 
Inflow Hydrograph: car\CARl .HYD 
Outflow Hydrograph: car\OUT .HYD 

Peak Inflow 
:Eleak Outflow • 
Peak Elevation 

6.00 cfs 
l. 95 cfs 

78.07 ft 

N0.053 

l?age 7 

~XECUTED: 03-03-2000 
08:41:25 

[;118 
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03/03/00 14:22 POTTS M I ~~TER ASSOCIATES ~ 7572594032 N0.053 

Flow (cfs) 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 

I I ·1 \ 1-- \--~--1-----1-----\~----1-----1-~-~---- ----- ----- ----- ----- ---

708.0- X 

X 
714.0- X 

X 

720.0- ;{ 

X 

726. 0- X 

X 
732.0- X 

X * 
?38.0- X * 

X 

744.0- X 
X 

750.0- X * 
X * 

756.0- X * 
:X: * 

762.0- X * 
X * 

766.0- X * 
X * 774.0- X * 

X * 
780.0- X * 

X * 
786.0~ X * 

X * 
792.0- X * 

X * 
798.0- X * 

X* 
804.0- X* 

X* 
8l0.0- X 

* X 

8l6.0- * X 

* X 

822.0- * X 

TIME 
{min} 

... File: car\CAR1 .HYD Qmax = 6.0 cfs 
X File: car\OUT .HYD Qmax "" 2.0 cfs 

[;119 
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~· 1/1~ 5 ~VVn- ~'"~JZ 
Quick TR-55 Version: 5.46 S/N: v Page 1 

Subarea 
Description 

Return Frequency: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --> CAR\CAR .MOP 
Hydrograph file: --> CAR\CAR1.HYD 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
(in) 

Runoff 
(in) 

1 years 

Ia/p 
input/used 

16.10 69.0 0.30 0.30 2.80 0.57 1.32 .32 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Subarea 
Description 

Total area = 16.10 acres 
Peak discharge 

or 0.02516 sq.mi 
6 cfs 

>>>> Computer Modifications of Input Parameters <<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.35 0.29 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.30 0.30 

Ia/p 
Interpolated 

(Yes/No) 

Yes 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 1 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --> CAR\CAR .MOP 
Hydrograph file: --> CAR\CAR1.HYD 

>>>> Summary of Subarea Times to Peak <<<< 

Subarea 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

6 

6 

Time to Peak at 
Composite Outfall 

(hrs) 

12.6 

12.6 
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Quick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 1 years 

Subarea 
Description 

Total (cfs) 

Subarea 
Description 

Total (cfs) 

Subarea 
Description 

Total (cfs) 

Subarea 
Description 

Total (cfs) 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --> CAR\CAR .MOP 
Hydrograph file: --> CAR\CAR1.HYD 

11.0 
hr 

0 

0 

12.5 
hr 

5 

5 

14.0 
hr 

1 

1 

18.0 
hr 

0 

0 

Composite Hydrograph Summary (cfs) 

11.3 
hr 

0 

0 

12.6 
hr 

6 

6 

14.3 
hr 

1 

1 

19.0 
hr 

0 

0 

11.6 
hr 

0 

0 

12.7 
hr 

6 

6 

14.6 
hr 

1 

1 

20.0 
hr 

0 

0 

11.9 
hr 

0 

0 

12.8 
hr 

5 

5 

15.0 
hr 

1 

1 

22.0 
hr 

0 

0 

12.0 
hr 

0 

0 

13.0 
hr 

3 

3 

15.5 
hr 

1 

1 

26.0 
hr 

0 

0 

12.1 
hr 

0 

0 

13.2 
hr 

2 

2 

16.0 
hr 

1 

1 

12.2 
hr 

0 

0 

13.4 
hr 

2 

2 

16.5 
hr 

1 

1 

12.3 
hr 

1 

1 

13.6 
hr 

1 

1 

17.0 
hr 

0 

0 

12.4 
hr 

3 

3 

13.8 
hr 

1 

1 

17.5 
hr 

0 

0 
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Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 1 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --> CAR\CAR .MOP 
Hydrograph file: --> CAR\CAR1.HYD 

Time Flow Time 
(hrs) (cfs) (hrs) 

Flow 
( cfs) 

----------------- -----------------
11.0 0 14.8 1 
11.1 0 14.9 1 
11.2 0 15.0 1 
11.3 0 15.1 1 
11.4 0 15.2 1 
11.5 0 15.3 1 
11.6 0 15.4 1 
11.7 0 15.5 1 
11.8 0 15.6 1 
11.9 0 15.7 1 
12.0 0 15.8 1 
12.1 0 15.9 1 
12.2 0 16.0 1 
12.3 1 16.1 1 
12.4 3 16.2 1 
12.5 5 16.3 1 
12.6 6 16.4 1 
12.7 6 16.5 1 
12.8 5 16.6 1 
12.9 4 16.7 1 
13.0 3 16.8 0 
13.1 2 16.9 0 
13.2 2 17.0 0 
13.3 2 17.1 0 
13.4 2 17.2 0 
13.5 2 17.3 0 
13.6 1 17.4 0 
13.7 1 17.5 0 
13.8 1 17.6 0 
13.9 1 17.7 0 
14.0 1 17.8 0 
14.1 1 17.9 0 
14.2 1 18.0 0 
14.3 1 18.1 0 
14.4 1 18.2 0 
14.5 1 18.3 0 
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14.6 
14.7 

1 
1 

18.4 
18.5 

0 
0 
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Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 1 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II. Distribution 

(24 hr. Duration Storm) 

Executed: 03-03-2000 08:39:06 
Watershed file: --> CAR\CAR .MOP 
Hydrograph file: --> CAR\CAR1.HYD 

Time Flow Time 
(hrs) (cfs) (hrs) 

Flow 
(cfs) 

----------------- -----------------
18.6 0 22.4 0 
18.7 0 22.5 0 
18.8 0 22.6 0 
18.9 0 22.7 0 
19.0 0 22.8 0 
19.1 0 22.9 0 
19.2 0 23.0 0 
19.3 0 23.1 0 
19.4 0 23.2 0 
19.5 0 23.3 0 
19.6 0 23.4 0 
19.7 0 23.5 0 
19.8 0 23.6 0 
19.9 0 23.7 0 
20.0 0 23.8 0 
20.1 0 23.9 0 
20.2 0 24.0 0 
20.3 0 24.1 0 
20.4 0 24.2 0 
20.5 0 24.3 0 
20.6 0 24.4 0 
20.7 0 24.5 0 
20.8 0 24.6 0 
20.9 0 24.7 0 
21.0 0 24.8 0 
21.1 0 24.9 0 
21.2 0 25.0 0 
21.3 0 25.1 0 
21.4 0 25.2 0 
21.5 0 25.3 0 
21.6 0 25.4 0 
21.7 0 25.5 0 
21.8 0 25.6 0 
21.9 0 25.7 0 
22.0 0 25.8 0 
22.1 0 25.9 0 
22.2 0 
22.3 0 
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POND-2 Version: 5.21 S/N: Page 1 
EXECUTED: 03-03-2000 08:41:25 

************************************************ 
* 
* 

* 
* * Williamsburg Dodge:1yr-24 hr.storm routing * 

* 
* 
* 

* 
* 
* 

************************************************ 

Inflow Hydrograph: car\CAR1 .HYD 
Rating Table file: car\OUTFLOX1.PND 

----INITIAL 
Elevation 
Outflow 
Storage 

CONDITIONS----
76.40 ft 

0.08 cfs 
12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
( cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
(cu-ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
( cf s) 

0.0 
0.1 
0.6 
1.7 
3.3 
5.7 
9.0 

13.6 
19.5 
26.8 
35.7 
46.5 
59.0 
73.4 
90.0 

109.4 
132.9 
160.9 
193.9 
231.3 
272.0 
316.5 
365.5 

6.0 min. 

2S/t + 0 
( cfs) 

0.0 
0.1 
0.6 
1.7 
3.3 
5.7 
9.0 

13.6 
19.5 
26.8 
35.7 
46.5 
59.0 
73.5 
90.2 

109.6 
133.2 
172.3 
231.7 
304.3 
364.3 
411.1 
462.3 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 03-03-2000 08:41:25 

Pond File: car\OUTFLOX1.PND 
Inflow Hydrograph: car\CAR1 .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

660.0 
666.0 
672.0 
678.0 
684.0 
690.0 
696.0 
702.0 
708.0 
714.0 
720.0 
726.0 
732.0 
738.0 
744.0 
750.0 
756.0 
762.0 
768.0 
774.0 
780.0 
786.0 
792.0 
798.0 
804.0 
810.0 
816.0 
822.0 
828.0 
834.0 
840.0 
846.0 
852.0 
858.0 
864.0 
870.0 
876.0 
882.0 
888.0 
894.0 
900.0 
906.0 
912.0 
918.0 
924.0 

INFLOW 
( cfs) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
3.00 
5.00 
6.00 
6.00 
5.00 
4.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1.00 
1.00 

I1+I2 
( cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
4.0 
8.0 

11.0 
12.0 
11.0 

9.0 
7.0 
5.0 
4.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

28/t - 0 
(cfs) 

70.5 
70.3 
70.1 
70.0 
69.8 
69.7 
69.5 
69.4 
69.3 
69.1 
69.0 
68.8 
68.7 
69.6 
73.4 
81.1 
91.7 

103.3 
113.8 
122.3 
128.7 
132.8 
134.2 
134.8 
135.0 
135.1 
134.7 
134.1 
133.9 
133.8 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 

28/t + 0 
( cfs) 

70.6 
70.5 
70.3 
70.1 
70.0 
69.8 
69.7 
69.5 
69.4 
69.3 
69.1 
69.0 
68.8 
69.7 
73.6 
81.4 
92.1 

103.7 
114.3 
122.8 
129.3 
133.7 
136.8 
138.2 
138.8 
139.0 
138.1 
136.7 
136.1 
135.9 
135.8 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 

OUTFLOW 
(cfs) 

0.08 
0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.10 
0.15 
0.20 
0.20 
0.22 
0.26 
0.28 
0.45 
1. 33 
1.71 
1. 88 
1. 95 
1.69 
1.30 
1.13 
1. 06 
1. 02 
1. 01 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1. 00 
1. 00 
1. 00 

Page 2 

ELEVATION 
( ft) 

76.40 
76.39 
76.39 
76.38 
76.38 
76.37 
76.37 
76.36 
76.36 
76.35 
76.35 
76.34 
76.34 
76.37 
76.50 
76.74 
77.05 
77.35 
77.60 
77.78 
77.92 
78.01 
78.05 
78.06 
78.07 
78.07 
78.06 
78.05 
78.04 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 

YC021_WILLIAMSBURG_DODGE_7101 - 059



POND-2 Version: 5.21 8/N: 
EXECUTED: 03-03-2000 08:41:25 

Pond File: car\OUTFLOX1.PND 
Inflow Hydrograph: car\CAR1 .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

930.0 
936.0 
942.0 
948.0 
954.0 
960.0 
966.0 
972.0 
978.0 
984.0 
990.0 
996.0 

1002.0 
1008.0 
1014.0 
1020.0 
1026.0 
1032.0 
1038.0 
1044.0 
1050.0 
1056.0 
1062.0 
1068.0 
1074.0 
1080.0 
1086.0 
1092.0 
1098.0 
1104.0 
1110.0 
1116.0 
1122.0 
1128.0 
1134.0 
1140.0 
1146.0 
1152.0 
1158.0 
1164.0 
1170.0 
1176.0 
1182.0 
1188.0 
1194.0 
1200.0 

INFLOW 
( cfs) 

1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+I2 
(cfs) 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

28/t - 0 
(cfs) 

133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.7 
133.2 
132.6 
132.0 
131.4 
130.9 
130.3 
129.7 
129.1 
128.6 
128.0 
127.4 
126.9 
126.4 
125.8 
125.3 
124.7 
124.2 
123.7 
123.2 
122.7 
122.1 
121.6 
121.1 
120.6 
120.1 
119.7 
119.2 
118.7 
118.2 
117.7 
117.3 
116.8 
116.3 

28/t + 0 
(cfs) 

135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
135.7 
134.7 
133.2 
132.6 
132.0 
131.4 
130.9 
130.3 
129.7 
129.1 
128.6 
128.0 
127.4 
126.9 
126.4 
125.8 
125.3 
124.7 
124.2 
123.7 
123.2 
122.7 
122.1 
121.6 
121.1 
120.6 
120.1 
119.7 
119.2 
118.7 
118.2 
117.7 
117.3 
116.8 

OUTFLOW 
(cfs) 

1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1. 00 
1.00 
1. 00 
1.00 
1. 00 
1.00 
1. 00 
0.72 
0.31 
0.30 
0.29 
0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
0.27 
0.26 
0.26 
0.26 
0.26 
0.26 
0.25 
0.25 
0.25 
0.25 
0.24 
0.24 
0.24 
0.24 
0.24 
0.23 
0.23 
0.23 

Page 3 

ELEVATION 
(ft) 

78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.03 
78.02 
78.00 
77.99 
77.97 
77.96 
77.95 
77.94 
77.93 
77.91 
77.90 
77.89 
77.88 
77.87 
77.85 
77.84 
77.83 
77.82 
77.81 
77.80 
77.79 
77.78 
77.77 
77.75 
77.74 
77.73 
77.72 
77.71 
77.70 
77.69 
77.68 
77.67 
77.66 
77.65 

YC021_WILLIAMSBURG_DODGE_7101 - 060



POND-2 Version: 5.21 S/N: 
EXECUTED: 03-03-2000 08:41:25 

Pond File: car\OUTFLOX1.PND 
Inflow Hydrograph: car\CAR1 .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

1206.0 
1212.0 
1218.0 
1224.0 
1230.0 
1236.0 
1242.0 
1248.0 
1254.0 
1260.0 
1266.0 
1272.0 
1278.0 
1284.0 
1290.0 
1296.0 
1302.0 
1308.0 
1314.0 
1320.0 
1326.0 
1332.0 
1338.0 
1344.0 
1350.0 
1356.0 
1362.0 
1368.0 
1374.0 
1380.0 
1386.0 
1392.0 
1398.0 
1404.0 
1410.0 
1416.0 
1422.0 
1428.0 
1434.0 
1440.0 
1446.0 
1452.0 
1458.0 
1464.0 
1470.0 
1476.0 

INFLOW 
(cfs) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+I2 
( cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

28/t - 0 
(cfs) 

115.9 
115.4 
115.0 
114.5 
114.1 
113.7 
113.2 
112.8 
112.4 
111.9 
111.5 
111.1 
110.7 
110.3 
109.9 
109.5 
109.1 
108.7 
108.3 
107.9 
107.5 
107.1 
106.7 
106.3 
105.9 
105.5 
105.1 
104.7 
104.3 
103.9 
103.5 
103.1 
102.7 
102.3 
101.9 
101.5 
101.1 
100.7 
100.3 

99.9 
99.5 
99.1 
98.7 
98.3 
97.9 
97.5 

28/t + 0 
(cfs) 

116.3 
115.9 
115.4 
115.0 
114.5 
114.1 
113.7 
113.2 
112.8 
112.4 
111.9 
111.5 
111.1 
110.7 
110.3 
109.9 
109.5 
109.1 
108.7 
108.3 
107.9 
107.5 
107.1 
106.7 
106.3 
105.9 
105.5 
105.1 
104.7 
104.3 
103.9 
103.5 
103.1 
102.7 
102.3 
101.9 
101.5 
101.1 
100.7 
100.3 

99.9 
99.5 
99.1 
98.7 
98.3 
97.9 

OUTFLOW 
(cfs) 

0.23 
0.23 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.21 
0.21 
0.21 
0.21 
0.21 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

Page 4 

ELEVATION 
(ft) 

77.64 
77.63 
77.62 
77.61 
77.60 
77.59 
77.59 
77.58 
77.57 
77.56 
77.55 
77.54 
77.53 
77.52 
77.51 
77.51 
77.50 
77.49 
77.48 
77.46 
77.45 
77.44 
77.43 
77.42 
77.41 
77.40 
77.39 
77.38 
77.37 
77.36 
77.35 
77.34 
77.33 
77.32 
77.31 
77.30 
77.29 
77.28 
77.27 
77.26 
77.25 
77.24 
77.23 
77.22 
77.21 
77.20 
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POND-2 Version: 5.21 8/N: Page 5 
EXECUTED: 03-03-2000 08:41:25 

Pond File: car\OUTFLOX1.PND 
Inflow Hydrograph: car\CAR1 .HYD 
Outflow Hydrograph: car\OUT .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 
------------------ ------------------------------------------------------

TIME INFLOW I1+I2 28/t - 0 28/t + 0 OUTFLOW ELEVATION 
(min) (cfs) (cfs) (cfs) ( cfs) ( cfs) (ft) 

-------- --------- --------- ------------ ----------- --------- ---------
1482.0 0.00 0.0 97.1 97.5 0.20 77.19 
1488.0 0.00 0.0 96.7 97.1 0.20 77.18 
1494.0 0.00 0.0 96.3 96.7 0.20 77.17 
1500.0 0.00 0.0 95.9 96.3 0.20 77.16 
1506.0 0.00 0.0 95.5 95.9 0.20 77.15 
1512.0 0.00 0.0 95.1 95.5 0.20 77.14 
1518.0 0.00 0.0 94.7 95.1 0.20 77.13 
1524.0 0.00 0.0 94.3 94.7 0.20 77.12 
1530.0 0.00 0.0 93.9 94.3 0.20 77.11 
1536.0 0.00 0.0 93.5 93.9 0.20 77.10 
1542.0 0.00 0.0 93.1 93.5 0.20 77.09 
1548.0 0.00 0.0 92.7 93.1 0.20 77.07 
1554.0 0.00 0.0 92.3 92.7 0.20 77.06 

----------------- ------------------------------------------------------
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POND-2 Version: 5.21 S/N: Page 6 
EXECUTED: 03-03-2000 08:41:25 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOXl.PND 
Inflow Hydrograph: car\CARl .HYD 
Outflow Hydrograph: car\OUT .HYD 

Starting Pond W.S. Elevation 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow 
Peak Outflow 
Peak Elevation 

6.00 cfs 
1. 95 cfs 

78.07 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm 

Total Storage in Pond 

12,698 cu-ft 
11,973 cu-ft 

24,671 cu-ft 

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 
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POND-2 Version: 5.21 S/N: 

Pond File: car\OUTFLOX1.PND 
Inflow Hydrograph: car\CAR1 .HYD 
Outflow Hydrograph: car\OUT .HYD 

Peak Inflow 
Peak Outflow 
Peak Elevation 

6.00 cfs 
1. 95 cfs 

78.07 ft 

Page 7 

EXECUTED: 03-03-2000 
08:41:25 
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Flow (cfs) 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 
.------l-----l-----l-----l-----l-----l-----l-----l-----1-----l-----l-

708.0- X 

X 

714.0- X 

X 

720.0- X 

X 

726.0- X 

X 

732.0- X 

X * 
738.0- X * 

X * 
744.0- X * 

X * 
750.0- X * 

X * 
756.0- X * 

X * 
762.0- X * 

X * 
768.0- X * 

X * 
774.0- X * 

X * 
780.0- X * 

X * 
786.0- X * 

X * 
792.0- X * 

X * 
798.0- X * 

x* 
804.0- x* 

x* 
810.0- X 

* X 

816.0- * X 

* X 

822.0- * X 

TIME 
(min) 

* File: car\CAR1 .HYD Qmax 6.0 cfs 
X File: car\OUT .HYD Qmax 2.0 cfs 
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Natural Channel 

Uniform Flow: Normal 

Slope (ft/ft) : 0. 0335 

Velocity (ft/sec): 4.3280 

Depth (ft): 1.0308 

Depth (in): 12.3695 

Manning's n: 

Hydraulic Radius: 

Wetted Area (sq ft) : 

Wetted Perimeter (ft) : 

Top Width (ft) : 

Critical 

0.0293 

4.1201 

1. 0565 

12.6780 

0.0400 

0.5084 

6.2846 

12.3622 

12.1879 

Flow (cfs) : 27.20 .- O,G, 

Length (ft): 40.00 

Travel time (sec): 9.24 

(min) : 0 .15 

Hit any key to change parameter. 
Return goes to menu: 
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Williamsburg Dodge 

BMP and Drainage Computations 

Prepared by: Potts, Minter, and Associates 
November 1 0, 1999 

Revised February 21 , 2000 
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Williamsburg Dodge 

• Hydrology Computations 
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BENGTSON, DE.BELL & ELKIN, LTD. 
808 Moorefield Park Drive, Suite 220 

RICHMOND, VIRGINIA 23236 

SHEETNO._....L:..-..----- OF _____ _ 

CALCULATED BY__L.zrz:~_;:C;_.::::· ~-- DATE ____ _ 

(804) 320-2667 CHECKEDBY _______ DATE&rs-e.. 2-/~-~ 

SCALE 

. . ...................................................................................................... · .............•........... 

·····7):;······-...... ia .·.·.·.· .. ·.···A~;;:;·;z,· ........ !f.;y5~ .·.d ...... ds .. c....6~r--··~q/d! ... .. d:J.::·~;.::.:t.· ................. . 
.... ... d.tlt? ......................... · ··········· ····· 

......................................................................................... 

- .Ex/s6:-v.r .. rMt~rC~ tz.~~~:s.J. 
?' 

.............. ; ................................... . : .............. ; ·························· 

. ... ... . ............ . . . . ...... .. .. ./J!.l:. /5.:.;JL ... ............ .... ....... .... .. 
C = o.g__s-················ ···:::::·.:·.·~---·············· ·······················_···················· .. z;A·;••~~•?... ·····················:: .. :···_· __ ·_::::: ... ~ .. :.::::··························· .................. . ..... . .......... ············-~-·-······················· ·············································. 

=:~t~~~;~~" ············· ... ----·--·-··-··································· R-J!6'C~~~~? --
······· ... · ........................................................ !J!l=!J!.~. J!:?:.8cvT€...: ..... 4!f: 

..... . ................ . .... ,C.-:::: •.. $.. ... . 
• . - /.W ............. .. ............................................. CA ................. ~........... . . . 

....................................... , ......................... , ..... . 

---- ...• _ .. _._··-····--•--- fl~':~~~)-· •. -{;[ '!t}:Sf;/;,~";'~J"_,_ .. --~-- ,~~~':: _________ _ 
•••••••••• uomu•. ··) .§Av,u .4.~ff~ ... 12-£__8~/ . 

.. . . .. .. Llll. : .11- / ........ . 
r/fJ..v hr-..t~.-

) TE/f?{;.~ c~r-t) 

-u rc.. =2/ /. .. . .. /'......... .. . . ........ ... . ....... /?:J .N. .... ........ u • • ... . 
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Joe p;{~~tfur'i- L).eL:fi«. 
tl 7 

BENGTSON, DEBELL & ELKIN, LTD. 
808 Moorefield Park Drive, Suite 220 

RICHMOND, VIRGINIA 23236 

SHEETN0.---.:2=------ OF ____ _ 

CALCULATEDBY ______ DATE ____ _ 

CHECKEDBY _______ DATE~Z-rJ-~ (804) 320-2667 

SCALE 

. . . 
. . ; 

........................... ?a..s .-1-- ··· ·········.·•· ·_···········_·_··_·_··_-_ •. _/4·.:(•·---••~••:·_·_-_ •. _~i~~-~fiii•a.~v•: 
. ' ····-··········································· ...................................................................................................................... . .................................................... 

• .. &v~.c:f 8,.-~= ........ C~ t ~- ................ ~-· 
................ ~ ... -~~ .. ~ ...... ~ .. ~ .... ~ ..................................... • .. ~~ .. ~ .. 

·················~o#\t;V 

~ ~{£;:~ ... &LL-~ -:{lE!:~!-~ ~~ ,/~?#;;;;:· . C-.- c;, .ta .... 

.a:.;,_~ .. c - .. (_¢ c ;I( ~;;(§.•+ y G.G ~ - (j. ~'i 
................................................................ ; ............ : ....... . 

. ... . ...... .. .................. . .•. ·..... --~-······ 

=~=~~ ~ 

• 0\ ' . . ....... . .. U\~ ~ tJ <t~t· () ('t>I'L .... . 

··· · ··········· ·-~ :~;+ t0c ~~ ··~ .S'\ ··· ·· · · --······················· ~·'\' ..................... ·. 

···; 

~ .... ~~ .. :·~~ .. ~~···~-~~ ..... ~· ~~~ .. -~~~~ ~ 
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Quick TR-55 Ver.5.46 
Executed: 15:59:25 

S/N: 
02-21-2000 

************************************************************************ 
************************************************************************ 
* 
* 
* 
* 
* 
* 

MODIFIED RATIONAL METHOD 
---- Grand Summary For All Storm Frequencies 

* 
* 
* 
* 
* 
* 

************************************************************************ 
************************************************************************ 

First peak outflow point assumed to occur at inflow recession leg. 

Williamsburg Dodge, Pre-developed runoff calculations 

Area = 16.80 acres Tc = 21.00 minutes 
................................................... ·• ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Frequency Adjusted 
(years) 'C' 

2 
10 
so 

100 
25 

0.398 
0.398 
0.438 
0.498 
0.398 

Duration Intens. Qpeak 
minutes in/hr cfs 

Allowable 
cfs 

21 
21 
21 
21 
21 

3.200 
4.400 
5.700 
6.300 
5.100 

21.4:1 ~ 21. so 
29.44\1"' 30.20 

~ 41.95 42.50 
52.68 53.10 
34.12 34.30 

VOLUMES 
Inflow Storage 
( cu . f t . ) ( cu . f t . ) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

u AU.O>'i~6t.ES 
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Quick TR-55 Ver.5.46 
Executed: 15:59:25 

S/N: 
02-21-2000 

a 
b 

Williamsburg Dodge, Pre-developed runoff calculations 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

Runoff 
I C I 

0.350 
0.800 

Area 
acres 

15.00 
1.80 

Tc 
(min) 

Wtd. 
I c I 

21.00 0.398 

RETURN FREQUENCY = 2 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= =======~ 
Adj. I 
'C' in/hr 

0.398 3.200 

.? 

Total 
acres, 

16.80 

Peak Q 
(cfs) 

21.41 

Z-P~E 
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Quick TR-55 Ver.5.46 
Executed: 15:59:25 

S/N: 
02-21-2000 

a 
b 

Williamsburg Dodge, Pre-developed runoff calculations 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

Runoff 
I c I 

0.350 
0.800 

Area 
acres 

15.00 
1. 80 

Tc 
(min) 

Wtd. 
I C I 

21.00 0.398 

RETURN FREQUENCY = 10 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.398 4.400 

Total. 
acres 

16.80 

Peak Q 
(cfs) 

29.44 

IO ... Pt€ 
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Quick TR-55 Ver.S.46 
Executed: 15:59:25 

S/N: 
02-21-2000 

a 
b 

Williamsburg Dodge, Pre-developed runoff calculations 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

Runoff 
I c I 

0.350 
0.800 

Area 
acres 

15.00 
1. 80 

Tc 
(min) 

Wtd. 
I C I 

21.00 0.398 

RETURN FREQUENCY = SO years 
'C' adjustment, k = 1.1 
Adj. 'C' = Wtd.'C' x 1.1 

========================= ======== 
Adj. I 
'C' in/hr 

0.438 5.700 

Total· 
acres 

16.80 

Peak Q 
(cfs) 

41.95 
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Quick TR-55 Ver.5.46 
Executed: 15:59:25 

S/N: 
02-21-2000 

a 
b 

Williamsburg Dodge, Pre-developed runoff calculations 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

Runoff 
I C' 

0.350 
0.800 

Area 
acres 

15.00 
1. 80 

Tc 
(min) 

Wtd. 
I C' 

21.00 0.398 

RETURN FREQUENCY = 100 years 
'C' adjustment, k = 1.25 
Adj. 'C' = Wtd.'C' x 1.25 

========================= ======== 
Adj. I 
'C' in/hr 

0.498 6.300 

Total 
acres 

16.80 

Peak Q 
(cfs) 

52.68 

IOO ... p~€ 
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Quick TR-55 Ver.5.46 
Executed: 15:59:25 

S/N: 
02-21-2000 

a 
b 

Williamsburg Dodge, Pre-developed runoff calculations 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

Runoff 
I c I 

0.350 
0.800 

Area 
acres 

15.00 
1. 80 

Tc 
(min) 

Wtd. 
I C I 

21.00 0.398 

RETURN FREQUENCY = 25 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.398 5.100 

Total· 
acres 

16.80 

Peak Q 
(cfs) 

34.12 
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Quick TR-55 Ver.5.46 
Executed: 16:09:26 

S/N: 
02-21-2000 

************************************************************************ 
************************************************************************ 
* 
* 
* 
* 
* 
* 

MODIFIED RATIONAL METHOD 
---- Grand Summary For All Storm Frequencies 

* 
* 
* 
* 
* 
* 

************************************************************************ 
************************************************************************ 

First peak outflow point assumed to occur at inflow recession leg. 

Williamsburg Dodge 1 .Dei/~/~-&::/_ ~ ~~ 

Area = 16.10 acres Tc = 21.00 minutes ............................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . • ........ . 

Frequency Adjusted 
· (years) 'C' 

2 0.488 
10 0.488 
50 0.537 

100 0.610 
25 0.488 

Duration Intens. Qpeak 
minutes in/hr cfs 

21 3.200 25.15 
21 4.400 34.58 
27 5.000 43.22 
21 6.300 61.88 
21 5.100 40.08 

Allowable 
cfs 

21.50 
30.20 
38.50 
52.10 
34.30 

VOLUMES 
Inflow Storage 
(cu. ft. ) (cu. ft. ) 

31,683 
43,565 
70,015 
77,971 
50,496 

4,593 
5,513 

14,575 
12,325 

7,278 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:09:26 02-21-2000 

Williamsburg Dodge 1 &~W- GJ.rp//fo(;;Y\.., 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.488 Area= 16.100 acres Tc = 21.00 minutes 

Adjusted c = 0.488 Td= 21.00 min. 

RETURN FREQUENCY: 2 year storm ·· 
Output file: CAR2DEV .HYD 

I= 3.20 in/hr 

Adj.factor = 1.00 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 2 Year Storm 

Qp= 

Time Time increment = 1. 00 Minutes 
Minutes Time on left represents time for first Q in each 

25.15 cfs 

row. 
-------- ------------------------------------------------------~--------

0.00 0.00 1. 20 2.39 3.59 4.79 5.99 7.18 
7.00 8.38 9.58 10.78 11.97 13.17 14.37 15.57 

14.00 16.76 17.96 19.16 20.36 21.55 22.75 23.95 
21.00 25.15 23.95 22.75 21.55 20.36 19.16 17.96 
28.00 16.76 15.57 14.37 13.17 11.97 10.78 9.58 
35.00 8.38 7.18 5.99 4.79 3.59 2. 39 1. 20 
42.00 0.00 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:09:26 02-21-2000 

Williamsburg Dodge, Oeve./o;Y eJ- c;nd,·,4~ 

**** Modified Rational Hydrograph ***** 
Weighted c = 0.488 Area= 16.100 acres Tc = 21.00 minutes 

Adjusted C = 0.488 Td= 21.00 min. 

RETURN FREQUENCY: 10 year storm 
Output file: CAR10DEV.HYD 

I= 4.40 in/hr 

Adj.factor = 1.00 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 10 Year Storm 

Qp= 

Time Time increment = 1. 00 Minutes 
Minutes Time on left represents time for first Q in each 

34.58 cfs 

row. 
-------- ------------------------------------------------------~--------

0.00 0.00 1. 65 3.29 4.94 6.59 8.23 9.88 
7.00 11.53 13.17 14.82 16.46 18.11 19.76 21.40 

14.00 23.05 24.70 26.34 27.99 29.64 31.28 32.93 
21.00 34.58 32.93 31.28 29.64 27.99 26.34 24.70 
28.00 23.05 21.40 19.76 18.11 16.46 14.82 13.17 
35.00 11.53 9.88 8.23 6.59 4.94 3.29 1. 65 
42.00 0.00 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:09:26 02-21-2000 

Williamsburg Dodge 1 LkY'e-~ c;,,t;;'t~· 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.488 Area= 16.100 acres Tc = 21.00 minutes 

Adjusted C = 0.488 Td= 21.00 min. 

RETURN FREQUENCY: 25 year storm 
Output file: CAR25DEV.HYD 

I= 5.10 in/hr 

Adj.factor = 1.00 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 25 Year Storm 

Qp= 

Time Time increment = 1. 00 Minutes 
Minutes Time on left represents time for first Q in each 

40.08 cfs 

row. 
-------- ------------------------------------------------------~--------

0.00 0.00 1. 91 3.82 5.73 7.63 9.54 11.45 
7.00 13.36 15.27 17.18 19.08 20.99 22.90 24.81 

14.00 26.72 28.63 30.53 32.44 34.35 36.26 38.17 
21.00 40.08 38.17 36.26 34.35 32.44 30.53 28.63 
28.00 26.72 24.81 22.90 20.99 19.08 17.18 15.27 
35.00 13.36 11.45 9.54 7.63 5.73 3.82 1. 91 
42.00 0.00 

I. 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:09:26 02-21-2000 

Williamsburg Dodge J ~.,-.~~ c::;n.£hC-?v 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.488 Area= 16.100 acres Tc = 21.00 minutes 

Adjusted C = 0.537 Td= 27.00 min. 

RETURN FREQUENCY: 50 year storm 
Output file: CAR50DEV.HYD 

I= 5.00 in/hr 

Adj.factor = 1.10 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 50 Year Storm 

Qp= 

Time Time increment = 1. 00 Minutes 
Minutes Time on left represents time for first Q in each 

43.22 cfs 

row. 
-------- ------------------------------------------------------~--------

0.00 0.00 2.06 4.12 6.17 8.23 10.29 12.35 
7.00 14.41 16.46 18.52 20.58 22.64 24.70 26.75 

14.00 28.81 30.87 32.93 34.99 37.04 39.10 41.16 
21.00 43.22 43.22 43.22 43.22 43.22 43.22 43.22 
28.00 41.16 39.10 37.04 34.99 32.93 30.87 28.81 
35.00 26.75 24.70 22.64 20.58 18.52 16.46 14.41 
42.00 12.35 10.29 8.23 6.17 4.12 2.06 0.00 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:09:26 02-21-2000 

Williamsburg Dodge.) D~ve/~ c:::n£:4¢"V 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.488 Area= 16.100 acres Tc = 21.00 minutes 

Adjusted C = 0.610 Td= 21.00 min. 

RETURN FREQUENCY: 100 year storm 
Output file: C100D .HYD 

I= 6.30 in/hr 

Adj.factor = 1.25 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 100 Year Storm 

Time Time increment = 1.00 Minutes 

Qp= 61.88 cfs 

Minutes Time on left represents time for first Q in each row. 

0.00 
7.00 

14.00 
21.00 
28.00 
35.00 
42.00 

0.00 
20.63 
41.25 
61.88 
41.25 
20.63 

0.00 

2.95 5.89 
23.57 26.52 
44.20 47.15 
58.94 55.99 
38.31 35.36 
17.68 14.73 

8.84 11.79 14.73 17.68 
29.47 32.41 35.36 38.31 
50.09 53.04 55.99 58.94 
53.04 50.09 47.15 44.20 
32.41 29.47 26.52 23.57 
11.79 8.84 5.89 2.95 
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Quick TR-55 Ver.5.46 
Executed: 16:09:26 

S/N: 
02-21-2000 

Williamsburg Dodge J Deve/ry.;-e£... Cnc;£·.h~ 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
offsite 
onsite 

Runoff 
I C' 

0.800 
0.350 
0.620 

Area 
acres 

1.10 
8.60 
6.40 

Tc 
(min) 

Wtd. 
I C' 

21.00 0.488 

RETURN FREQUENCY = 2 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.488 3.200 

Total. 
acres 

16.10 

Peak Q 
(cfs) 

25.15 
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Quick TR-55 Ver.5.46 
Executed: 16:09:26 

S/N: 
02-21-2000 

Williamsburg Dodge, lJeve~d- ~Lh~ 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
I C' 

0.800 
0.350 
0.620 

Area 
acres 

1.10 
8.60 
6.40 

Tc 
(min) 

Wtd. 
I C' 

21.00 0.488 

RETURN FREQUENCY = 10 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.488 4.400 

Total· 
acres 

16.10 

Peak Q 
(cfs) 

34.58 
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Quick TR-55 Ver.5.46 
Executed: 16:09:26 

S/N: 
02-21-2000 

Williamsburg Dodge J .De~e--1~ c;,~ h~ 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
I c I 

0.800 
0.350 
0.620 

Area 
acres 

1.10 
8.60 
6.40 

Tc 
(min) 

Wtd. 
I c I 

21.00 0.488 

RETURN FREQUENCY = 25 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.488 5.100 

Total· 
acres 

16.10 

Peak Q 
(cfs) 

40.08 
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Quick TR-55 Ver.5.46 
Executed: 16:09:26 

S/N: 
02-21-2000 

Williamsburg Dodge/ .Oer-e./~ -ec;L_ Gn~·_hm..., 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
off site 
onsite 

Runoff 
'C' 

0.800 
0.350 
0.620 

Area 
acres 

1.10 
8.60 
6.40 

Tc 
(min) 

Wtd. 
'C' 

21.00 0.488 

RETURN FREQUENCY = 50 years 
'C' adjustment, k = 1.1 
Adj. 'C' = Wtd.'C' x 1.1 

========================= ======== 
Adj. I 
'C' in/hr 

0.537 5.700 

Total· 
acres 

16.10 

Peak Q 
(cfs) 

49.27 
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Quick TR-55 Ver.5.46 
Executed: l6:09:26 

S/N: 
02-2l-2000 

Williamsburg Dodge 1 L)-e-.vG-/~~ c;mL~ /40n_ 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

route 60 
offsite 
onsite 

Runoff 
I c I 

0.800 
0.~50 
0.620 

Area 
acres 

1.10 
8.60 
6.40 

Tc 
(min) 

Wtd .. 
I C I 

21.00 0.488 

RETURN FREQUENCY = 100 years 
'C' adjustment, k = 1.25 
Adj. 'C' = Wtd.'C' x 1.25 

========================= ======== 
Adj. I 
'C' in/hr 

0.610 6.300 

Total· 
acres 

16.10 

Peak Q 
(cfs) 

61.88 
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Williamsburg Dodge 

+Routing Calculations 
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POND-2 Version: 5.21 
S/N: 

Williamsburg Dodge 
BMP Basin 

CALCULATED 02-22-2000 11:35:54 
DISK FILE: car\CARREV .VOL 

Planimeter scale: 1 inch= 30 ft. 

Elevation 
(ft) 

70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
76.40 
77.00 
78.00 
79.00 
80.00 
81.00 
82.00 
82.25 

Planimeter 
(sq. in.) 

0.00 
0.35 
0.76 
1. 60 
2.61 
3.95 
5.38 

*I* 
7.05 

10.23 
14.30 
16.96 
20.48 
24.42 
25.21 

Area 
(sq. ft) 

0 
317 
681 

1,435 
2,350 
3,555 
4,844 
5,420 
6,344 
9,203 

12,867 
15,266 
18,434 
21,975 
22,689 

Al+A2+sqr(Al*A2) 
(sq. ft) 

0 
317 

1,463 
3,106 
5,622 
8,795 

12,548 
15,387 
16,731 
23,189 
32,953 
42,148 
50,475 
60,536 
66,994 

* 
Volume 

(cubic-ft) 

0 
106 
488 

1,035 
1,874 
2,932 
4,183 

2,052 
5,577 
7,730 

10,984 
14,049 
16,825 
20,179 

5,583 

Volume Sum 
(cubic-ft) 

o, 
106 
593 

1,628 
3,502 
6,434 

10,617 
12,669 
16,194 
23,924 
34,908 
48,957 
65,782 
85,961 
91,544 

*I* ---> Interpolated area from closest two planimeter readings. 

2 
IA = (sq.rt(Areal) + ((Ei-El)/(E2-El))*(sq.rt(Area2)-sq.rt(Areal))) 

where: El, E2 
Ei 
Areal,Area2 
IA 

= 
= 
= 
= 

Closest two elevations with planimeter data 
Elevation at which to interpolate area 
Areas computed for El, E2, respectively 
Interpolated area for Ei 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 

Volume= (1/3) * (EL2-EL1) * (Areal+ Area2 + sq.rt. (Areal*Area2)) 

where: ELl, EL2 
Areal,Area2 
Volume 

= Lower and upper elevations of the increment 
= Areas computed for ELl, EL2, respectively 
= Incremental volume between ELl and EL2 
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Outlet Structure File: CARlOREV.STR 

POND-2 Version: 5.2l 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

***** COMPOSITE OUTFLOW SUMMARY **** 

Elevation (ft) 

70.00 
70.50 
7l.OO 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 -- .. 76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
8l.OO 
8l.SO 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.l 
0.2 
0.2 
0.3 

ll.4 
37.8 
73.0 
92.3 
94.6 
96.8 

0.0 

Contributing Structures 

l 
l 
l 
l 
2 +l 
2 +l 
2 +l 
3 +l 
3 +l 
3 +l l ~"~ EL .. :.: \ -·"'~\..':;) 
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Outlet Structure File: CAR10REV.STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outlet Structure File: car\CAR10REV.STR 
Planimeter Input File: car\CARREV .VOL 
Rating Table Output File: car\OUTFLOX2.PND 

Min. Elev. (ft) = 70 Max. Elev. (ft) = 81.5 Incr. ( ft) = . 5 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 

********************************************** 
SYSTEM CONNECTIVITY 

********************************************** 

Structure No. Q Table Q Table 
---------- ------ -------
CULVERT-CR 3 -> 3 
STAND PIPE 2 ? 3 -> A 
ORIFICE 1 -> 1 

Outflow rating table summary was stored in file: 
car\OUTFLOX2.PND 
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Outlet Structure File: CAR10REV.STR 

S/N: POND-2 Version: 5.21 
Date Executed: Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

>>>>>> Structure No. 1 <<<<<< 
(Input Data) 

ORIFICE 
Orifice - Based on Area and Datum Elevation 

E1 elev. ( ft) ? 
E2 elev. (ft)? 
Orifice coeff.? 
Invert elev. (ft)? 
Datum elev. ( ft) ? 
Orifice area (sq ft)? 

76.4 
81.5 
.6 
76.4 
76.4 
.049 
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Outlet Structure File: CAR~OREV.STR 

POND-2 Version: 5.2~ 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

>>>>>> Structure No. 2 <<<<<< 
(Input Data) 

STAND PIPE 
Stand Pipe with weir or orifice flow 

E1 elev. (ft)? 78.~ 
E2 elev. (ft)? 81.5 
Crest elev. (ft)? 78.1 
Diameter (ft)? 4.5 
Weir coefficient? 3.1 
Orifice coefficient? .67 
Start transition elev. (ft) @ ? 
Transition height (ft)? 
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Outlet Structure File: CAR10REV.STR 

S/N: POND-2 Version: 5.21 
Date Executed: Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

>>>>>> Structure No. 3 <<<<<< 
(Input Data) 

CULVERT-CR 
Circular Culvert (With Inlet Control) 

E1 elev. (ft)? 
E2 elev. ( ft) ? 
Diam. (ft)? 
Inv. el. (ft)? 
Slope (ft/ft)? 
T1 ratio? 
T2 ratio? 
K Coeff.? 
M Coeff.? 
c Coeff.? 
Y Coeff.? 
Form 1 or 2? 
Slope factor? 

78.10 
81.5 '') 
2. so ! t;' ' 
67 86 f.A.O~ ~,Jpt.lltJ$ (_§!) .,... .,- f& 

.078 
2 
.0292 
.74 
1 
. 7 
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Outlet Structure File: CAR10REV.STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table for Structure #1 
ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81..00 
81.50 

c = .6 
H (ft) 
Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.5 
0.0 

A = .049 sq.ft. 

E < E1=76.4 
E < E1=76.4 
E < E1=76.4 
E < E1=76.4 
E < El=76.4 
E < E1=76.4 
E < E1=76.4 
E < El=76.4 
E < El=76.4 
E < E1=76.4 
E < El=76.4 
E < El=76.4 
E < El=76.4 
H =.l 
H =.6 
H =1..1 
H =1..6 
H =2.1. 
H =2.6 
H =3.1 
H =3.6 
H =4.1. 
H =4.6 
E = or > E2=81.5 

=Table elev. - Datum elev. ( 76.4 ft ) 
= c * A * sqr(2g * H) 

/ 
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Outlet Structure File: CAR10REV.STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table for Structure #2 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

70.00 0.0 E < Inv.El.= 78.1 
70.50 0.0 E < E1=78.1 
71.00 0.0 E < E1=78.1 
71.50 0.0 E < E1=78.1 
72.00 0.0 E < E1=78.1 
72.50 0.0 E < E1=78.1 
73.00 0.0 E < E1=78.1 
73.50 0.0 E < E1=78.1 
74.00 0.0 E < E1=78.1 
74.50 0.0 E < E1=78.1 
75.00 0.0 E < E1=78.1 
75.50 0.0 E < E1=78.1 
76.00 0.0 E < E1=78.1 
76.50 0.0 E < E1=78.1 
77.00 0.0 E < E1=78.1 
77.50 0.0 E < E1=78.1 
78.00 0.0 E < E1=78.1 
78.50 11.1 Weir: H =.4 
79.00 37.4 Weir: H =.9 
79.50 72.6 Weir: H =1.4 
80.00 114.8 Weir: H =1. 9 
80.50 132.5 Orifice: H =2.4 
81.00 145.6 Orifice: H =2.9 
81.50 0.0 E = or > E2=81.5 

/ 

Weir Cw = 3.1~/weir length= 14.13717 ft 
Orifice Co= .6Y Orifice area= 15.90431 sq.ft. 
Q (cfs) = (Cw * L * H**1.5) or (Co* A* sqr(2*g*H)) 
No transition used, transition height = 0.0 
Weir equation= Orifice equation@ elev.= 80.05123 ft 
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Outlet Structure File: CAR10REV.STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table for Structure #3 
CULVERT-CR Circular Culvert (With Inlet Control) 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 
81.50 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

84.9 
87.3 
89.6 
91.9 
94.1 
96.3 

0.0 

Computation Messages 

E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
E < E1=78.10 
Submerged: HW =10.64 
Submerged: HW =11.14 
Submerged: HW =11.64 
Submerged: HW =12.14 
Submerged: HW =12.64 
Submerged: HW =13.14 
E = or > E2=81.5 

Used Unsubmerged Equ. Form (1) for elev. less than 72.91 ft 
Used Submerged Equation for elevations greater than 70.939 ft 
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq~ft) at de 

Transition flows interpolated from the following values: 
E1=72.91 ft; Q1=27.16 cfs; Dc=1.78 ft; E2=70.939 ft; Q2=31.05 cfs r 
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Outlet Structure File: CAR10REV.STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table A 
Table A = 3 ? 2 

Elevation (ft) Q (cfs) Contributing Structures 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 
81.50 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

11.1 
37.4 
72.6 
91.9 
94.1 
96.3 
0.0 

2 
2 
2 
3 
3 
3 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 Post Dev 

Page 1 
Return Freq: 2 years 

************************ 
* * 
* Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR2DEV .HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS----
76.40 ft 

0.08 cfs 
12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.l 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
(cu-ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4, 818 
6,434 
8,364 

10,61.7 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

11.6.7 
160.6 
21.4.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1.163.4 
1387.5 
1631.6 
1898.7 
21.92. 3 

1.0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR2DEV .HYD 
Outflow Hydrograph: car\OUT2X .HYD 

Post Dev 
Page 2 

Return Freq: 2 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 

INFLOW 
(cfs) 

0.00 
1. 20 
2.39 
3.59 
4.79 
5.99 
7.18 
8.38 
9.58 

10.78 
11.97 
13.17 
14.37 
15.57 
16.76 
17.96 
19.16 
20.36 
21.55 
22.75 
23.95 
25.15 
23.95 
22.75 
21.55 
20.36 
19.16 
17.96 
16.76 
15.57 
14.37 
13.17 
11.97 
10.78 

9.58 
8.38 
7.18 
5.99 
4.79 
3.59 
2.39 
1.20 
0.00 

------------------------------------------------------
I1+I2 
(cfs) 

1.2 
3.6 
6.0 
8.4 

10.8 
13.2 
15.6 
18.0 
20.4 
22.8 
25.1 
27.5 
29.9 
32.3 
34.7 
37.1 
39.5 
41.9 
44.3 
46.7 
49.1 
49.1 
46.7 
44.3 
41.9 
39.5 
37.1 
34.7 
32.3 
29.9 
27.5 
25.1 
22.8 
20.4 
1.8.0 
1.5.6 
13.2 
10.8 

8.4 
6.0 
3.6 
1..2 

28/t - 0 
(cfs) 

423.1 
424.1 
427.5 
433.3 
441.5 
452.1 
465.0 
480.3 
497.9 
517.9 
540.3 
565.0 
592.2 
621.7 
653.6 
687.9 
724.5 
763.5 
803.8 
841.3 
876.1 
908.8 
937.4 
959.5 
974.6 
984.3 
989.9 
992.3 
992.4 
990.6 
987.4 
983.1 
977.9 
972.2 
966.0 
959.4 
952.3 
944.1 
934.7 
924.4 
913.3 
901.5 
889.1 

28/t + 0 
(cfs) 

423.3 
424.3 
427.7 
433.5 
441.7 
452.3 
465.2 
480.6 
498.2 
518.3 
540.7 
565.4 
592.6 
622.1 
654.0 
688.3 
725.0 
764.0 
805.4 
848.1 
888.0 
925.2 
957.9 
984.1 

1003.8 
1016.5 
1023.8 
1027.0 
1027.1 
1024.7 
1020.5 
1014.9 
1008.2 
1000.7 

992.6 
983.9 
974.9 
965.5 
954.8 
943.1 
930.4 
916.9 
902.7 

OUTFLOW 
(cfs) 

0.08 
0.08 
0.09 
0.09 
0.10 
0.11 
0.12 
0.14 
0.16 
0.18 
0.20 
0.20 
0.20 
0.20 
0.20 
0.22 
0.25 
0.28 
0.78 
3.44 
5.91 
8.22 

10.25 
12.30 
14.61 
16.10 
16.96 
17.34 
17.34 
17.07 
16.57 
15.91 
15.13 
14.25 
13.29 
12.28 
1.1.. 31 
10.72 
10.06 

9.33 
8.54 
7.71. 
6.82 

ELEVATION 
(ft) 

76.40 
76.41 
76.43 
76.46 
76.51 
76.56 
76.62 
76.70 
76.79 
76.89 
77.00 
77.11 
77.23 
77.35 
77.49 
77.61 
77.74 
77.88 
78.02 
78.14 
78.25 
78.36 
78.45 
78.52 
78.56 
78.59 
78.61 
78.61 
78.61 
78.61 
78.60 
78.59 
78.57 
78.55 
78.54 
78.52 
78.50 
78.47 
78.44 
78.41 
78.37 
78.33 
78~29 

------------------------------------------------------
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 Post Dev 

Page 3 
Return Freq: 2 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR2DEV .HYD 
Outflow Hydrograph: car\OUT2X .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 
= Peak Outflow 

Peak Elevation = 

25.15 cfs 
17.34 cfs 
78.61 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage 
Peak Storage From Storm = 

Total Storage in Pond = 

12,698 cu-ft 
17,600 cu-ft 

30,297 cu-ft 

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 
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POND-2 Version: 5.21 S/N: 

Pond File: 
Inflow Hydrograph: 
Outflow Hydrograph: 

Peak Inflow = 
Peak Outflow = 
Peak Elevation 

Post 
car\OUTFLOX2.PND 
car\CAR2DEV .HYD 
car\OUT2X .HYD 

25.15 cfs 
17.34 cfs 
78.61 ft 

Dev 
Page 4 

Return Freq: 2 years 

EXECUTED: 02-22-2000 
11:25:50 
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Flow (cfs) 
0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0 27.0 30.0 33.0 
.------l-----l-----l-----l-----l-----l-----l-----l-----l-----1-----l-

13.3 - X * 
X * 14.3 - X * 
X * 15.3 - X * 
X * 16.3 - X * 

X * 17.3 - X * 
X * 18.4 - X * 

X * 19.4 - X * 
X * 20.4 - X * 

X * 21.4 - X * 
X * 22;4 - X * 

X * 23.5 - X * 
X * 24.5 - X * 

X * 25.5 - X * 
X * 26.5 - X * 

X * 27.5 - * 
* X 

28.6 - * X 

* X 
29.6 - * X 

* X 
30.6 - * X 

* X 
31.6 - * X 

TIME 
(min) 

X File: car\OUT2X .HYD Qmax = 17.3 cfs 
* File: car\CAR2DEV .HYD Qmax = 25.1 cfs 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Page 1 
Return Freq: 10 years 

************************ 
* * * Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR10DEV.HYD · 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS----
76.40 ft 

0.08 cfs 
12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71..00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
(cu-ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4, 818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,7~3 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

28/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR10DEV.HYD 
Outflow Hydrograph: car\OUT10X .HYD 

Page 2 
Return Freq: 10 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38~0 

39.0 
40.0 
41..0 
42-0 

INFLOW 
(cfs) 

0.00 
1.65 
3.29 
4.94 
6 .. 59 
8.23 
9.88 

11.53 
13.17 
14.82 
16.46 
18.11 
19.76 
21.40 
23.05 
24.70 
26.34 
27.99 
29.64 
31.28 
32.93 
34.58 
32.93 
31.28 
29.64 
27.99 
26.34 
24.70 
23.05 
21.40 
19.76 
18.11. 
16.46 
14.82 
13.17 
ll.53 

9.88 
8.23 
6.59 
4.94 
3.29 
l. 65 
0.00 

------------------------------------------------------
I1+I2 
(cfs) 

1.7 
4.9 
8.2 

11.5 
14.8 
18.1 
21.4 
24.7 
28.0 
31.3 
34.6 
37.9 
41.2 
44.5 
47.8 
51.0 
54.3 
57.6 
60.9 
64.2 
67.5 
67.5 
64.2 
60.9 
57.6 
54.3 
51.0 
47.8 
44.5 
41.2 
37.9 
34.6 
31.3 
28.0 
24.7 
21.4 
l8.1 
1.4.8 
11.5 
8.2 
4.9 
1.7 

28/t - 0 
(cfs) 

423.1 
424.6 
429.3 
437.4 
448.7 
463.3 
481.1 
502.2 
526.5 
554.1 
585.0 
619.1 
656.6 
697.3 
741.2 
788.4 
833.7 
876.2 
916.3 
954.2 
985.8 

1012.4 
1.032.8 
1045.9 
1053.4 
1056.6 
1056.5 
1.054.0 
1049.5 
1043.5 
1.036.5 
1028.5 
1020.0 
1.010.9 
1001.4 

991..6 
981..6 
971..5 
961.2 
950.4 
938.0 
924.3 
909.4 

28/t + 0 
(cfs) 

423.3 
424.7 
429.5 
437.6 
448.9 
463.5 
481.4 
502.5 
526.9 
554.5 
585.4 
619.5 
657.0 
697.8 
741.8 
789.0 
839.4 
888.0 
933.8 
977.2 

1018.4 
1053.3 
1080.0 
1.097.0 
1106.8 
11.11.0 
1ll0.9 
ll07.6 
1.101.7 
1.093.9 
1084.7 
1074.3 
1063.1 
1051..2 
1.038.9 
1026.1 
l0l3. 0 

999.8 
986.3 
972.7 
958.6 
943.0 
926.0 

OUTFLOW 
(cfs) 

0.08 
0.08 
0.09 
0.10 
0.11 
0.12 
0.14 
0.16 
0.19 
0.20 
0.20 
0.20 
0.20 
0.23 
0.26 
0.29 
2.90 
5.91 
8.75 

11.49 
16.33 
20.43 
23.56 
25.57 
26.72 
27.21 
27.20 
26". 80 
26.12 
25.20 
24.12 
22.90 
21.58 
20.18 
18.73 
1.7.23 
15.70 
1.4.14 
12.56 
1.1.17 
10.29 

9.32 
8.27 

ELEVATION 
(ft) 

76.40 
76.41 
76.44 
76.48 
76.54 
76.62 
76.71 
76.81 
76.93 
77.06 
77.19 
77.34 
77.50 
77.65 
77.80 
77.97 
78.12 
78.25 
78.38 
78.50 
78.59 
78.67 
78.73 
78.77 
78.79 
78.80 
78.80 
78.79 
78.78 
78.76 
78.74 
78.72 
78.69 
78.67 
78.64 
78.61. 
78.58 -
78.55 
78.52 
78.49 
78.45 
78.41. 
78.36 

------------------------------------------------------
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POND-2 Version: 5.2l S/N: 
EXECUTED: 02-22-2000 ll:25:50 

Page 3 
Return Freq: lO years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR10DEV.HYD 
Outflow Hydrograph: car\OUT10X .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

34.58 cfs 
27.2l cfs 
78.80 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

12,698 cu-ft 
19,823 cu-ft 

32,521 cu-ft 

>>>>> Warning, initial pond outflow > lst inflow ordinate. <<<<< 
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POND-2 Version: 5.21 S/N: 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR10DEV.HYD 
Outflow Hydrograph: car\OUT10X .HYD 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

34.58 cfs 
27.21 cfs 
78.80 ft 

Page 4 
Return Freq: 10 years 

EXECUTED: 02-22-2000 
11:25:50 
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13.3 

14.3 

15.3 

16.3 

17.3 

18.4 

19.4 

20.4 

21.4 

22.4 

23.5 

24.5 

25.5 

26.5 

27.5 

28.6 

29.6 

30.6 

31.6 

X 

* 

Flow (cfs) 
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0 
.------l-----l-----l-----l-----l-----l-----1-----l-----l-----l-----l-

- X * 
X * - X * 
X * - X * 

X * - X * 
X * - X * 

X * - X * 
X * - X * 

X * - X * 
X * - X * 

X * - X * 
X * - X * 

X * - X * 
X * - * 

* X 
- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

TIME 
(min) 

File: car\OUT10X .HYD Qmax = 27.2 cfs 
File: car\CAR10DEV.HYD Qmax = 34.6 cfs 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Page 1 
Return Freq: 25 years 

************************ 
* * * Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CAR25DEV.HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS---~ 

76.40 ft 
0.08 cfs 

12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
( cu-ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
56,974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR25DEV.HYD 
Outflow Hydrograph: car\OUT25X .HYD 

Page 2 
Return Freq: 25 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 

INFLOW 
(cfs) 

0.00 
1. 91 
3.82 
5.73 
7.63 
9.54 

11.45 
13.36 
15.27 
17.18 
19.08 
20.99 
22.90 
24.81 
26.72 
28.63 
30.53 
32.44 
34.35 
36.26 
38.17 
40.08 
38.17 
36.26 
34.35 
32.44 
30.53 
28.63 
26.72 
24.81 
22.90 
20.99 
19.08 
17.18 
15.27 
13.36 
11.45 

9.54 
7.63 
5.73 
3.82 
1. 91 
0.00 

------------------------------------------------------
I1+I2 
(cfs) 

1.9 
5.7 
9.6 

13.4 
17.2 
21.0 
24.8 
28.6 
32.5 
36.3 
40.1 
43.9 
47.7 
51.5 
55.3 
59.2 
63.0 
66.8 
70.6 
74.4 
78.3 
78.3 
74.4 
70.6 
66.8 
63.0 
59.2 
55.3 
51.5 
47.7 
43.9 
40.1 
36.3 
32.5 
28.6 
24.8 
21.0 
17.2 
13.4 

9.6 
5.7 
l. 9 

28/t - 0 
(cfs) 

423.1 
424.8 
430.4 
439.7 
452.9 
469.8 
490.5 
514.9 
543.2 
575.2 
611.1 
650.7 
694.2 
741.4 
792.3 
840.8 
886.7 
930.2 
969.4 

1002.2 
1030.3 
1054.7 
1073.4 
1084.8 
1090.5 
1092.0 
1090.3 
1086.0 
1079.8 
1072.1 
1063.4 
1053.7 
1043.4 
1032.6 
1021.5 
1010.0 

998.3 
986.4 
974.4 
962.3 
949.6 
935.2 
919.2 

28/t + 0 
(cfs) 

423.3 
425.0 
430.6 
439.9 
453.1 
470.0 
490.8 
515.3 
543.6 
575.6 
611.5 
651.1 
694.6 
741.9 
792.9 
847.7 
900.0 
949.7 
997.0 

1040.0 
1076.7 
1108.6 
1133.0 
1147.8 
1155.4 
1157.3 
1155.0 
1149.4 
1141.3 
1131.3 
1119.8 
1107.2 
1093.8 
1079.7 
1065.1 
1050.1 
1034.8 
1019.3 
1003.6 

987.8 
971.9 
955.4 
937.1 

OUTFLOW 
(cfs) 

0.08 
0.08 
0.09 
0.10 
0.11 
0.13 
0.15 
0.18 
0.20 
0.20 
0.20 
0.20 
0.23 
0.26 
0.30 
3.41 
6.66 
9.74 

13.81 
18.86 
23.17 
26.92 
29.79 
31.53 
32.42 
32.65 
32.38 
31.72 
30.77 
29.59 
28.24 
26.76 
25.18 
23.53 
21.81 
20.05 
18.25 
16.43 
14.59 
12.73 
11.11 
10.09 

8.96 

ELEVATION 
(ft) 

76.40 
76.41 
76.44 
76.50 
76.56 
76.65 
76.75 
76.88 
77.02 
77.15 
77.31 
77.48 
77.63 
77.80 
77.98 
78.14 
78.29 
78.43 
78.55 
78.64 
78.72 
78.79 
78.85 
78.88 
78.90 
78.90 
78.90 
78.88 
78.87 
78.84 
78.82 
78.79 
78.76 
78.73 
78.70 
78.66 
78.63 
78.60 
78.56 
78.53 
78.49 
78.44 
78.39 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Page 3 
Return Freq: 25 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR25DEV.HYD 
Outflow Hydrograph: car\OUT25X .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 
= Peak Outflow 

Peak Elevation = 

40.08 cfs 
32.65 cfs 
78.90 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond = 

12,698 cu-ft 
21,050 cu-ft 

33,747 cu-ft 

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 
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13.3 

14.3 

15.3 

16.3 

17.3 

18.4 

19.4 

20.4 

21.4 

22.4 

23.5 

24.5 

25.5 

26.5 

27.5 

28.6 

29.6 

30.6 

31.6 

X 

* 

Flow (cfs) 
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0 
.------1-----l-----l-----l-----l-----l-----l-----l-----l-----l-----l-

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- X * 
X * 

- x* 
* 

- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

* X 
- * X 

TIME 
(min) 

File: car\OUT25X .HYD Qmax = 32.7 cfs 
File: car\CAR25DEV.HYD Qmax = 40.1 cfs 
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POND-2 Version: S.2l S/N: 
EXECUTED: 02-22-2000 ll:2S:50 

Page l 
Return Freq: SO years 

************************ 
* * * Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\CARSODEV.HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS----
76.40 ft 

0.08 cfs 
l2 1 698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.SO 
7l. 00 
7l. so 
72.00 
72.SO 
73.00 
73.SO 
74.00 
74.SO 
7S.OO 
7S.SO 
76.00 
76.50 
77.00 
77.SO 
78.00 
78.SO 
79.00 
79.50 
80.00 
80.SO 
8l. 00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.l 
0.2 
0.2 
0.3 

ll.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
(cu-ft) 

0 
l3 

lOS 
304 
593 

l 1 0l7 
l/628 
2 1 4Sl 
3/S02 
4/8l8 
6/434 
8/364 

l0/6l7 
l3/2l8 
l6/l94 
l9/70l 
23/924 
28/958 
34/908 
4l/633 
48/9S8 
56/974 
6S/783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.S 

lO.l 
l9.8 
33.9 
S4.3 
8l.7 

ll6.7 
l60.6 
2l4.4 
278.8 
353.8 
440.S 
S39.7 
6S6.6 
797.3 
96S.l 

ll63.4 
l387.5 
l63l. 6 
l898.7 
2l92.3 

l. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

lO.l 
l9.8 
33.9 
S4.3 
8l. 7 

ll6 .. 7 
l60.6 
2l4.4 
278.8 
3S3.8 
440.6 
S39.9 
6S6.8 
797.6 
976.S 

l20l.2 
l460.5 
l723.9 
l993.3 
2289.l 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR50DEV.HYD 
Outflow Hydrograph: car\OUT50X .HYD 

Page 2 
Return Freq: 50 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME INFLOW 
(min) (cfs) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 
43.0 
44.0 

0.00 
2.06 
4.12 
6.17 
8.23 

10.29 
12.35 
14.41 
16.46 
18.52 
20.58 
22.64 
24.70 
26.75 
28.81 
30.87 
32.93 
34.99 
37.04 
39.10 
41.16 
43.22 
43.22 
43.22 
43.22 
43.22 
43.22 
43.22 
41.16 
39.10 
37.04 
34.99 
32.93 
30.87 
28.81 
26.75 
24.70 
22.64 
20.58 
18.52 
16.46 
14.41 
12.35 
10.29 

8.23 

------------------------------------------------------
I1+I2 
(cfs) 

2.1 
6.2 

10.3 
14.4 
18.5 
22.6 
26.8 
30.9 
35.0 
39.1 
43.2 
47.3 
51.5 
55.6 
59.7 
63.8 
67.9 
72.0 
76.1 
80.3 
84.4 
86.4 
86.4 
86 .4. 
86.4 
86.4 
86.4 
84.4 
80.3 
76.1 
72.0 
67.9 
63.8 
59.7 
55.6 
51.5 
47.3 
43.2 
39.1 
35.0 
30.9 
26.8 
22.6 
18.5 

28/t - 0 
(cfs) 

423.1 
425.0 
431.0 
441.1 
455.2 
473.5 
495.8 
522.2 
552.7 
587.3 
626.0 
668.8 
715.6 
766.5 
818.4 
867.5 
914.1 
957.9 
994.6 

1025.8 
1052.8 
1076.6 
1096.4 
1111.6 
1123.1 
1131.7 
1137.9 
1142.5 
1144.3 
1142.6 
1138.4 
1132.3 
1124.8 
1116.0 
1106.1 
1095.3 
1083.9 
1072.1 
1059.9 
1047.4 
1034.7 
1021..8 
1.008.8 

995.8 
982.6 

28/t + 0 
(cfs) 

423.3 
425.2 
431.2 
441.3 
455.5 
473.8 
496.1 
522.6 
553.1 
587.7 
626.4 
669.2 
716.1 
767.1 
822.1 
878.1 
931.3 
982.1 

1030.0 
1070.7 
1106.0 
1137.2 
1163.1 
1182.9 
1198.0 
1209.6 
1218.1 
1224.4 
1226.9 
1224.5 
1218.7 
1210.4 
1200.2 
11.88.6 
1175.7 
1161.6 
11.46.8 
1131.3 
11.15.3 
1099.0 
1082.4 
1.065.6 
1048.6 
1.031. 5 
1014.3 

OUTFLOW 
(cfs) 

0.08 
0.08 
0.09 
0.10 
0.11 
0.13 
0.16 
0.18 
0.20 
0.20 
0.20 
0.21 
0.24 
0.28 
1. 82 
5.30 
8.60 

12.06 
17.69 
22.48 
26.62 
30.28 
33.32 
35.65 
37.43 
38.94 
40.1.0 
40.95 
41.29 
40.97 
40.18 
39.05 
37.69 
36.33 
34.80 
33.15 
31.41 
29.59 
27.71 
25.80 
23.84 
21.. 87 
1.9.87 
1.7.86 
15.84 

ELEVATION 
(ft) 

76.40 
76.41 
76.45 
76.50 
76.57 
76.67 
76.78 
76.91 
77.06 
77.20 
77.37 
77.54 
77.71 
77.89 
78.07 
78.23 
78.37 
78.51 
78.62 
78.71 
78.79 
78.86 
78.92 
78.96 
78.99 
79.02 
79.03 
79.04 
79.05 
79.05 
79.03 
79.02 
79.00 
78.97 
78.94 
78.91. 
78.88 
78.84 
78.81 
78.77 
78.74 
78.70 
78.66 
78.62 
78'.5.8 

I 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CARSODEV.HYD 
Outflow Hydrograph: car\OUTSOX .HYD 

Page 3 
Return Freq: 50 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

45.0 
46.0 
47.0 
48.0 

INFLOW 
(cfs) 

6.17 
4.12 
2.06 
0.00 

------------------------------------------------------
I1+I2 2S/t - 0 2S/t + 0 OUTFLOW ELEVATION 
(cfs) (cfs) (cfs) (cfs) (ft) 

--------- ------------ ----------- --------- ---------
14.4 969.4 997.0 13.81 78.55 
10.3 956.1 979.7 11.78 78.51 

6.2 941.2 962.3 10.52 78.46 
2.1 924.6 943.3 9.34 78.41 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Page 4 
Return Freq: 50 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CARSODEV.HYD 
Outflow Hydrograph: car\OUTSOX .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow = 
= Peak Outflow 

Peak Elevation = 

43.22 cfs 
41.29 cfs 
79.05 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage 
Peak Storage From Storm 

Total Storage in Pond 

= 

= 

12,698 cu-ft 
22,877 cu-ft 

35,574 cu-ft 

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<< 
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POND-2 Version: 5.2l S/N: 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CARSODEV.HYD 
Outflow Hydrograph: car\OUTSOX ~HYD 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

43.22 cfs 
4l. 29 cfs 
79.05 ft 

Page 5 
Return Freq: 50 years 

EXECUTED: 02-22-2000 
ll:25:50 
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Flow (cfs) 
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0 
.------l-----l-----l-----l-----l-----l-----1-----l-----l-----l-----l-

13.3 - X * 
X * 14.3 - X * 

X * 15.3 - X * 
X * 16.3 - X * 

X * 17.3 - X * 
X * 18.4 - X * 

X * 19.4 - X * 
X * 20.4 - X * 

X * 21.4 - X * 
X * 22.4 - X * 

X * 23.5 - X * 
X * 24.5 - X * 

X * 25.5 - X * 
X * 26.5 - X * 

X * 27.5 - X * 
·* 28.6 * X 

* X 
29.6 - * X 

* X 
30.6 - * X 

* X 
31.6 - * X 

TIME. 
(min) 

X File: car\ OUTS OX .HYD Qmax = 41.3 cfs 
* File: car\CARSODEV.HYD Qmax = 43.2 cfs 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Page 1 
Return Freq: 100 years 

************************ 
* 
* 
* 
* 
* 
* 

Williamsburg Dodge 
* 
* 
* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\C100D .HYD 
Rating Table file: car\OUTFLOX2.PND 

----INITIAL CONDITIONS----
Elevation= 76.40 ft 
Outflow = 0.08 cfs 
Storage 12,698 cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 
0.2 
0.3 

11.4 
37.8 
73.0 
92.3 
94.6 
96.8 

STORAGE 
(cu-ft) 

0 
13 

105 
304 
593 

1,017 
1,628 
2,451 
3,502 
4,818 
6,434 
8,364 

10,617 
13,218 
16,194 
19,701 
23,924 
28,958 
34,908 
41,633 
48,958 
5,61974 
65,783 

Time increment (t) = 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.5 
539.7 
656.6 
797.3 
965.1 

1163.4 
1387.5 
1631.6 
1898.7 
2192.3 

1. 0 min. 

2S/t + 0 
(cfs) 

0.0 
0.4 
3.5 

10.1 
19.8 
33.9 
54.3 
81.7 

116.7 
160.6 
214.4 
278.8 
353.8 
440.6 
539.9 
656.8 
797.6 
976.5 

1201.2 
1460.5 
1723.9 
1993.3 
2289.1 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 02-22-2000 11:25:50 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\C100D .HYD 
Outflow Hydrograph: car\OUT100X .HYD 

Page 2 
Return Freq: 100 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 

INFLOW 
(cfs) 

0.00 
2.95 
5.89 
8.84 

11.79 
14.73 
17.68 
20.63 
23.57 
26.52 
29.47 
32.41 
35.36 
38.31 
41.25 
44.20 
47.15 
50.09 
53.04 
55.99 
58.94 
61.88 
58.94 
55.99 
53.04 
50.09 
47.15 
44.20 
41.25 
38.31 
35.36 
32.41 
29.47 
26.52 
23.57 
20.63 
17.68 
14.73 
11.79 

8.84 
5.89 
2.95 
0.00 

------------------------------------------------------
I1+I2 
(cfs) 

3.0 
8.8 

14.7 
20.6 
26.5 
32.4 
38.3 
44.2 
50.1 
56.0 
61.9 
67.8 
73.7 
79.6 
85.5 
91.3 
97.2 

103.1 
109.0 
114.9 
120.8 
120.8 
114.9 
109.0 
103.1 

97.2 
91.3 
85.5 
79.6 
73.7 
67.8 
61.9 
56.0 
50.1 
44.2 
38.3 
32.4 
26.5 
20.6 
14.7 

8.8 
3.0 

2S/t - 0 
(cfs) 

423.1 
425.9 
434.5 
449.0 
469.4 
495.6 
527.7 
565.6 
609.4 
659.1 
714.6 
775.9 
837.3 
896.3 
953.2 

1001.2 
1042.5 
1078.6 
1110.7 
1139.1 
1164.1 
1186.6 
1202.9 
1210.6 
1211.9 
1208.5 
1201.7 
1192.5 
1181.5 
1169.2 
1156.0 
1142.0 
1127.6 
1112.1 
1095.7 
1078.7 
1061.2 
1043.3 
1025.1 
1006.6 

988.0 
969.3 
949.9 

2S/t + 0 
(cfs) 

423.3 
426.0 
434.7 
449.3 
469.7 
495.9 
528.0 
566.0 
609.8 
659.5 
715.0 
776.4 
843.6 
911.0 
975.9 

1038.6 
1092.6 
1139.7 
1181.7 
1219.7 
1254.0 
1284.9 
1307.4 
1317.9 
1319.6 
1315.0 
1305.7 
1293.1 
1278.0 
1261.1 
1242.9 
1223.7 
1203.9 
1183.5 
1162.2 
113 9. 9 
1117.0 
1093.6 
1069.8 
1045.7 
1021.4 

996.9 
972.2 

OUTFLOW 
(cfs) 

0.08 
0.08 
0.09 
0.11 
0 .1.3 
0.16 
0.19 
0.20 
0.20 
0.20 
0.24 
0.28 
3.16 
7.34 

11.36 
18.70 
25.04 
30.58 
35.51 
40.31 
44.97 
49.16 
52.22 
53.64 

-53.88 
53.25 
51.99 
50.28 
48.23 
45.93 
43.46 
40.86 
38.17 
35.73 
33.22 
30.61 
27.92 
25.16 
22.37 
19.53 
16.68 
13.80 
11.14 

ELEVATION 
(ft) 

76.40 
76.42 
76.47 
76.54 
76.65 
76.78 
76. 94 -
77.11 
77.30 
77.51 
77.71 
77.92 
78.13 
78.32 
78.50 
78.64 
78.76 
78.86 
78.96 
79.04 
79.10 
79.16 
79.20 
79.23 
79.23 
79.22 
79.20 
79.18 
79.15 
79.12 
79.08 
79.04 
79.01 
78.96 
78.91 
78.86 
78.81 
78.76 
78.71 
78.65 
78.60 
78.55 
78.49 
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• 

• 

Williamsburg Dodge 

BMP and Drainage Computations 

Prepared by: Potts, Minter, and Associates 
November 1 0, 1999 
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• 
Williamsburg Dodge 

+Hydrology Computations 

• 

• 
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t jo = 4,!)" ,AI. /1r. / . ¢, = ;I .:(, s- -=: 24 · 2 {) c~. 

t F'-' ::: F. z ,A/. /Ar ./ ?? o .: (! / J<: (s-: 2-) -~ -13. ')o ch . 
~~/)4 =- t:. 2 //v, !Jr . . ./ ~C)Q ::o \L? ,-) {c. zJ - 58. jtJ cf.S. 
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• 

BENGTSON, DEBELL & ELKIN, LTD. 
808 Moorefield Park Drive, Suite 220 

RICHMOND, VIRGINIA 23236 
(804) 320-2667 

JOB /-ft//r/1/'?S()(;(/ ... 'j,... ljc.(.; {. zr 7 
SHEETN0._-=2=-------- OF _____ _ 

CALCULATEDBY _______ DATE _____ _ 

CHECKEDBY _______ DATE _____ _ 

SCALE 

/6./- C.<f 

PRODUCT 204·1 (Sii>Jh! Sheelsl1'l5·1 (Padde<ll 
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POND-2 Version: 5.2l S/N: 

Pond File: car\OUTFLOX2.PND 
Inflow Hydrograph: car\CAR25DEV.HYD 
Outflow Hydrograph: car\OUT25X .HYD 

Peak Inflow = 
Peak Outflow = 
Peak Elevation 

40.08 cfs 
32.65 cfs 
78.90 ft 

Page 4 
Return Freq: 25 years 

EXECUTED: 02-22-2000 
ll:25:50 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

S/N: 
11-10-1999 

• 

• 

• 

Williamsburg Dodge, Pre-developed inflow hydrographs 

* * * * * * S~~y OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adi * C * I * A 
Where: Q=cfs 1 C=Weighted Runoff-Coefficient, I=in/hourl A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea Runoff 
Descr. I C' 

RETURN FREQUENCY = 2 years 
'C' adjustment, k = 1 
Adi 'C' = Wtd.'C' x 1 

Area Tc Wtd. ll==~~;~====~=====;~~=~==i=;;:~=;= 
acres I (min) 'C' I 1 C' in/hr acres I (cfs) 

--------------------------~-------------- -----------------------~--------
area A 0.400 J 1}~1 I 
area B 0.800...; ~ 1 -------------\1- ;~ ~ ~~;;r ~ ~ ~;~ ;/ 

l~ .\ \ 

I 

1

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

0.424 3.2oo 18.1o 1 24.58 

\ 
\ 
\ 

\ 
'''•,,,.___ 1 ~\ . . / 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

S/N: 
11-10-1999 

• 

• 

• 

Williamsburg Dodge, Pre-developed inflow hydrographs 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCH&~GES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

area A 
area B 

Runoff 
I C' 

Area 
acres 

RETURN FREQUENCY = 10 years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd. 1 C' x 1 

========================= ======== 
Tc Wtd. J I Adj. I Total 

(min) 'C' I 'C' in/hr acres 
Peak Q 

(cfs) 
--------------1 -----------------------

-------~,------

21.00'"" 0.424 0.424 4.400 18.10 1 33.79 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

8/N: 
11-10-1999 

• 

• 

• 

Williamsburg Dodge, Pre-developed inflow hydrographs 

* * * * * * SUM~~y OF RATIONAL METHOD PEAK ~ISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

area A 
area B 

Runoff 
I C' 

0.400 
0.800 

Area 
acres 

17.00 
1.10 

Tc 
(min) 

Wtd. 
I C' 

---------------~--------------
21.00 0.424 

RETURN FREQUENCY = 50 years 
'C' adjustment, k = 1.1 
Adj. 'C' = Wtd.'C' x 1.1 

=========================!======== 
I 

Total 1 Peak Q 
acres (cfs) 

Adj . I 
'C' in/hr 

1 0.467 5.700 18.10 I 48.15 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

S/N: 
11-10-1999 

• 

• 

• 

Williamsburg Dodge, Pre-developed inflow hydrographs 

* * * * '* * Su'"MMARY OF RATIONAL METHOD PEAK DISCH_P. ..... -q_GES * * * * * * 

Q = adl * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 100 years 
'C' adjustment, k = 1.25 
Adj. 'C' = Wtd.'C' x 1.25 

Subarea Runoff Area I Tc Wtd. =!==~~;~====~=====;~~=~==!=;::~=;= 

--~=:=:~----~~~-----~=:::_~-~~~~~---~~~-- I --~=~---i~~h: ___ :=:=: __ --~=~=~-
area A o. 400""' 1 7 ...... oo-', 1 1 

area B ~~~~~---~ -------------J ----------------------- -------- / 
21.00 0.424 I 0.530 6.300 18.10 60.48 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

8/N: 
11-10-1999 

• ************************************************************************ 
************************************************************************ 
* 
* 
* 
* 
* 
* 

MODIFIED RATIONAL METHOD 
---- Grand Summary For All Storm Freauencies 

* 
* 
* 
* 
* 
* 

************************************************************************ 
************************************************************************ 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Pre-developed inflow hydrographs 

Area = 18.10 acres Tc = 21.00 minutes 
. .. .. . . . . . . . . . . . . . . . . . . . . . . . ................................ , ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .. . . . . . . . . .. . . ................ . 

VOLUMES 
Frequency Adjusted Duration Intens. Qpeak Allowable I Inflow Storage 

(years) 'C' minutes in/hr cfs cfs I (cu.ft.) (cu.ft.) 

----;------~~~;~-------;~-----;~;;~---;~~~~---;~~;;iq·{l --------;----------~-

• 
10 0 . 4 2 4 21 4 . 4 0 0 3 3 . 7 9 3 5 . 0 0 1}· II, 0 0 

• 

50 0.467 21 5.700 48.15 50.00 J 0 0 
100 0.530 21 6.300 60.48 65.00 -~) 0 0 

~ .~ \...._..,/ 1 
ii1'~~~ .t 
d\a-10~ 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Pre-developed inflow hydrographs 

RETURN FREQUENCY: 2 yr 'C' Adjustment = 1.000 Allowable Q = 25.00 cfs 

Hydrograph file duration= 0.00 minutes 
Hydrograph file: 2YR .HYD Tc = 21.00 minutes 

• • • ,. • • • • a • • • " " • ,. • 4 • • • • • • • • • • ,. • • • • • e • • " • • • • • • o • • • • ,. • • • • • • • "' • • • • • • • • • • • • • • ~ • • • .......................................................................................... 

Weighted Adjusted Duration Intens. Areas 

• 

• 

'C' 'C' minutes in/hr acres 

0.424 0.424 21 3.200 18.10 

O(l.."" 

\~)) 

Qpeak 1 

cfs 

24.58 

VOLlJMES 
Inflow 
(cu. ft.) 

Storage 
(cu. ft.) 

Qallow = or > Qtc 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

• 
8/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Pre-developed inflow hydrographs 

RETURN FREQUENCY: 10 yr 'C 1 Adjustment = 1.000 Allowable Q = 35.00 cfs 

Hydrograph file duration= 0.00 minutes 
Hydrograph file: 10YR .HYD Tc = 21.00 minutes 

• • • • • • • • • • • • • • • • • • • • • • .. • • • • .. • • • • • • • • • • .. • ~ • • • • • • • • • ~ .. • • • " .. 0 • • • • • '" • • • .. • • • • • .. • • . . . . . . . . . . .. . . . . . . . . . . . .. .. . . . . . . . . .. . . " . .. . . . ~ . . .. .. . . .. . . .. . . . . . .. . . . . . . .. .. . . . " . . . . . . 

Weighted Adjusted Duration Intens. Areas 
'C 1 'C 1 minutes in/hr acres 

0.424 0.424 21 4.400 18.10 

• 

• 

Qpeak I 
cfs · 

33.79 

VOLUMES 
Inflow 
(cu. ft.) 

Storage 
(cu. ft.) 

Qallow = or > Qtc 
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Quick TR-55 Ver.5.46 
Execute~: 11:24:14 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Pre-developed inflow hydrographs 

RETURN FREQUENCY: 50 yr 'C' Adjustment = 1.100 Allowable Q = 50.00 cfs 

Hydrograph file duration= 0.00 minutes 
Hydyograph file: SOYR .HYD Tc = 21.00 minutes 
...................................................................................................... .. . . . . . . . . . . . . . .. . .. .. . . .. . .. . . .. .. . . .. . . . . . . . .. . . . . . ~ . . . . .. . . . . . . . .. . . .. .. . . .. .. . . . . . . .. .. .. .. . 

Weighted Adjusted Duration Intens. Areas 
'C' 'C' minutes in/hr acres 

0.424 0.467 21 5.700 18.10 

• 

• 

Qpeak 
cfs 

48.15 i 

VOL1:JMES 
Inflow 
(cu. ft.) 

Storage 
(cu. ft.) 

Qallow = or > Qtc 
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Quick TR-55 Ver.5.46 
Executed: 11:24:14 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Pre-developed inflow hydrographs 

RETURN FREQUENCY: 100 yr 'C 1 Adjustment = 1.250 Allowable Q = 65.00 cfs 

Hydrograph file duration= 0.00 minutes 
Hydrograph file: 100YR .HYD Tc = 21.00 minutes 
. . . . . . .. . .. . .. .. . . .. . . . . . . . ~ . . . . . . .. . .. . .. . . . . . . .. . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . " 
• • • • • • • • • • • • • • • • • • .. • • • • • • • • • • .. • • • • • • .. .. • • • • • • • ~ • • .. • • • • • • • • • • • • • • • • $ • • • • • • • • • • 

Weighted Adjusted Duration Intens. 
\ c I I c I • t ' /h mlnu es ln r 

0.424 0.530 21 6.300 

• 

• 

Areas 
acres 

18.10 

Qpeak 
cfs 

60.48 

VOLUMES 
Inflow Storage 
(cu. ft.) (cu. ft.) 

Qallow = or > Qtc 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

8/N: 
11-10-1999 

• ~ Williamsburg Dodge, Postdeveloped inflow hydrographs ------
* * * * * * Su~M&~Y OF R~TIONAL METHOD PEAK DISCK~GES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

RETU~~ FREQUENCY =~ 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= 

years 

======== 
Subarea Runoff Area 1

1 

Tc Wtd. 1
j j Adj. : Total Peak Q 

Descr. 'C 1 acres (m.:.n) 'C' 'C' in/hr acres (cfs) 
--------------------------,--------------1 1-----------------------~--------
area A 0.400 10.60 / ,~ 1 

area B 0.620 ~~ I 

area c ~~~~~m/J<: __ I\;~:;;f;:~;;-11-;:~;;---;:;;;---~;:~;-1-&Y 
• ~~-~ ot \ 

{6''6 \ 

"'-

• 
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Quick TR-55 Ver.5.46 
Executed: 13:23:06 

• 
S/N: 

11-15-1999 

Williamsburg Dodge 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.502 Area= 18.100 acres Tc = 21.00 minutes 

• 

• 

Adjusted C = 0.502 Td= 21.00 min. I= 3.20 in/hr 

RETURN FREQUENCY: G_) year storm 
Output file: CAR2DEV .HYD 

Adj.factor = 1.00 

HYDROGRAPH FOR MAXIML~ STORAGE 
For the 2 Year Storm 

Time increment = 1.00 Minutes 

Qp= 29.08 cfs 

Time 
Minutes Time on left represents time for first Q in each row. 

0.00 
7.00 

14.00 
21.00 
28.00 
35.00 
42.00 

0.00 
9.69 

19.38 
29.08 
19.38 

9.69 
0.00 

1. 38 2.77 
11.08 12.46 
20.77 22.15 
27.69 26.31 
18.00 16.61 

8.31 6.92 

4.15 5.54 6.92 8.31 
13.85 15.23 16.61 18.00 
23.54 24.92 26.31 27.69 
24.92 23.54 22.15 20.77 
15.23 13.85 12.46 11.08 

5.54 4.15 2.77 1. 38 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

S/N: 
11-10-1999 

• 

• 

• 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

* * * * * * Su~MARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 
'C' adjustment, k = 1 
Adi. 'C' = Wtd.'C' x 1 

Subarea Runoff Area Tc Wtd. ~~~~;~;~~~~~~~~~~~;~~=~~~~~;::~~;· 

:~;~=~=~---~~~~g---~~~=- ~-~~~~:~--~~~--1 !--~~~---~~~~=---~====-- i --~=~::_ 
area C 0.800 ~~ of; II I 

---------------1--------------1 i-----------------------~--------
0 I I 21. 0 0 0 . 50 2 II 0 . 50 2 4 . 4 0 0 18 . 10 I 3~.-

\ o. l '" 'I 

\'6~ 
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Quick TR-55 Ver.5.46 
Executed: 13:23:06 

• 
S/N: 

11-15-1999 

Williamsburg Dodge 

**** Modified Rational Hydrograph ***** 
Weighted C 0.502 Area= 18.100 acres Tc = 21.00 minutes 

• 

• 

Adjusted C = 0.502 Td= 21.00 min. 

RETURN FREQUENCY: 10 year storm 
Output file: CAR10DEV.HYD 

I= 4.40 in/hr 

Adj.factor = 1.00 

HYDROGRAPH FOR MAXIMu~ STORAGE 
For the 10 Year Storm 

Time Time increment = 1.00 Minutes 

Qp= 39.98 cfs 

Minutes Time on left represents time for fi~st Q in each row. 

0.00 
7. 00 

14.00 
21.00 
28.00 
35.00 
42.00 

0.00 
13.33 
26.65 
39.98 
26.65 
::.3.33 

0.00 

l. 90 3.81 
::..5.23 17.13 
28.56 30.46 
38.08 36.17 
24.75 22.85 
l.l.42 9.52 

~ ...,, 
':) • I~ 7.62 9.52 11.42 

19.04 20.94 22.85 24.75 
32.36 34.27 36.17 38.08 
34.27 32.36 30.46 28.56 
20.94 19.04 17.13 15.23 

7.62 5.71 3.81 1. 90 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

8/N: 
11-10-1999 

• 

• 

• 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

* * * * * * SUMMP~Y OF RATIONAL METHOD PEAK DISCF~~GES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour/ A=acres 

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

area A 
area B 
area C 

Runoff 
'C' 

Area 
acres 

Tc 
(min) 

Wtd. 
'C' 

RETURN FREQUENCY = 50 years 
'C' adjustment/ k = 1.1 
Adj. 'C' = Wtd. 1 C' x 1.1 

========================= ======== 
Adj. I 
'C' in/hr 

Total 
acres 

Peak Q 
(cfs) 

0.400 10.60 

~~;~~----~~~~--i--------------1 1-----------------------1--------
l 21.00 o.5o2 11 o.ss2 5.7oo 1s.1o 1 56.98 
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Quick TR-55 Ver.5.46 
Executed: 13:23:06 

• 
S/N: 

11-15-1999 

Williamsburg Dodge 

**** Modified Rational Hydrograph ***** 
Weighted C 0.502 Area= 18.100 acres Tc = 21.00 minutes 

• 

• 

Adjusted c 0.552 Td= 27.00 min. 

RETURN FREQUENCY: 50 year storm 
Output file: CAR50DEV.HYD 

I= 5.00 in/hr 

Adj.factor = 1.10 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 50 Year Storm 

Time Time increment = 1.00 Minutes 

Qp= 49.97 cfs 

Minutes Time on left represents time for first Q in each row. 

0.00 
7.00 

14.00 
21.00 
28.00 
35.00 
42.00 

0.00 
16.66 
33.32 
49.97 
47.59 
30.94 
14.28 

2.38 
19.04 
35.70 
49.97 
45.21 
28.56 
11.90 

4.76 
21.42 
38.08 
49.97 
42.83 
26.18 

9.52 

7.14 9.52 11.90 14.28 
23.80 26.18 28.56 30.94 
40.46 42.83 45.21 47.59 
49.97 49.97 49.97 49.97 
40.46 38.08 35.70 33.32 
23.80 21.42 19.04 16.66 

7.14 4.76 2.38 0.00 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

S/N: 
11-10-1999 

• 

• 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

* * * * * * SL~MARY OF ~~TIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for each return frequency 
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Quick TR-55 Ver.5.46 
Executed: 13:23:06 

S/N: 
11-15-1999 

• 

• 

• 

Williamsburg Dodge 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.502 Area= 18.100 acres Tc = 21.00 minutes 

Adjusted C = 0.627 Td= 21.00 min. 

RETURN FREQUENCY: 100 year storm 
Output file: C100D .HYD 

I= 6.30 in/hr 

Adj.factor = 1.25 

HYDROGRAPH FOR MAXIML~ STORAGE 
For the 100 Year Storm 

Qp= 71.55 cfs 

Time I Time increment = 1.00 Minutes 

-~~~~===1------==~=-=~-~==~-~=~~===~~=-=~~=-==~-==~=~-~-~~-=~~~-==~~----0.00 I 0.00 3.41 6.81 10.22 13.63 17.04 20.44 
7.oo I 23.85 27.26 30.67 34.07 37.48 40.89 44.30 

14.oo 1 47.70 51.11 54.52 57.92 61.33 64.74 68.15 
21.00 71.55 68.15 64.74 61.33 57.92 54.52 51.11 
28.00 47.70 44.30 40.89 37.48 34.07 30.67 27.26 
35.00 23.85 20.44 17.04 13.63 10.22 6.81 3.41 
42.00 0.00 

YC021_WILLIAMSBURG_DODGE_7101 - 142



Quick TR-55 Ver.5.46 
Executed: 13:23:06 

S/N: 
11-15-1999 

• ************************************************************************ 
************************************************************************ 
* 
* 
* 
* 
* 
* 

MODIFIED RATIONAL METHOD 
---- Grand Summary For All Storm Frequencies 

* 
* 
* 
* 
* 
* 

************************************************************************ 
************************************************************************ 

First peak outflow point assumed to occur at inflow recession leg. 

Williamsburg Dodge 

Area = 18.10 acres Tc = 21.00 minutes 
. . . . . .. . . . . . . . . .. . . . . . .. .. . .. . . . . . .. . . .. . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .................. . 

VOLUMES 
Frequency Adjusted Duration Intens. Qpeak Allowable I Inflow Storage 

~~=:~:~-----~:~-----~~~:=:: ___ ~~~~~---~~: ______ :~: ____ 1---~~:~~=~~---~~:~~=~) 
l 

2 o.502 21 3.200 29.08 26.oo I 36,636 3,876 

• 
10 0.502 21 4.400 39.98 36.70 I 50,374 4,132 
50 0.552 27 5.000 49.97 46.60 80,958 13,854 

100 0.627 21 6.300 71.55 63.20 90,158 10,526 

• 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

Hydrograph file duration= 21.00 minutes 
Hydrograph file: 2YR POST.HYD 

"'"""""'"" 
Tc = 21.00 minutes 

~ . .. .. . . . . .. . . . . .. .. .. .. . . . . . ~ . .. . . . . . . . .. . . . .. .. . . . .. . . . . .. . . .. . . . . . .. .. . .. . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . " .... "' ...................................... . 

Weighted Adjusted Duration Intens. Areas 
'C' 'C' minutes in/hr acres 

Qpeak 
cfs 

VOLUMES 
Inflow Storage 
(cu. ft. ) (cu. ft.) 

************************************************************ Storage Maximum 
0.502 0.502 21 3.200 18.10 29.08 l 36,643 6,000 

**************************************************************************** 

• 0.502 0.502 30 2.600 18.10 23.63 Qpeak < Qallow 

• 
YC021_WILLIAMSBURG_DODGE_7101 - 144



Quick TR-55 Ver.5.46 
Executed: 12:01:59 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

Hydrograph file duration= 21.00 minutes 
Hydrograph file: 10YRPOST.HYD Tc = 21.00 minutes : : : : : : : : : : : : : : : : : =-~~·: :'":-"':--: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

VOLT.JMES 
Weighted Adjusted Duration Intens. Areas Qpeak j Inflow Storage 

--~~~-------~~~-----~~~~==:---~~~~~---~=::: ______ ::: __ !---~=~~=~~~---~=~~=~~) 
************************************************************ Storaae Maximum 

o.5o2 o.5o2 21 4.4oo 1s.1o 39.99 1 so,3s4 ~ 7,292 
**************************************************************************** 

• 0.502 0.502 30 3.600 18.10 32.72 1 Qpeak < Qallow 

• 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

RETURN FREQUENCY: 50 yr 'C' Adjustment = 1.100 Allowable Q = 43.50 cfs 

Hydrograph file duration= 21.00 minutes 
Hydrograph file: 50YRPOST.HYD Tc = 21.00 minutes . .. . . . . . . ~ .. . . . .. . .. .. . .. .. . . .. . . . . ~ .. .. . . . .. . . . . . .. . . .. .. . .. . . . . .. . . .. . . .. .. .. .. . . . . . . . . .. . ~ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . .. .. . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

VOLu~ES 

Weighted Adjusted Duration Intens. Areas Qpeak J Inflow Storage 
'C' 1 C' minutes in/hr acres cfs I (cu.ft.) (cu.ft.) 

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

************************************************************ Storage Maximum 
o.5o2 o.s52 21 s.7oo 18.1o s6.98 1 71,797 16,987 

**************************************************************************** 

• 0.502 
0.502 

• 

0.552 
0.552 

30 
40 

4.700 
4.000 

18.10 
18.10 

46.98 
39.99 

84,573 10,724 
Q~eak < Qallcw 
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Quick TR-55 Ver.5.46 
Executed: 12:01:59 

• 
S/N: 

11-10-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur at Tc hydrograph recession leg. 

Williamsburg Dodge, Postdeveloped inflow hydrographs 

RETURN FREQUENCY: 100 yr 'C' Adjustment = 1.250 Allowable Q = 58.90 cfs 

Hydrograph file duration= 21.00 minutes 
Hydrograph file: 100 POST.HYD Tc = 21.00 minutes 
::::::::::::::::::-:::-:-::-::-:-::::;:::::::::::::::::::::::::::::::::::::::::::: 

VOLUMES 
Weighted Adjusted Duration Intens. Areas Qpeak I Inflow Storage 

{cu. ft.) 'C' 'C' minutes in/hr acres cfs I (cu.ft.) 
------------------------------------------------------1---------------------

************************************************************ Storaoe Maximum 
0.502 0.628 21 6.300 18.10 71.57 ! 90,176 ~ 15,962 

**************************************************************************** 

.0.502 
0.502 

• 

0.628 
0.628 

30 
40 

5.200 
4.400 

18.10 
18.10 

59.07 
49.98 

106,330 6,770 
Qpeak < Qallow 
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• 

• 

ll-13-l~~~ .L4:U.j:<J:.j 

Hydrograph file: car\2YRPOST .HYD 

HYDROGRAPH ORDINATES (cfs) 
Time increment = 1.00 Minutes Time j 

Minutes Time on left represents time for first Q in each row. 
---------------------------------------------------------------

0.00 
7.00 

14.00 
21.00 
28.01 
35.01 
42.01 

0.00 
9.69 

19.39 
29.08 
19.39 

9.69 
0.00 

1.38 
ll. 08 
20.77 
27.70 
18.00 

8.31 

2.77 4.15 5.54 
12.46 13.85 15.23 
22.16 23.54 24.93 
26.31 24.93 23.54 
16.62 15.23 13.85 

6.92 5.54 4.15 

Hydrograph file: car\10YRPOST.HYD 

HYDROGRAPH ORDINATES (cfs) 

6.92 8.31 
16.62 18.00 
26.31 27.70 
22.16 20.77 
12.46 11.08 

2.77 1.38 

Time I Time increment= 1.00 Minutes 
Minutes! Time on left represents time for first Q in each row. 

-------- ---------------------------------------------------------------
0.00 0.00 1.90 3.81 5.71 7.62 9.52 11.42 
7.00 13.33 15.23 17.14 19.04 20.95 22.85 24.75 

14.00 26.66 28.56 30.47 32.37 34.27 36.18 38.08 
21.00 39.99 38.08 36.18 34.27 32.37 30.47 28.56 
28.01 26.66 24.75 22.85 20.95 19.04 17.14 15.23 
35.01 13.33 11.42 9.52 7.62 5.71 3.81 1.90 
42.01 0.00 

Hydrograph file: car\SOYRPOST.HYD 

Time 
Minutes 

0.00 
7.00 

14.00 
21.00 
28.01 
35.01 
42.01 

HYDROGRAPH ORDINATES (cfs) 
Time increment = 1.00 Minutes 

Time on left represents time for first Q in each row. 
---------------------------------------------------------------

0.00 2.71 5.43 8.14 10.85 13.57 16.28 
18.99 21.71 24.42 27.13 29.85 32.56 35.27 
37.99 40.70 43.41 46.13 48.84 51.55 54.27 
56.98 54.27 51.55 48.84 46.13 43.41 40.70 
37.99 35.27 32.56 29.85 27.13 24.42 21.71 
18.99 16.28 13.57 10.85 8.14 5.43 2.71 

0.00 

Hydrograph file: car\100POST .HYD 

Time 
Minutes 

0.00 
7.00 

14.00 
21.00 
28.01 
35.01 
42.01 

HYDROGRAPH ORDINATES (cfs) 
Time increment = 1.00 Minutes 

Time on left represents time for first Q in each row. 
------------------

0.00 
23.86 
47.71 
71.57 
47.71 
23.86 
0.00 

3.41 
27.26 
51.12 
68.16 
44.30 
20.45 

----------------- --------------------------
6.82 

30.67 
54.53 
64.75 
40.90 
17.04 

10.22 
34.08 
57.94 
61.34 
37.49 
13.63 

13.63 
37.49 
61.34 
57.94 
34.08 
10.22 

17.04 
40.90 
64.75 
54.53 
30.67 
6.82 

20.45 
44.30 
68.16 
51.12 
27.26 
3.41 
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• 
Williamsburg Dodge 

• \/Vater Quality Calculations 

• 

• 
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POND-2 Version: 5.21 
S/N: 

• 
Williamsburg Dodge 

BMP Basin 

• 

• 

CALCULATED 11-10-1999 16:58:35 
DISK FILE: car\CAR .VOL 

Planimeter scale: 1 inch = 30 ft. 

* 
Elevation 

(ft) 
Planimeter 

(sq. in.) 
Area 

(sq. ft) 
Al+A2+sqr(Al*A2) 

(sq.ft) 
Volume 

(cubic-ft) 
Volume Sum 
(cubic-ft) 

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

* 

.69.00 0.00 0 0 0 0 
69.50 0.03 23 23 4 4 

•70. 00 0.05 45 99 17 20 
• 71.00 0.35 317 481 160 181 
•72.00 0.76 681 1,463 488 668 
73.00 1. 60 1,435 3,106 1,035 1,704 

•74.00 2.61 2,350 5,622 1,874 3,578 
75.00 3.95 3 1555 8 1795 2,932 6,509 

4 76.00 5.38 4,844 12,548 4,183 10,692 
76.40 *I* 5,420 15 1387 2,052 12,744* 

·77.00 7.05 6,344 16,731 5,577 16,269 
•78.00 10.23 9,203 23,189 7,730 23,999 
79.00 14.30 12,867 32,953 10,984 341983 

'8o.oo 16.96 15 1266 42,148 14 1049 49,033 
81.00 20.48 18,434 50 1475 16 1825 65 1857 

•82.00TGtfMIV'\ 24.42 21,975 60,536 201179 86,036 
83.00 28.97 26,073 71,985 231995 110,031 

*I* ---> Interpolated area from closest two planimeter readings. 

2 
IA = (sq.rt(Areal) + ((Ei-E1)/(E2-El))*(sq.rt(Area2)-sq.rt(Area1))) 

where: El, E2 = Closest two elevations with planimeter data 
Ei = Elevation at which to interpolate area 
A~eal 1 Area2 Areas computed for El, E2 1 respectively 
IA = Interpolated area for Ei 

Incremental volume computed by the Conic Method for Reservoir Volumes. 

Volume= (1/3) * (EL2-EL1) * (Areal+ Area2 + sq.rt. (Areal*Area2)) 

where: EL1 1 EL2 
Areal,Area2 
Volume 

Lower and upper elevations of the increment 
= Areas computed for ELl, EL2, respectively 
= Incremental volume between ELl and EL2 
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BENGTSON, DEBELL & ELKIN, LTD. 
808 Moorefield Park Drive, Suite 220 

RICHMOND, VIRGINIA 23236 

SHEETNO. __________ OF _______ _ 

CALCULATED BY _______ _ DATE ______ _ 

(804) 320-2667 CHECKEDBY _________ DATE ______ _ 

.d 
/7re"'-

./ 

/_vr,p-C. 

SCALE 

\ J 

)J'JV'j' =- /7g 
-== ~ tff / 

7C>I- c I J;f2. . ../ 

' 
A/J'/f= --

~~'-<--f- A'v~) - C · /f · V'z ~- A ;tv~ . 
v u v 

c:j~&r = G_: )(r1Jfl) J'2·1z. z... • • a 
~ o. 1-f 7 c,?s 

--------~~-----·--" ~ ~ ~ " .. ~.-~ .. «•""·-----·-·-

7- '""~'- ::: /t/t? i/ / t? ~/-(:.V-:r ~ v 

~ /~ 7ffll~//~lc.;:; /3;~d0 ~/);: 

;::: 2 f. () 8 /;/'"' -"' 

PROOUCT204-1 (SingleSheets)2f6.1 (Padde<ll 
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• 
Williamsburg Dodge 

• Basin and Outlet Structure Calculations 

• 

• 
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• 

Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outlet Structure File: car\CARlO .STR 
Planimeter Input File: car\CAR .VOL 
Rating Table Output File: car\OUTFLOlO.PND 

' l 

Min. Elev. (ft) = 69vf Max. Elev. (ft) = 81.5vl Incr. (ft) 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 

********************************************** 
SYSTEM CONNECTIVITY 

********************************************** 

Structure No. Q Table Q Table 

~~~ ;~~ ~ = ~~ -.;1 
------ -------

3 -> 3 
STAND PIPE 2 ? 3 -> A 
ORIFICE \) 1 -> 1 

Outflow rating table summary was stored in file: 
car\OUTFLOlO.PND 

.5 
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• 

• 

Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

>>>>>> Structure No. 1 <<<<<< 
(Input Data) 

ORIFICE 
Orifice - Based on Area and Datum Elevation 

Elelev.(ft)? 
E2elev.(ft)? 
Orifice coeff.? 
Invert elev. (ft)? 
Datum elev. (ft) ? 
Orifice area (sq ft)? 
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• 

Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

>>>>>> Structure No. 2 <<<<<< 
(Input Data) 

STAND PIPE 
Stand Pipe with weir or orifice flow 

El elev. ( ft) ? 
81.5 1 

78 1 v~" . /~/ 
E2 elev. (ft)? 
Crest elev. (ft)? 
Diameter (ft)? 
Weir coefficient? 

4. 5 / 
3.1 ~ 

Orifice coefficient? .67 v 
Start transition elev. (ft) @ ? 
Transition height (ft)? 
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• 

Outlet Structure File: CARlO .STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

>>>>>> Structure No. 3 <<<<<< 
(Input Data) 

CULVERT-CR 
Circular Culvert (With Inlet Control) 

El elev. ( ft) ? 
E2elev.(ft)? 
Diam. (ft)? 
Inv. el. ( ft) ? 
Slope (ft/ft)? 
Tl ratio? 
T2 ratio? 
K Coeff.? 
M Coeff.? 
c Coeff.? 
Y Coeff.? 
Form 1 or 2? 
Slope factor? 

.078 
2 
.0292 
.74 
1 
.7 
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• 

Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table for Structure #1 
( !.>.I 0~1 ~,t£ J 

ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 

69.00 
69.50 
70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 
81.50 

I 
c = .6 J 
H (ft) 
Q (cfs) = 

------- ------------------------
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
0.0 E < E1=76.4 
O.Q_ E < E1=76.4 
0.1 H =.1 
0.2 H =.6 
0.2 H =1.1 
0.3 H =1. 6 
0.3 H =2.1 
0.4 H =2.6 
0.4 H =3.1 
0.4 H =3.6 
0.5 H =4.1 
0.5 H =4.6 
0.0 E = or > E2=8l.5 

"·~ u·~ ,. a '"'C .ct- j { "t,\\'\ -·- = . .o.:_.. o ... ,. .... ._ .. Li' J 
Table elev. - Datum elev. 
C * A * sqr(2g * H) 

( 76.4 ft 
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• 

Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table for Structure #2 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 

69.00 0.0 E < Inv.El.= 78.1 
69.50 0.0 E < E1=76.4 
70.00 0.0 E < E1=76.4 
70.50 0.0 E < E1=76.4 
71.00 0.0 E < E1=76.4 
71.50 0.0 E < E1=76.4 
72.00 0.0 E < E1=76.4 
72.50 0.0 E < E1=76.4 
73.00 0.0 E < E1=76.4 
73.50 0.0 E < E1=76.4 
74.00 0.0 E < E1=76.4 
74.50 0.0 E < E1=76.4 
75.00 0.0 E < E1=76.4 
75.50 0.0 E < E1=76.4 
76.00 0.0 E < E1=76.4 
76.50 0.0 E < Inv.El.= 78.1 
77.00 0.0 E < Inv.El.= 78.1 
77.50 0.0 E < Inv.El.= 78.1 
78.00 0.0 E < Inv.El.= 78.1 
78.50 11.1 Weir: H =.4 
79.00 37.4 Weir: H =.9 
79.50 72.6 Weir: H =1.4 
80.00 114.8 Weir: H =1.9 
80.50 132.5 Orifice: H =2.4 
81.00 145.6 Orifice: H =2.9 
81.50 0.0 E = or > E2=81.5 

Weir Cw 3 .1~ Weir length = 14.13717 ft/ / 
Orifice Co = .67V Orifice area = 15.90431 sq.ft. 
Q (cfs) = (Cw * L * H**1.5) or (Co* A* sqr(2*g*H)) 
No transition used, transition height = 0.0 
Weir equation= Orifice equation@ elev.= 80.05123 ft J' 

J ;f~l 

tt '6~~~., 
1~1 

;,'o ) 
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• 

Outlet Structure File: CARlO .STR 

POND-2 Version: 5.21 
Date Executed: 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table for Structure #3 
CULVERT-CR Circular Culvert (With Inlet Control) 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Comoutation Messages 
-------------- ------- ------------------------

69.00 0.0 E < E1=76.40 
69.50 0.0 E < El=76.40 
70.00 0.0 E < E1=76.40 
70.50 0.0 E < E1=76.40 
71.00 0.0 E < E1=76.40 
71.50 0.0 E < El=76.40 
72.00 0.0 E < E1=76.40 
72.50 0.0 E < E1=76.40 
73.00 0.0 E < E1=76.40 
73.50 0.0 E < E1=76.40 
74.00 0.0 E < E1=76.40 
74.50 0.0 E < E1=76.40 
75.00 0.0 E < E1=76.40 
75.50 0.0 E < El=76.40 
76.00 0.0 E < E1=76.40 
76.50 67.8} Submerged: HW =7.5 
77.00 70.8 Submerged: HW =8.0 
77.50 73.6 Submerged: HW =8.5 
78.00 76.4 Submerged: HW =9.0 
78.50 79.1 Submerged: HW =9.5 
79.00 81.6 Submerged: HW =10.0 
79.50 84.1 Submerged: HW =10.5 
80.00 86.5 Submerged: HW =11.0 
80.50 88.9 Submerged: HW =11.5 
81.00 91.2 Submerged: HW =12.0 
81.50 0.0 E = or > E2=81.5 

Used Unsubmerged Equ. Form (1) for elev. less than 74.07 ft 
Used Submerged Equation for elevations greater than 72.1 ft 
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft) at de 

Transition flows interpolated from the following values: 
E1=74.07 ft; Q1=27.16 cfs; Dc=1.78 ft; E2=72.1 fti Q2=31.05 cfs 
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Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

**~**************************************** 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

Outflow Rating Table A 
Table A 3 ? 2 

Elevation (ft) Q (cfs ) Contributing Struct~res 

69.00 
69.50 
70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 _--
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 
81.50 

0.0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

87":-81 '1"0"":""8 ~';':,~ 
'F3-:""6 
~ 

/"!l."T\ 
~ 

72.6 
86.5 
88.9 
91.2 
0.0 

<0'0""'~ 
3 ~~~l 
3 
3 
3 
2 
2 
..., 
4 

3 
3 
3 

'\~\.~ 
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Outlet Structure File: CARlO 

POND-2 Version: 5.21 
Date Executed: 

.STR 

S/N: 
Time Executed: 

******************************************* 

Williamsburg Dodge BMP/SWM Outlet Structure 

******************************************* 

***** COMPOSITE OUTFLOW SUMMARY **** 

Elevation (ft) 

69.00 
69.50 
70.00 
70.50 
71.00 
71.50 
72.00 
72.50 
73.00 
73.50 
74.00 
74.50 
75.00 
75.50 
76.00 
76.50 
77.00 
77.50 
78.00 
78.50 
79.00 
79.50 
80.00 
80.50 
81.00 
81.50 

(h\ 
Q:v, 
t>.'Z--
Jl:~ 
\\.\ 
~1·~ 
"7~~ 
%f.o•J 
~~ 
~\:},.' 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

11.4 
37.8 
73.0 
86.9 
89.4 
91.7 

0.0 

I 

+1 
+1 
+1 -----.,. 

2 
2 
3 +1 
3 +1 
3 +1 

7 
\ 
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• Routing Calculations 
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POND-2 Version: 5.21 S/N: Pag0 
Return Freq: (V'years EXECUTED: 11-15-1999 11:08:32 Post Dev 

• 

• 

• 

************************ 
* * * Williamsburg Dodge * 
* * 
* 
* 
* 

* 
* 
* 

************************ 

Inflow Hydrograph: car\2YRPOST .HYD 
Rating Table file: car\OUTFL011.PND 

----INITIAL CONDITIONS-~-- ~ 
Elevation 76.40 ft 
Outflow ; 0.00 cfs 
Storage ; 13,261 cu-ft 

GIVEN POND DATA 

ELEVATION 
( ft) 

OUTFLOW 
(cfs) 

STORAGE 1 

(cu-ft) 

76.40 0.0 13,261 
76.90 0.2 16{1601 
77.40 0.3 19,5381· 
7 7 . 9 o _ ~'!r o . 4 2 3 , 611 
78.40 •'/#JJCJ 7. 6 28,473 I 

78.90 31.8 34,2341 
79.40 65.5 l 40,834 
79.90 86.6 1 48,0361 
80.40 I 89.0 I 55,901!1 
80.90 91.3 64,548 
81.40 I 93.5 I 74,0231 

--------------1l--------------

INTERMEDIATE ROUTING 
COMPUTATIONS 

1 2S/t I 28/t + o 
1 (cfs) (cfs) 

1 ------------~-------------442.0 442.0 
538.6 538.8 
65l.l 651.4 
786.9 787.3 
948.9 956.5 

1140.9 1172.7 
l360.8 1426.3 
1600.9 1687.5 
1863.0 1952.0 
2151.2 2242.5 
2466.9 2560.4 

1r Time increment (t) ; 1.0 min. 

\ 
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POND-2 Version: 5.21 8/N: 
EXECUTED: 11-15-1999 11:08:32 Post Dev 

Pagw 
Return Freq: (3J years 

nd File: car\OUTFL011.PND 
flow Hydrograph: car\2YRPOST .HYD 
tflow Hydrograph: car\OUT2 .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 
------------------------------------------------------

TIME 
(min) 

0 •. 0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 

INFLOW I 
(cfs) 

---------1 
O.OOJ 
1. 38 
2.77 
4.15 
5.54 
6.92 
8.31 
9.69 

11.08 
12.46 
13.85 
15.231 
16.62 
18.001 
19.391 
20.77 
22.161 
23.541 
24.93 
26.311 
27.70. 
29.08 
27.70 
26.31 
24.93 
23.54 
22.16 
20.77 
19.39 
18.00 
16.62 
15.23 
13.85 
12.46 
11.08 

9.69 
8. 31 
6.92 
5.54 
4.15 

2.771 
1. 38 
0.00 

I 
I1+I2 28/t - 0 I 28/t + 0 OUTFLOW 

(cfs) (cfs) (cfs) 1 (cfs) 
,--------- ------------~----------- ---------
1 ----- I 442.0 I 442.0' 

1.4 443.3 443.3 
4.2 447.5 447.5 
6.9 454.3 454.4 
9.7 463.9 464.0 

12.5 476.2 476.41 
15.2 491.3 491.5 
18.0 509.0 509.31 
20.8 529.4 529.8' 
23.5 552.5 552.9 
26.3 578.4 578.8 
29.1 606.9 607.4 
31.9 638.2 638.8 
34.6 672.2 672.8 
37.4 708.9 709.61 
40.2 748.3 749.0 
42.9 790.1 791.2 
45.7 830.9 835.8 
48.5 870.7 879.3 
51.2 909.7 921.9· 
54.0 946.9 963.7 
56.8 977.9 1003.7 
56.8 1002.0 1034.7 
54.0 1018.5 1056.0 
51.2 1029.2 1069.8 
48.5 1035.3 1077.7 
45.7 1038.0 1081.0 
42.9 1037.8 1080.9 
40.2 1035.6 1078.0 
37.4 1031.7 1073.0 
34.6 1026.5 1066.3 
31.9 1020.4 1058.4 
29.1 1013.5 1049.51 
26.3 1005.9 :039.81 
23.5 997.9 ~0?9·~1 

~~:~ ~~~:; ~~~;:~j 
15.2 972.1 996.21 
12.5 963.1 984.51 

9.7 953.9 972.81 
6.9 944.7 960.8 
4.2 934.3 948.8 
1.4 922.2 935.6 

0.00 
0.00 
0.01 
0.03 
0.05 
0.07 
0.10 
0.14 
0.18 
0.21 
0.24 
0.26 
0.29 
0.32 
0.34 
0.37 
0.57 
2.46 
4.32 
6.13 
8.41 

12.88 
16.35 
18.74 
20.28 
21.16 
21.54 
21.52 
21.20 
20.64 
19.89 
19.01 
18.01 
16.92 
15.77 
~d c::~ 
~-. ~o 

13.32 
12.04 
10.74 

9.42 
8.09 
7.27 
6.71 

ELEVATION II 

(ft) 

---~~~:~-~~ 
76.43 
76.46 
76.51 I 

76.58 
76.66 
76.75 
76.85 
76.96 
77.08 
77.20 
77.34 
77.48 
77.61 
77.76 
77.91 
78.04 
78.17 
78.30 
78.42 
78.51 
78.58 
78.63 
78.66 
78.68 
78.69 
78.69 
78.68 
78.67 
78.65 
78.64 
78.62 
78.59 
78.57 
'78.54 
78.52 
78.49 
78.46 
78.44 
78.41 
78.38 
78.34 

YC021_WILLIAMSBURG_DODGE_7101 - 164



POND-2 Version: 5.21 S/N: Page 3 
Return Freq: 2 years EXECUTED: 11-15-1999 11:08:32 Post Dev 

• 

• 

• 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFL011.PND 
Inflow Hydrograph: car\2YRPOST .HYD 
Outflow Hydrograph: car\OUT2 .HYD 

Starting Pond W.S. Elevation = 

***** Summary of Peak Outflow 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

and Peak Elevation 

29.08 cfs \ 21.54 cfs 
78.69 ft .) 

***** Summary of Approximate Peak Storage ***** 

Initial Storage 13,261 cu-ft 
Peak Storage From Storm = 18,530 cu-ft 

Total Storage in Pond 31,791 cu-ft 

***** 

z-11.· 
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• 

• 

• 

POND-2 Version: 5.21 S/N: 

Pond File: 
Inflow Hydrograph: 
Outflow Hydrograph: 

Peak Inflow = 
Peak Outflow 
Peak Elevation 

Post 
car\OUTFL011.PND 
car\2YRPOST .HYD 
car\OUT2 .HYD 

29.08 cfs 
21.54 cfs 
78.69 ft 

Dev 
Page 4 

Return Freq: 2 years 

EXECUTED: 11-15-1999 
11:08:32 
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Flow (cfs) 
0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0 27.0 30.0 33.0 
.------l-----l-----l-----l-----1-----l-----l-----l-----l-----l-----l-

.3 - X * 
X * 14.3 - X * 
X * 15.3 - X * 
X * 16.3 - X * 

X * 17.3 - X * 
X * 18.4 - X * 

X * 
19.4 - X * 

X * 20.4 - X * 
X * 21.4 - X * 

X * 
22.4 - X * 

X * 23.5 X * 
X * 

24.5 - X * 

X * 
25.5 - X * 
•. 5 

X* 
- * 

* X 
27.5 - * X 

* X 
28.6 - * X 

* X 
29.6 - * X 

* X 
30.6 - * X 

* X 
31.6 - * X 

TIME 
(min) 

X File: car\OUT2 .HYD Qmax = 21.5 cfs 
* File: car\2YRPOST .HYD Qmax = 29.:. cfs 

• 
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POND-2 Version: 5.21 S/N: Pa~ 
Return Freq: ~;years EXECUTED: 11-15-1999 11:08:32 

• 

• 

• 

************************ 
* * 
* Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\lOYRPOST.HYD 
Rating Table file: car\OUTFL011.PND 

----INITIAL CONDITIONS----
Elevation 76.40 ft 
Outflow 0.00 cfs 
Storage 13,261 cu-ft 

GIVEN POND DATA 
------------------------------
ELEVATION OUTFLOW STORAGE ! 

(ft) (cfs) ( cu- ft) 
--------- --------- ----------

76.40 0.0 13,261 
76.90 0.2 16,160 
77.40 0.3 19,538 
77.90 0.4 23,611 
78.40 7.6 28,473 
78.90 31.8 34,234 
79.40 65.5 40,834 
79.90 86.6 48,036 
80.40 89.0 55,901 
80.90 91.3 64,548 
81.40 93.5 74,023 

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

INTERMEDIATE ROUTING 
COMPUTATIONS 

1----~~~;: _____ ::~~~:~_: __ ! 
I 

442.0 I 442.0 I 
, 538.6 I 538.8 I 

651.1 651.4 
786.9 
948.9 

1140.9 
1360.8 
1600.9 
1863.0 
2151.2 
2466.9 

787.3 
956.5 

1172.7 
1426.3 
1687.5 
1952.0 
2242.5 
2560.4 

Time increment (t) = 1.0 min. 
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POND-2 Version: 5.21 S/N: 
EXECUTED: 11-15-1999 11:08:32 

•
nd File: car\OUTFL011.PND 
flow Hydrograph: car\10YRPOST.HYD 

Outflow Hydrograph: car\OUT10 .HYD 

Page 2 
Return Freq: 10 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME INFLOW I 
(min) (cfs) 1 

I -------- ---------1 
0.0 0.00! 
1.0 1.901 
2.0 3.811 
3.0 5.71 
4.0 7.621 
5.0 9.521 
6. 0 11.42 
7.0 13.331 
8.0 15.231 
9.0 17.141 

10.0 19.04 
11.0 20.95 
12.0 22.85 

I 
13.0 24.751 
14.0 26.661 

+ 
15.0 28.56 
16.0 30.47 
17.0 32.37 
18.0 34.27 
19.0 36.18 
20.0 38.08 
21.0 39.99 
22.0 38.081 
23.0 36.18 
24.0 34.27 
25.0 32.37 
26.0 30.471 
27.0 28.561 
28.0 26.66 
29.0 24.7511 

30.0 22.85 

I 
31.0 20.951 
32.0 19.041 

I ~!:~ ~~:~~~ 
35.0 ..~..3 . .)~1 

I
' 36.0 11.421 

37.0 9.521 
I 38.o 7.621 
I 39.o 5.711 
1 4o.o ~.81.

1
1 

• 

41.0 ..:...90 
42.0 0.00 

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

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

I 
I1+I2 I 28/t - 0 
(cfs) I (cfs) 

;--------- ------------

1

! ---1--.9 ! 442.0 
443.9 

I 5.7 449.5 
9.5 459.0 

13.3 
17.1 
20.9 
24.8 
28.6 
32.4 
36.2 
40.0 
43.8 
47.6 
51.4 
55.2 
59.0 
62.8 
66.6 
70.5 
74.3 
78.1 
78.1 
74.3 
70.5 
66.6 
62.8 
59.0 
55.2 
51.4 
47.6 
43.8 
40.0 
~- .., ..5o • .,. 
32.4 
28.6 
24.8 
20.9 
17.1 
13.3 

9.5 
5.7 
1.9 

472.2 
489.1 
509.8 
534.2 
562.3 
594.1 
629.8 
669.1 
712.2 
759.1 
807.7 
855.7 
903.1 
948.6 
986.9 

1019.6 
1047.9 
1072.8 
1092.2 
1104.2 
1110.6 
1112.4 
1111.0 
1107.0 
1101.0 
1093.3 
1084.4 
1074.6 
1064.0 
1052.8 
1041.2 
:.o:9.2 
1016.9 
1004.4 

991.8 
979.1 
966.2 
953.3 
940.1 

28/t + 0 
(cfs) 

442.0 
443.9 
449.6 
459.0 
472.3 
489.3 
510.1 
534.5 
562.7 
594.6 
630.3 
669.7 
712.9 
759.81 
810.5J 
862.9j 
914.7 1 

965.91 
1015.2 
1057.31 
1093.81 
1126.0 
1150.91 
1166.4 
1174.7 
1177.2 
1175.211 
1170.01 
1162.2 

~~52.;1 
..:....:..40.--
1128.21 
1114.61 i 
~ ~ 0 ~, ,.., 
~.L C . .:;, 
... 085.2· 
.:069.7! 
1053.91 
1037.9\ 
1021.61' 
1005.1 

988.61 
971.91 
955.2 

OUTFLOW !ELEVATION 
(cfs) (ft) 

----;~;;-j---;~~~;-
0.00 76.41 
0.02 76.44 
0.04 76.49 
0.06 76.56 
0.10 76.64 
0.14 
0.19 
0.22 
0.25 
0.28 
0.31 
0.35 
0.38 
1. 39 
3.62 
5.82 
8.65 

14.18 
18.89 
22.97 
26.57 
29.36 
31.10 
32.06 
32.40 
32.14 
31.50 
30.63 
29.53 
28.24 
26.82 
25.29 
23.68 
22.00 
20.27 
18.51 
16.71 
14.89 
13.05 
11.19 

9.32 
7.54 

76.75 
76.88 
77.01 
77.15 
77.31 
77.47 
77.63 
77.80 
77.97 
78.12 
78.28 
78.42 
78.54 
78.63 
78.72 
78.79 
78.85 
78.89 
78.90 
78.91 
78.91 
78.89 
78.88 
78.85 
78.33 
78.80 
78.77 
78.73 
78.70 
78.66 
78.63 
78.59 
78.55 
78.51 
78.47 
78.44 
78.40 

------------------------------------------------------
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POND-2 Version: 5.21 S/N: Page 3 
Return Freq: 10 years EXECUTED: 11-15-1999 11:08:32 

• 

• 

• 

****************** SL~MARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFL011.PND 
Inflow Hydrograph: car\lOYRPOST.HYD 
Outflow Hydrograph: car\OUT10 .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow 39.99 cfs 3 !Vie~· Peak Outflow 32.40 cfs 
Peak Elevation = 78.91 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage = 13,261 cu-ft 
Peak Storage From Storm = 21,089 cu-ft 

Total Storage in Pond = 34,351 cu-ft 
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• 

• 

• 

POND-2 Version: 5.21 S/N: 

Pond File: car\OUTFL011.PND 
Inflow Hydrograph: car\10YRPOST.HYD 
Outflow Hydrograph: car\OUT10 .HYD 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

39.99 cfs 
32.40 cfs 
78.91 ft 

Page 4 
Return Freq: 10 years 

EXECUTED: 11-15-1999 
11:08:32 
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Flow (cfs) 
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0 
.------l-----l-----l-----l-----l-----l-----l-----l-----1-----l-----l-.3-

14.3 -

15.3 -

16.3 -

17.3 -

18.4 -

19.4 -

20.4 -

21.4 -

22.4 -

23.5 -

24.5 -

25.5 -

27.5 -

28.6 -

29.6 -

30.6 -

31.6 -

X 

X 

TIME 
(min) 

X 

X 

X 

X 

X 

X 

X 

X 

x File: car\OUT10 .HYD 
* File: car\lOYRPOST.HrD 

• 

X 

X 

X 

Qmax = 
Qmax = 

X 

* 
* 

* 

* 
* 

* 

X 

X 

X 

* 
* 

* 
* 

* 
* 

X 

X 

32.4 cfs 
40.0 cfs 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

X * 
X * 

X * 
X * 
X * 

X * 
x* 

* X 

* X 

* X 

* X 

X 

X 

X 

X 

X 

X 

X 
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POND-2 Version: 5.21 8/N: Page 1 
Return Freq: 50 years EXECUTED: 11-15-1999 11:08:32 

• 

• 

• 

************************ 
* * * Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\SOYRPOST.HYD 
Racing Table file: car\OUTFLOll.PND 

----INITIAL CONDITIONS----
Elevation= 76.40 ft 
Outflow 0.00 cfs 
Storage 13,261 cu-ft 

INTERMEDIATE ROUTING 
GIVEN POND DATA 

------------------------------
ELEVATION OUTFLOW STORAGE I 

(ft) (cfs) (cu-ft) I 
--------- --------- ----------

76.40 0.0 13,2611 
76.90 0.2 16,1601 
77.40 0.3 19,5381 
77.90 0.4 23,6111 
78.40 7.6 28,4731 
78.90 31.8 34,234 
79.40 65.5 40,834 
79.90 86.6 48,036 
80.40 89.0 55,901 
80.90 91.3 64,548 
81.40 93.5 74,023 

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

COMPUTATIONS 

I 2S/t 
I (cfs) 
,------------

442.0 
538.6 
651.1 
786.9 
948.9 

1140.9 
1360.8 
1600.9 
1863.0 
2151.2 
2466.9 

28/t + 0 
(cfs) i 

-------------1 
442.o 1 

538.8 
651.4 
787.3 
956.5 

1172.7 
1426.3 
1687.5 
1952.0 
2242.5 
2560.4 

Time increment (t) = 1. 0 min. 
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POND-2 Version: 5.21 S/N: Page 2 
Return Freq: 50 years EXECUTED: 11-15-1999 11:08:32 

•
nd File: car\OUTFL011.PND 
flow Hydrograph: car\50YRPOST.HYD 

Outflow Hydrograph: car\OUT50 .HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME 
(min) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 

INFLOW I 
(cfs) 

---------1 
0.001 
2.71 
5.43 
8.141 

10.85 

13.571 
16.28 
18.991 
21.71 
24.42 
27.13 
29.85 
32.56 
35.27 
37.99 
40.70 
43.41 
46.13 
48.84 
51.55 
54.27 
56.98 
54.27 
51.55 
48.84 
46.13 
43.41 
40.70 
37.99 

35.271 
32.56 
29.85 

I 

32.0 27.13'1 
33.0 24.42 
34.0 21.711 
35.0 l8.99i 
36.0 16.281< 
37.0 13.57 
38.0 10.85. 
39.0 8.14: 
40.0 5.431 
41.0 2.711' 
42.0 0.00 

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

------------------------------------------------------
I I1+I2 I 28/t - 0 I 28/t + 0 

(cfs) I (cfs) I (cfs) 
---------1------------1-----------

----- 442.0 i 442.0 
2.7 444.7 444.7 
8.1 452.8 452.8 

13.6 466.2 466.31 
19.0 485.0 I 485.2 
24.4 509.2 509.5 1 

29.9 538.6 539.0 
35.3 573.4 573.9 
40.7 613.6 614.1 
46.1 659.1 659.7 
51.6 710.0 710.7 
57.0 766.2 767.0 
62.4 824.3 828.6 
67.8 882.4 892.1 1 

73.3 940.5 955.7 
78.7 990.0 1019.2 
84.1 1032.6 1074.1 
89.5 1069.8 1122.1 
95.0 1103.0 1164.8 

100.4 1131.6 1203.4 
105.8 1156.6 1237.4 
111.3 1179.0 1267.9 
111.3 1195.4 1290.2 
105.8 1203.5 1301.2 
100.4 1205.4 1303.9 

95.0 1202.9 1300.4 
89.5 1197.0 1292.4 
84.1 1188.7 1281.1 
78.7 1178.6 1267.4 
73.3 1167.2 1251.9 
67.8 1154.9 1235.1 
62.4 1141.9 1217.3 
57.0 1128.3 1198.8 
51.6 1114.3 
46.1 1099.6 
40.7 
35.3 
29.9 
24.4 
19.0 
13.6 

8.1 
2.7 

1084.0 
1067.6 
1050.7 
1033.4 
1015.7 

997.8 
979.6 
961.4 

1179.811 
1160.5 
"1140 ~~ -:;- .~1 
l..L19.2. 
1097.4,. 
1075.1 
1052.41 
1029.3 
1005.9 

982.41 

OUTFLOW !ELEVATION 
(cfs) (ft) 

0.00 
0.01 
0.02 
0.05 
0.09 
0.14 
0.20 
0.23 
0.27 
0.31 
0.34 
0.39 
2.16 
4.86 
7.56 

14.62 
20.76 
26.14 
30.92 
35.87 
40.40 
44.45 
47.42 
48.88 
49.23 
48.76 
47.70 
46.20 
44.38 
42.32 
40.09 
37.73 
35.27 
32.75 
30.43 
28.17 
25.82 
23.38 
20.88 
18.33 
15.74 
13.13 
10.50 

76.40 
76.41 
76.46 
76.53 
76.62 
76.75 
76.90 
77.06 
77.23 
77.43 
77.62 
77.83 
78.02 
78.21 
78.40 
78.55 
78.67 
78.78 
78.88 
78.96 
79.03 
79.09 
79.13 
79.15 
79.16 
79.15 
79.14 
79.11 
79.09 
79.06 
79.02 
78.99 
78.95 
78.91 
78.87 
78.83 
78.78 
78.73 
78.67 
78.62 
78.57 
78.51 
78.46 

------------------------------------------------------
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POND-2 Version: 5.21 S/N: Page 3 
Return Freq: 50 years EXECUTED: 11-15-1999 11:08:32 

• 

• 

• 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFL01l.PND 
Inflow Hydrograph: car\SOYRPOST.HYD 
Outflow Hydrograph: car\OUTSO .HYD 

Starting Pond W.S. Elevation = 76.40 ft 

***** Summary of Peak Outflow and 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

Peak Elevation ***** 

56.98 cfs ) soieal 
49.23 cfs 
79.16 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage 
Peak Storage From Storm 

Total Storage in Pond 

= 13 1 261 cu-ft 
24,385 cu-ft 

= 37 1 647 cu-ft 
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• 

• 

• 

POND-2 Version: 5.21 S/N: 

Pond File: car\OUTFL011.PND 
Inflow Hydrograph: car\SOYRPOST.HYD 
Outflow Hydrograph: car\OUTSO .HYD 

Peak Inflow 
Peak Outflow 
Peak Elevation = 

56.98 cfs 
49.23 cfs 
79.16 ft 

Page 4 
Return Freq: 50 years 

EXECUTED: 11-15-1999 
11:08:32 
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Flow (cfs) 
0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0 
. ------1-----l-----l-----l-----l-----l-----l-----l-----l-----l-----l-

.3 
- X * 

X * 
14.3 - X * 

X * 
15.3 - X * 

X * 
16.3 X * 

X * 17.3 - X * 
X * 18.4 - X * 

X * 
19.4 - X * 

X * 
20.4 - X * 

X * 
21.4 - X * 

X * 22.4 - X * 
X * 

23.5 - x* 
* 

24.5 - *x 
* X 

25.5 * X 

* X 

.5 -, * X 

* X 
27.5 - * X 

* X 
28.6 - * X 

* X 
29.6 - * X 

* X 
30.6 - * X 

* X 
31.6 - * X 

TIME 
(min) 

X File: car\OUT50 .HYD Qmax = 49.2 cfs 
* File: car\SOYRPOST.HYD Qmax == 57.0 cfs 

• 
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POND-2 Version: 5.21 S/N: p~ 
EXECUTED: 11-15-1999 11:08:32 Return Freq:~years 

• 

• 

• 

************************ 
* * 
* Williamsburg Dodge * 
* 
* 
* 
* 

* 
* 
* 
* 

************************ 

Inflow Hydrograph: car\100POST .HYD 
Rating Table file: car\OUTFL011.PND 

----INITIAL 
Elevation = 
Outflow 
Storage 

= 
= 

CONDITIONS----
76.40 ft 

0.00 cfs 
13,261 cu-ft 

GIVEN POND DATA 
INTERMEDIATE ROUTING 

COMPUTATIONS 

ELEVATION' 
(ft) 

---------
76.40 
76.90 
77.40 
77.90 
78.40 
78.90 
79.40 
79.90 
80.40 
80.90 
81.40 

OUTFLOW 
(cfs) 

---------
0.0 
0.2 
0.3 
0.4 
7.6 

31.8 
65.5 
86.6 
89.0 
91.3 
93.5 

STORAGE 
(cu-ft) 

----------
13,2611 
16,160 
19,5381 
23,6111 
28,4731 
34,234 
40,834 
48,0361 
55,901 
64,548 
74,023 

I 2S/t I 
I 

(cfs) 

1 

------------
442.0 
538.6 
651.1 
786.9 
948.9 

1140.9 
1360.8 
1600.9 
1863.0 
2151.2 
2466.9 

Time increment (t) = 1. 0 min . 

2S/t + 0 
(cfs) 

442.0 
538.8 
651.4 
787.3 
956.5 

1172.7 
1426.3 
1687.5 
1952.0 
2242.5 
2560.4 
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POND-2 Version: 5.21 8/N: 
EXECUTED: 11-15-1999 11:08:32 

•
nd File: car\OUTFL011.PND 
flow Hydrograph: car\100POST .HYD 

Outflow Hydrograph: car\OUT100 .HYD 

INFLOW HYDROGRAPH 

Page 2 
Return Freq: 100 years 

ROUTING COMPUTATIONS 
------------------------------------------------------

TIME 
(min) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 

INFLOW I 
(cfs) 1 

0.00 
3.41 
6.82 

10.22 
13.63, 
17.04j 
20.451 
23.861 
27.261 
30.67 
34.08 
37.49 
40.90 
44.30 
47.71 
51.12 
54.53 
57. 941' 
61.34 
64.75 
68.16 
71.57 
68.16 
64.75 
61.34 
57.94 
54.53 
51.12 
47.71 
44.30 
40.90 
37.49 
34.08 
30.6711 
27.26 
23.86i 
20.45 
17.04 
13.63, 
10.221 

6.82 
3.41 
0.00 

i I1+I2 

1--~:=:~--
11 ---;~4 

10.2 
17.0 
23.9 
30.7 
37.5 
44.3 
51.1 
57.9 
64.8 
71.6 
78.4 
85.2 
92.0 
98.8 

105.7 
112.5 
119.3 
126.1 
132.9 
139.7 
139.7 
132.9 
126.1 
119.3 
112.5 
105.7 

98.8 
92.0 
85.2 
78.4 
71.6 
64.8 
57.9 
Sl.l 
44.3 
37.5 
30.7 
23.9 
17.0 
10.2 

3.4 

28/t - o I 2S/t + o 
(cfs) I (cfs) 

------------~-----------
442.0 1 442.0 
445.4 I 445.4 
455.5 I 455.61 
472.4 472.6 
496.1 496.3 
526.4 526.7 
563.4 563.9 
607.2 607.71 
657.7 658.31 
715.0 715.71 
778.9 779.71 
844.3 850.51 
910.4 922.7 
971.6 995.61 

1024.5 1063.6, 
1070.7 1123.3 
1111.8 1176.4 
1147.0 1224.3 
1177.8 1266.3 
1205.4 
1230.7 
1254.3 
1271.6 
1279.3 
1280.0 
1275.5 
1267.1 
1256.0 
1242.8 
1228.2 
1212.4 
1195.8 
1178.6 
1161. 0 
1143.0 
1124.9 
1106.4 
1086.7 
1066.2 
1044.9 
1023.2 
1001.0 

978.5 

1303.9 
1338.3 
1370.5 
1394.0 
1404.5 
1405.4 
1399.3 
1387.9 
1372.8 
1354.8 
1334.9 
1313.4 
1290.8. 
1267.4 
1243.4 
1218.9! 
~ i 94 ? : -- . ~I 
1169.211 
1143.8 
1117.41 
1090.01 
1062.0 
1033.4 
1004.4 

OUTFLOW 
(cfs) 

0.00 
0.01 
0.03 
0.06 
0.11 
0.18 
0.22 
0.26 
0.31 
0.35 
0.39 
3.09 
6.16 

11.98 
19.59 
26.27 
32.29 
38.65 
44.23 
49.23 
53.81 
58.07 
61.21 
62.60 
62.72 
61.90 
60.40 
58.38 
56.00 
53.34 
50.49 
47.49 
44.38 
41.19 
37.94 
34.65 
31.40 
28.57 
25.61 
22.54 
19.40 
16.21 
12.96 

ELEVATION 
(ft) 

76.40 
76.42 
76.47 
76.56 
76.68 
76.84 
77.01 
77.21 
77.43 
77.64 
77.87 
78.09 
78.30 
78.49 
78.65 
78.79 
78.91 
79.00 
79.08 
79.16 
79.23 
79.29 
79.34 
79.36 
79.36 
79.35 
79.32 
79.29 
79.26 
79.22 
79.18 

79.09 
79.04 
78.99 
78.94 
78.89 
78.83 
78.77 
78.71 
78.64 
78.58 
78.51 
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POND-2 Version: 5.21 S/N: Page 3 
Return Freq: 100 years EXECUTED: 11-15-1999 11:08:32 

• 

• 

• 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: car\OUTFL011.PND 
Inflow Hydrograph: car\100POST .HYD 
Outflow Hydrograph: car\OUT100 .HYD 

Starting Pond W.S. Elevation 76.40 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow 
Peak Outflow = 
Peak Elevation 

71.57 cfs 
62.72 cfs 
79.36 ft 

***** Summary of Approximate Peak Storage ***** 

Initial Storage 
Peak Storage From Storm = 

13,261 cu-ft 
27,028 cu-ft 

Total Storage in Pond = 40,289 cu-ft 
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• 

• 

• 

POND-2 Version: 5.21 S/N: 

Pond File: car\OUTFL011.PND 
Inflow Hydrograph: car\100POST .HYD 
Outflow Hydrograph: car\OUT100 .HYD 

Peak Inflow = 
Peak Outflow = 
Peak Elevation = 

71.57 cfs 
62.72 cfs 
79.36 ft 

Page 4 
Return Freq: 100 years 

EXECUTED: 11-15-1999 
11:08:32 
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Flow (cfs) 
0.0 8.0 16.0 24.0 32.0 40.0 48.0 56.0 64.0 72.0 80.0 88.0 
.------l-----l-----l-----l-----l-----1-----l-----l-----l-----l-----l-

.3 - X * 
X * 

14.3 - X * 
X * 

15.3 - X * 
X * 

16.3 - X * 
X * 

17.3 - X * 
X * 

18.4 - X * 
X * 

19.4 - X * 
X * 

20.4 - X * 
X * 

21.4 - X * 
X * 

22.4 - X * 
X * 

23.5 - * 
*x 

24.5 - * X 

* X 
25.5 - * X 

•. 5 
* X 

- * X 

* X 
27.5 - * X 

* X 
28.6 - * X 

* X 
29.6 - * X 

* X 
30.6 - * X 

* X 
31.6 - * X 

TIME 
(min) 

X File: car\OUTlOO .HYD Qmax = 62.7 cfs 
* File: car\100POST .HYD Qmax = 71.6 cfs 

• 
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• 
Williamsburg Dodge 

• Storm Sewer Calculations 

• 

• 
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• 
Williamsburg Dodge 

+Soils Data 

• 

• 
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NORGE QUADRANGLE 
VIRGINIA 

7.5 MINUTE SERIES (TOPOGRAPHIC) 
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City and York Counties and the City of Williamsburg, Virginia 65 

The Caroline soils in this survey area are taxadjuncts 
the Caroline series because they have a thinner 

solum and less mottling in the subsoii than is 
in the range for the series. These differences 

'"'""u""'"r, do not affe.ct the use and management of the 

Soils of the Chickahominy series are deep and poorly 
They formed in clayey fluvial sediments. 

,....,;,.~,.,,,,..,,.,..,;nv soils are on low-lying flats and 
tlarlracLc:lons along major rivers on the Coastal Plain. 

range from 0 to 2 percent. 
: Chickahominy soils commonly are near Altavista, 

1"\UlJu::.<a. Dogue, Newflat, Peawick, and T etotum soils. 
Chickahominy soils are more poorly drained than all of 
those soils and have more clay in the subsoil than 

Augusta, or T etotum soils. 
Typical pedon of Chickahominy silt loam, 

300 feet west of intersection of VA-5 and 
A-613, 100 feet south of VA-5, James City County: 

1-0 to 2 inches; dark grayish brown {2.5Y 4/2) silt 
loam; moderate medium and fine granular structure; 
friable, sticky, plastic; many fine medium and coarse 
roots; few very fine tubular pores; extremely acid; 
abrupt smooth boundary. 

to 7 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine faint light olive brown (2.5Y 5/ 4) 
mottles and common fine distinct very dark grayish 
brown (10YR 3/2) mottles; moderate medium 
granular and weak fine subangular blocky structure; 
friable, sticky, plastic; many fine medium and coarse 
roots; common very fine tubular pores; few fine 
flakes of mica; extremely acid; clear smooth 
boundary . 

. 821 tg-7 to 13 inches: gray (N 6/0) silty clay !cam; 
common medium prominent yellowish brown (1 OYR 
5/8) mottles; strong medium and fine subangu!ar 
biocl<y s1!Ucture; very firm, sticky, plastic; common 
fine medtum and coarse roots; few very fine tubular 
pares; few thin continuous clay films on faces of 
peds; few fine flakes of mica; extremely acid; 
gradual smooth boundarf. · 

to 33 inches; gray (N 6/0) silty day; common 
. and medium prominent yeifowjsli brown (1 OYR 
. . mottles; weak medium prismatic structure 

Rarting; to st;rong; fine ana rn~i~rrr. ~gplar blocky; 
verr firm;. sticky, pfastic; commorr fine' and medium 
. . al9~ primary.stru~ra.f.J!C.~.fe.Yi· .vet;; _tine 

. pores;: common-thic!i'eo~us'Ciay films 
·--····· . . f~fine trak8S'Ofi rri~ verj• · · 

~trono&stcld=:Qfadbat smootn ~ ; ; · · 

'
i:~21~f:[!~~-. ". siii'tf ~~lh .. (:j& .. ~)' ( ""'"' .. t~~r. ... ¥:' . 

medfum ornmrnl'lnt vl'llrnWI~" ,.,,.,_,""' r1 nvo 

5/8~ mottles; moderate coarse prismatic structure 
?art1~~ to s~rcng med~um and fine angular blocky; 
1ery. nrm, sncky, plast1c; com men fine and few 
med1um roots along primary structural faces· 
common thick continuous clay films on face~ of 
peds; few Hhe flakes of mica; extremely acid; 
gradual smooth boundary. 

B24tg-4-? to 61 i~ches; gray (5Y 5/1) silty clay; 
common med1um prominent yellowish brown (1 OYR 
5/8) mottles; strong medium and fine subangular 
;nd angular ~iocky structure; firm, sticky, plastic; few 
~:ne ana medrum roots; few thick continuous clay 
nims on faces of peds; few fine flakes of mica· ver1 
strongly acid; gradual smooth boundary. ' ' 

B25tg-61 to 85 i~ches; gray (5Y 6/1) clay loam; 
common med1um prominent yellowish brown (1 OYR 
5/8) mott_les~ strong medium and fine subangufar 
~nd angular olocky structure; firm, sticky, plastic; few 
frne roots; few very fine tubular pores; few thick 
continuous _clay films on faces of peds; few fine 
flakes of mrca; very strongly acid. 

. · The solum thickness is more than 60 inches. The soil 
iS extremely acid or very strongly acid unless limed. 
Quartz pebbles make up 0 to 2 percent of the solum. 

The A horizon has hue of 10YR or 2.5Y, value of 3 
through 5, and chroma of 1 or 2. It is loam or silt loam. 

Some pedons have a 81 horizon that has no hue or 
hue of 1 OYR through 5Y, value of 4 through 6, and 
chroma of 0 through 2. Mottles with high chroma are in 
s?me pedons. Texture is loam, sift loam, clay loam, or 
s1lty clay loam. 

The 82t horizon has no hue or hue of 1 OYR through 
SY, valu~ of 4 through_?, and chroma of 0 through 2. 
Texture IS clay loam, s1lty clay loam, silty clay, or clay. 

Craven Series // 8 

YC021_WILLIAMSBURG_DODGE_7101 - 191



SJagle Series ~ 2-7 A " Soils of the Slagle series are deep and moderately 
well drained. They formed in stratified loamy and clayey 
flwiSJ and marine sediments. Slagle soils are on upland 

• 
flats, in slight depressions, and o~ side slopes of small 
drainageways on the Coastal Pla1n. Slopes range from 0 
to 6 percent. 

Slagle soils commonly are near Bethera, Caroline, 
Craven, Emporia, lzagora, Kempsville, and Uchee soils. 
Slagle soils have iess clay in the upper part of the 
subsoil than Bethera, Caroline, or Craven soils. They are 
not as well drained as Emporia, Kempsville, or Uchee 
soils. They do not have as thick a subsoil as lzagcra 
soils. They do not have a thick sandy surface layer 
characteristic of Uchee soils. 

Typical pedon of Slagle fine sandy loam, 2 to 6 
percent slopes, approximately 1.2 miles north of the 
Virginia Division of Highways office at Croaker, James 
City County. 

A 1-0 to 4 inches; dark grayish brown (1 OYR 4/2) fine 
sandy loam; weak fine granular structure; friable, 
slightly sticky, nonplastic; many fine medium and 
coarse roots; common verf fine and fine tubular 
pores; very strongly acid; abrupt wavy boundary. 

A2-4 to 9 inches; light yellowish brown (10YR 6/4) fine 
sandy loam; weak~fine granular structure; friable, 
slightly sticky, nonplastic; common fine and medium 
roots; many fine and common medium tubular pores; 
very strongly acid; clear smooth boundary. 

821t-9 to 25 inches; yellowish brown (10YR 5/8) clay 

• 
loam; common medium faint light yellowish brown 
(10YR S/4) mottles and common fine distinct strong 
brown (7.5YR 5/8) mottles; macerate medlum 
subangular blocky structure; friable, sticky, plastic; 
common fine roots; common fine tubular pores; thin 
discontinuous clay films on faces of peds; very 
strongly acid; clear smooth boundary. 

822t-25 to 31 inches; mottled yellowish brown (1 OYR 
5/8), light gray (5Y 7/1 ), and strong brown (7.5YR 
5/8) clay loam; weak medium subangular blocky 
structure; friable, sticky, plastic:.few fine roots; 
common fine and medium pores; thin discontinuous 
clay films on faces of peds; very strongly acid; clear 
smooth boundary. 

823tg-31 to 45 inches; light gray (5Y 7/1) sandy clay 
loam; common medium prominent yellowish brown 
(10YR 5/8) and strong brown (7.5YR "5/8) mottles; 
weak coarse subangular blocky structure; iirm, 
sticky, plastic; few fine roots; common fine and 
medium tubular pores; thick discontirucus .::iay films 
on faces of peds; few fine flakes of mica; very 
strongly acid; gradual smooth boundary. 

83t-45 to 50 inches; mottled yellowish brown (1 OYR 
5/8), !ig,t gray (SY 7/1), and strong brown (7.5YP 

5/8) clay loam; weak coarse subangular blocky 
structure; firm, sticky, plastic; few fine roots; 
common fine and medium tubular pores; thick 
patchy clay films on faces of peds; few fine flakes of 
mica; very strongly acid; clear smooth boundary . 

C-50 to 60 inches; mottled yellowish brown (1 OYR 5/8), 
light gray (5Y 7/1), and strong brown (7.5YR 5/8) 
sandy clay loam; massive; firm, sticky, plastic; few 
fine roots; few fine tubular pores; few thin vertical 
clay flows; few fine flakes of mica; very strongly 
acid. 

The solum thickness ranges from 40 to 60 inches or 
more. The soil is extremely acid through strongly acic 
unless limed. Coarse fragments make up 0 to 5 percent 
of the soil. 

The Ao or A.: horizon has hue of 1 OYR or 2.5Y, value 
of 4 thro.ugh 6, and chroma of 2 through 4. The A2 
horizon has hue of 1 OYR or 2.5Y, value of 5 or 6, and 
chroma of 3 or 4. The A horizon is sandy loam, fine 
sandy loam, or loam. 

Some pedons have a 81 horizon that has hue of 
7.5YR through 2.5Y,.value of 5 or 6, and chroma of 3 
through 6. It is sandy loam. tine sandy loam, or loam. 

lhe upper par1 of the 82t horizon has hue of 7.5YR or 
1 OYR, value of 5 or 6, and chroma of 4 through 8. The 
lower part of the 82t and the 83 horizons have hue of 
7.5YR through 5Y, value of 4 through 7, and chroma of 1 
through 8; or they are mottled or variegated with high 
and low chroma colors. The 82t horizon is sandy clay 
ioam, loam, or clay loam. The lower part of the B2t 
horizon and the 83 horizon are sandy clay or clay in 
some pedons. 

The C horizon is variable in color. It is gray and has 
high chroma mottles, or it is mottled or variegated in 
shades of red, yellow, brown, olive, and gray. Texture is 
variable and ranges from loamy sand to clay. In some 
pedons it is stratified. 

State Series 

Seils of the State series are deep and well drained. 
They formed in loamy fluvial sediments. State soils are 
on low-lying stream terraces on the Coastal Plain. 
Slopes range from 0 to 3 percent. 

State soils commonly are near Altavista, Augusta, 
Dogue, Dragston, Pamunkey, and Tetotum soils. State 
soils are better drained than Altavista. Augusta, Dogue, 
Dragston, or T etotum soils. Also, they .have less clay in 
:he sucsoii than Dogue soils and more ciay than 
Dragston soiis. They have a higher seasonal water table 
:han ?amunkey soiis. 

Typical pedon of State fine sandy loam, app 
1.8 miles east of Jamestown Island parking lot on 
Road and 500 feet north of Loop Road, James City 
County: 
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L/~ 1/B 
nonSticky, nonplastic; many fine and medium roots; 
very strOngly acid; clear smooth boundary." . · 

A2-4 to g'iriches; pale olive (SY 6/3) fine sandy loam; 
weak medium granular structure; friable, slightly 
stickY, nonplastic; many fine and medium roots; very 

• stronglY acid; abrupt smooth boundary. 
B21t-9 to 22 inches; yellowish brown (10YR 5/6) clay; 

strong fine subangular blocky structure; firm, sticky, 
plastic; common fine roots; thin continu_ous clay 
films on faces of peds; extremely acid;· clear smooth 
boundary. 

822t-22 to 30 inches; yellowish brown (1 OYR 5/8) 
sandy clay loam; common medium prominent light 
gray (2.5Y 7/2) mottles; moderate medium 
subangular blocky structure; firm, sticky, plastic; few 
fine roots; thick discontinuous clay films on faces of 
peds; extremely acid; c!ear smooth boundary. 

83t-30 to 42 inches; yellowish brown (1 OYR 5/8) sandy 
clay loam; many fine prominent light gray (2.5Y 7 /2) 
mottles; weak medium subangular blocky structure; 
friable, sticky, plastic; few fine roots; thin patchy clay 
films on faces of peds; extremely acid; clear smooth 
boundary. 

C1-42 to 60 inches; brownish yellow (1 OYR 6/6) fine 
sandy loam; common medium prominent light gray 
(10YR 7/2) mottles; massive; very friable, ncnsticky, 
nonplastic; extremely acid; clear smooth boundary. 

C2g-60 to 72 inches; light gray (2.5Y 7/2) loamy fine 
sand; feN fine prominent brownish yellow (I OYR 
6/6) mottles; massive; very friable, nonsticky, 
nonplastic; extremely acid. 

• 
The solum thickness range~ from 40 to 60 inche~. The 

oil ranges from extremely actd through strongly ac:d 
unless limed. Coarse fragments make up 0 to 2 percent 
of the soil. 

The A1 or Ap horizon has hue of 1 OYR or 2.5Y, value 
of 4 through 6, and chroma of 1 through 3. The A2 
horizon has hue of 1 OYR through 5Y, value of 5 through 
7, and chroma of 2 through 4. The A horizon is fine 
sandy loam, loam, or silt foam. 

Some pedons have a 81 t horizon that has hue of 1 0 
YR or 2.5Y, value of 5 or 6, and chroma of 4 through 8. 
This horizon is loam, clay loam, or silty clay loam. 

The 821thorizon has hue of 7.5YR through 2.5Y, 
value of 5 or6, and chroma of 4 through 8. It is c!ay 
loam, silty clay loam, silty clay, or clay. The B22t horizon 
has hue of 7.5YR through 2.5Y, value of 5. through 7, 
and chroma of 4 through 8. Mottles are in ~hades of red, 
brown, yellow, or gray. Texture is sandy clay !cam, c!ay 
loam, silty clay loam, silty clay, clay, or sandy clay. 

The 83 horizon is mottled arid has hue ot j OYR or 
2.5Y, value ot 5 through 7, and chroma of 1 through 8. It 
is sandyclay_loam, sandy clay, or silty clay ioam. 

TheC horiZOn has hue of 1 OYR or 2.5Y, value of 5 
· through 7,' and chroma ot 1 through 6. Mottles are in 

shades of red, brown, yellow, or gray. Texture ranges 
from loamy fine sand to sandy clay loam. 

The Craven soils in this survey area are taxadjuncts 
the Craven series because they have a thinner clayey 
horizon and more sand in the lower part of the 82t 
horizon than is defined in the range for the series. 
differences, however, do not affect the use and 
management of the soils. 

Dogue Series 

Soils of the Dogue series are deep and moderately 
well drained. They formed in clayey fluvial sediments. 
Dogue soils are on stream terraces along major streams 
and rivers on the Coastal Plain. Slopes range from 0 to 3 
percent. 

Dogue soils commonly are near Altavista, 
Chickahcminy, Newflat, Pamunkey, and Peawick soils. 
Dogue soils have more clay in the subsoil than 
Pamunkey and Altavista soils and are not as poorly 
drained as Chickahominy or Newflat soils. Dogue soils 
are not as well drained as Pamunkey soils and have a 
thinner subsoil and lower shrink-swell potential than 
Peawick soils. 

Typical pedon of Dogue loam, approximately 2,800 
feet southeast of the mouth of Taskinas Creek and 500 
teet south of the York River in York River State Park, 
James City County: 

Api-0 to 3 inches; dark grayish brown (1 OYR 4/2) 
loam; weak fine granular structure; friable, slightly 
sticky, slightly plastic; many fine, common medium, 
and few coarse roots; common fine pores; neutral; 
clear smooth boundary. 

A.p2-3 to 11 inches; dark grayish brown (1 OYR 4/2) 
loam; moderate fine granular and weak fine . 
subangufar blocky structure; friable, slightly sticky, .. 
slightly plastic; common fine and medium and few 
coarse roots; many fine pores; slightly acid; clear 
smooth boundary. 

81t-11 to 14 inches; yellowish brown (10YR 5/4) 
moderate medium subangular blocky structure; 
friable, sticky, plastic; few fine and common roots; 
many fine pores; medium acid; abrupt smooth 
boundary. 

821t-14 to 26 inches; yellowish brown (1 OYR 5/6) 
few fine faint pale brown (1 OYR 6/3) mottles; -
moderate medium subangular blocky structure; 
sticky, olastic; common fine medium and coarse 
roots; common fine pores; common thin 
day films on faces of peds; strongly acid; gradual 
smooth oouncary. 

822!-26 to 36 inches; yellowish brown (1 OYR 5/6) 
many fine faint yellowish brown (1 OYR 5/8) 
and common prominent gray (1 OYR 6/1) ,.,..,,.,,n, ... , .... : 
moderate fine and medium subangular blocky 

YC021_WILLIAMSBURG_DODGE_7101 - 193



brown (10YR 5/6) mottles; massive; friable, 
nonsticky, nonplastic; few fine roots; few fine and 
medium pores; few pebbles up to 3/4 inch in 
diameter; few fine flakes of mica; slightly acid; 

• 

gradual wavy boundary. -
2-47 to 54 inches; yellowish brown (10YR 5/6) fine 

sandy loam; common medium prominent olive gray 
(5Y 5/2) mottles; massive; friable, slightly sticky, 
slightly plastic; few fine roots; common fif}e and 
medium pores; few pebbles up to 3/4 inch in 
diameter; iron stains on 15 percent of sand grains; 
few fine flakes of mica; ver; strongly acid; gradual 
wavy boundary. 

IIC3g-54 to 72 inches; gray {5Y 6/1) loamy fine sane; 
common medium prominent yellowish brown (i OYR 
5/6) and strong brown (7.5YR 5/8) mottles; 
massive; very friable, nonsticky, nonplastic; few fine 
flakes of mica; very strongly acid. 

The solum thickness ranges from 25 to 50 inches. The 
soil is very strongly acid or strongly acid in the A horizon 
and upper part of the 8 horizon unless limed. It ranges 
from very strongly acid through slightly acid in 1he lower 
part of the 8 horizon and in the C horizon. Quartz 
pebbles make up 0 to 2 percent of the solum and 0 to 
10 percent of the C horizon. 

The A 1 or Ap horizon has hue of 1 OYR through 5Y, 
value of 3 through 5, and chroma of 2 through 4. The .'~2 
horizon has hue of 1 OYR through 5Y, value of 4 through 
7, and chroma of 2 through 4. The A horizon is loamy 
fine sand or tine sandy loam. 

The 81 horizon has hue of 1 OYR through 5Y, value of 
Athrough 6, and chroma of 3 through 8. It has few or 
~ommcn mottles. The 82t horizon has no hue or hue of 

1 OYR through 5Y, value of 4 through 6, and chroma oi :J 
through 8. The 82t horizon has high or low chroma 
mottles. The 81 and 82t horizons are sandy loam or fine 
sandy loam. 

Some pedons have a 83 horizon that has colors and 
mottles similar to those of the 82t horizon. This horizon 
is loamy fine sand, sandy loam, or fine sandy loam. 

The C horizon has no hue or has hue of 1 OYR through 
5Y. It has value of 4 through 7 and chroma of 0 through 
8. This horizon has high or low chroma mottles. It is 
sand, fine sand, loamy sand, loamy fine sand, fine sandy 
loam, or sandy loam. 

Emporia Series ;sF 
Soils of the Emporia series are deep and well drained. 

7hey formed in stratified icamy anc clayey fluviai and 
marine sediments. Emporia soils are on uplands on the 
Coastal Plain. Slopes range from 2. to 50 percent. 

Emporia soils commonly are near Caroline, lzagora, 
Kempsville, Kenansville, Siagle, Suffolk. and Uchee soils. 

Emporia soils have less clay in the subsoil than Caroline· 
soils and are better drained than lzagora or Slagle soils. · 
They have a perched water table, unlike Kempsville or 
Suffolk soils, and do not have the thick sandy surface 
layer characteristic of Kenansville or Uchee soils. 

Typical pedon of Emporia fine sandy loam, 2 to 6 
percent slopes, approximately 5,500 feet southwest of 
mouth of Carters Creek at the York River, 1,300 feet 
south of Carters Creek on Camp Peary, York County: 

A1-0 to 4 inches; dark grayish brown (10YR 4/2} fine 
sandy ioam; weak fine granular structure; friable, 
slightly sticky, ncnpiastic; many fine medium and 
coarse roots; common fine and mecium tubular 
pores; very strongly acid; clear smooth boundary. 

.~ 2-.1 to 13 inches; pale brown (1 OYR 6/3) loam; weak 
fine and medium granular structure; friable, slightly 
sticky, nonpiastic; common fine medium and coarse 
roots; many fine and medium tubular pores; very 
strongly acid; gradual smooth boundary. 

Btt-13 to 19 inches; yellowish brown (10YR 5/6) loam; 
common medium faint light yeilowish brown (1 OYR 
61 4) mettles; weak mecium subangular blocky 
structure; friable, sticky, plastic; common medium 
and fine roots; many fine and medium tubular peres; 
few thin patchy day films on faces of peds; very 
strongly acid; clear smooth boundary. 

8211-19 to 30 inches; yellowish brown (10YR 5/6) 
loam; common medium distinct strong brown (7.5YR 
5/6) mettles and few medium faint pale brown 
(10YR 6/3) mottles; moderate medium subangular ~ 
blocky structure; friable, sticky, plastic; few fine · 
roots; common fine and medium tubular pores; 
common thin continuous clay films on faces of peds; 
very strongly acid; clear smooth bour.cary. 

B22t-30 to 37 inches; yellowish brown (I OYR 5/8) 
foam; common medium distinct strong brown (7.5YR 
5/8) and pale brown (1 OYR 6/3) mottles; weak 
medium subangular blocky structure; friable, sticky, 
plastic· few fine roots; common fine and medium 
tubula; pores; common thin discontinuous clay film~ 
on faces of [Jeds; very strongly acid; clear smooth 
boundary. 

823t-37 to 51 inches; yellowish brown (1 OYR 5/8) 
sandy clay loam; common medium distinct strong .··. 
brown (7.5YR 5/8) and light brownish gray (1 OYR 
6/2} mottles; weak medium and coarse subangular 
blocky structure; firm, sticky, plastic; few fine roots; , 
common fine and medium tubular oores; few thin 
discontinuous clay :ilms on faces d peds; strongly 
acid; clear smooth boundary. 

B::Ot-51 to 58 inches; ~ottled :isht trcwr.ish Gtay (1 · 
6/2}, yeilowish brown (1 OYR 5/8), and strong i:J 
(7.5YR 5/8) sandy clay loam; weak coarse 
subangular blocky structure; firm, sticky, plastic: 
common fine tubular pores; few thin patchy ciay 
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films en faces of peds; very strongly acid; gradual 
smooth boundary. 

C--58 to 75 inches; variegated gray (5Y 6/i ). strong 
brown (7.5YR 5/8), yellowish brown (10YR 5/6), 
and yellowish red (5YR 5/6) sandy clay loam; 
massive; firm, sticky, plastic; very strongly acid. 

The soium thickness ranges from 40 to 75 inches. The 
soil is very strongly acid or strongly acid unless limed. 
< fragments make up 0 to 5 percent of the soil. 

The Ap or A 1 horizon has hue of i OYR or 2.5Y, value 
4 through 6, and chroma of 2 through 4. The A2 

has hue of 1 OYR or 2.5Y, value of 5 or 6, and 
of 3 or 4. The A horizon is sandy loam, fine 

loam, or loam. 
The 81 horizon has hue of 7.5YR or 1 OYR, value of 5 
6, and chroma of 4 through 6. It is sandy loam, fine 

loam, or loam. 
The 821 t and 822t horizons have hue of SYR through 

OYR, value of 4 through 6, and chroma of 3 through 8. 
is sandy loam, loam, sandy clay loam, or clay 

The 823t and 83 horizons have no hue or hue of 
through 2.5Y, and they have ·ta!ue cf 4 through 6 
chroma of 0 through 8. These horizons have low 

trl"h,rnrr"" mottles or are mottled without dominant matrix 
< Texture is sandy loam, loam, sandy clay loam, day 
sandy clay, or clay. 

The Ghorizon has no hue or hue of SYR through 5Y, 
., •• , ..... · .... of 3. through 8, and chroma of 0 through 8. This 
c:Y•I~U>ri· .. ,·,n is mottled or variegated. Texture ranges from 
,..~:<:~n.-ru loam to clay. 

of the lzagora series are deep and moderately 
drained. They formed in loamy and clayey fluvial 
marine sediments. izagora soils are on uplands on 
Coastal Plain. Slopes rar.ge from 0 to 3 percent. 

soils commonly are near Bethera, Emporia, 
iJ~Ij_agte, and Yemassee soils. lzaaora soils are tetter 

have less clay in the subsoil than Bethera 
are not as well drained as Emporia soils, 

subsoil than Slagle and Yemassee soils, 
better drained than Yemassee soils. 

pedon of lzagora loam, approximately 3,250 
southwest of the junction of US-17 and the 

and Ohio Railroad, 200 feet north of 
County: 

nr-n"'~ very dark gray (10YR 3/1) loam; 
B3110llna: n~anttl,. .. structtJre;:, friable;.. slightly sticky' 

fineirriedit.iiit' Brief coarse roots; 
. _,,.,.~-·-.--=and~l1JEKl .. · wma.J~_prires;,extremety 

sticky, nonplastic; few fine coarse and common 
medium roots; common fine and medium tubular 
pores: krotcvina up to 1/2 inch in diameter filled 
with A 1 material; strongly acid; clear smooth 
boundary. 

81t-13 to ~7 inches; light olive brown (2.5Y 5/J.) loam; 
weak fine subangular blocky and moderate medium 
granular structure; friable, sticky, plastic; few fine 
and medium roots; common fine and medium tubular 
pores; few thin patchy clay films on faces of peds; 
verf strongly acid; clear smooth boundary. 

821 t-17 to 27 inches; light olive brown (2.5Y 5/6) loam; 
weak mGdium subangufar blocky structure; friable, 
sticky, plastic; few fine and medium roots; few fine 
tubular pores; thin discontinuous clay films on faces 
of peds; very strongiy acid; gradual wavy boundary. 

822t-27 to 36 inches; mottfed yellowish brown (1 OYR 
5/8), light olive brown (2.5Y 5/4), gray (5Y 6/1), and 
strong brown (?.SYR 5/6) clay loam; moderate fine 
subangular blocky structure; friable, sticky, plastic; 
few frne roots; few fine vesicular pores; thin 
discontinuous clay films on faces of peds; vertical 
streaks 1/4 to ~/2 inch wide of gray (SY 6/1) sandy 
clay loam; 'Jery strongly acid; gradual smooth 
boundary. 

823tg-36 to 44 inches; gray (SY 6/1) clay loam; many 
coarse prominent yellowish brown (1 OYR 5/8) 
mottles and common fine prominent strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky structure; firm, sticky, plastic; few fine roots; 
few fine vesicular pores; thick continuous cfay films 
on faces of peds; vertical streaks of gray (SY 6/1) 
loam; very strongly acid; gradual smooth boundary. 

824tg-44 to 68 inches; gray (N 6/0) clay loam; 
common medium prominent yellowish brown (1 OYR 
5/6) mottles; moderate coarse subangular blocky 
structure; firm, sticky, plastic; few fine roots; few fine 
vesicular pores; thick continuous c!ay films on faces 
of peds; vertical streaks of gray (N 6/0) loam; very 
strongly add: ·gradtJal smooth botJndary. 

83tg-C8 to 78 inches; gray {N 6/0) clay; common 
medium prominent yellowish brown (1 OYR 516};-. 
mottles; weak coarse subangular blocky. structure; 
firm, sticky, plastic; few thin patchy clay films on 
faces of peds; very strongly acid. 

The sclum is more than 60 inches thick. The. A horizon 
ranges from extremely acid through strongly_,~cid: unless .. 
limed. The 8 horizon is very strongly· acid orstrongiY:.~ ... ,~: 
acid~ . .~ ·· . ::· ~.. . ..... ·. · :5,: ' 

Tha Ap or A 1 horizon has hue of~ 1 OYR :or 2.5Y: value: 
of 3 through s,_and chroma at l)h.rougt"T 4: The Ai:.~ ::. -~· . 
horizorr has hua of 1 OYR or 2.5¥;; vilfue of 5 or:;~, anct::: .... 
chrormrof 2' through; 4:. Thai'~ '110rficiiT is ffna''sait~ lo~ . 
orl~~~~i ~4~ ~~~~.~·) .*>·~~ .. · ~··~~:~E:~~~~~~~ · ~·~;~~~i~·~·-:\·;;:~~}~· ~~~· 

Tfie Bf horizcrr and the upper part of the' B2t· horizon· 
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.~water :·tSble~~.~S~d~~te;~:s·.,;t;~h- --~-~~~r-ar'"-e-, -~--~b·:;i~f~-;;~ .. :::~·~-p~~·~ki-ent," and "perched" are explained in the 
symbol > means more than: Absence or an entry 1ndic,at~s that the feature is· not a concern] 

name and 
map symbol 

-----------------! 

' -----------------~ 

c 

c 

D 

D 

D 

B 

c 

D 

c 

c 

A 

c 

c 

c 

c 

D 

c 

A 

D 

Frequency 

I I f l t t 
I l t I I I 
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I I 

' ' I ' 0 
I 1 I J t I 

;None--------: li.0-2.0lApparentlJan-Mayl >60 
I I 

i l 
: 1 I I t 
t 1 ! l I 
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J I 

I 
I I 
I I 
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' I 

' I 
I 

o I I 
I I l 
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l" I l 
' ' ' I I I I 
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I 
I 
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' ' I 
I 
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I 
I 

I I 
I I 
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None--------: 
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I 

' 
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None--------

None--------
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I 
I 
I 
I 

Frequent----/Brief to 
i long. 
l 

llone--------; 4 
I 
I 

;Jone--------l 

None--------: 

None-------- I 

Frequent----:Very long 
l 
I 

I 
I 

' ' ' ' >4.0 lApparentlNov-Aprl 

>6.0 

I > I 
I I I 
I 
I 

I 
I 

' ' I I I 

>60 

>60 

0-0.5lApparentlNov-Aprl·>60 
' I I 
I I I 

I o I 
I I l 

i2.0-3.0lApparentiDec-Aprl >60 
I I I 
t I I 

J : 

' J ' I I I 

l2.0-3.0lApparentlDec-Apr >60 
I o I 
: l I 

13.5-S.OiPerched lJan-Aprl >60 
I l I I 
l I I I 

l1.5-3.0lApparent:;an-Harl >60 
I I I 
I I I 
I I I 
1 I I I 

11.0-2.5iApparentlNov-Aprl >60 
I t I I 
I I l I 

' I 
f ~ l I 
l 1 I I 

/3.0-4.5/Perched !Hov-Aprl >60 
I I 
I I 

I 0 I 
I I I I 

l2.0-3.0lApparentlDec-Harl >60 
1 t r t ' 
l J I I t 
l l I I l 
I I I I l 

lNov-Jull +1-1.5;ApparentlNov-Junl >60 
I I 
I I 
! 

>6.0 >60 ! 

>6.0 >60 
l 
13.0-4.5/Perched 

/4.0-6.0 Apparent 
i 

I I 
' j 

1 

liov-Aor: . ' 
I 

Dec-Apr/ 
I 
j 

>60 

>60 

~Jan-Deo; +2-+i Apparent/Jan-Dec/ >60 
' ' I I 
I I 
I I 

at end of table. 

I I 
I I 
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' ' I I 
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' I 

I 
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I 
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! 
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I 
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I 
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I 
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I 
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/High-----/High. 
I 
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I 
I 
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' I 
I 
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-·J~( ,~·, . : 1 : 
';'i, 23--.-----.--~----- l 0 . : None--------1 

!lewflat .. l · ·· ·· : l 
I 
I 

24----------------l 
Nimmo l 

I 
I 

258-------~-------: 
Norfolk l 

D 

5 

I I 
I I 

~None----~---; 
I 
I 

I 
I 

lllone--------1 

iv.""" 

AND WATER .FEATURES--Continued 

· l High water table l Bedrock 
. ..:·\"1 t ; ; --I , 

Months I Depth*l Kind lHonths lDepthlHard-
·f ~ : ness I I 

I I 

i Ft { ~ ! In i 
I I I I 
I I I I 

11.5-2.5\Apparent Dec-Apr: >60 
I I 
I I 
I I 
l I 

I 
I 
I 
l 

i0.5-1.5lApparent Nov-Apr l >60 
I I 

' 
I 
I 

I 0 0 
I I I 

0-0.5lApparentiDec-~pri 
' I I 

' I 
l I 
I ! 

:a.o-6.0\?e~ched ;Jan-~1arl 
I 
I 

>60 

>6V 

' I 

High----- High. 

: Low------l High." 
> I 
I I 

: ! 

: Ciodera~e :Eigh. 

-.·/. 

266~*-------------l 
?amunkey 

B None--------: >6. ·J >60 l~~cderate !~oaer~te. 

27----------------t 
Peawick I 

; 
28----------------i 

Seabrook 
I 
I 

29A, 298----------l 
· Slagle 

30----------------
State 

318---------------: 
Suffolk : 

I 

32----------------: 
~ Tetotum ! 
i I 

l 33----------------: 
~ Tomotley ~ 

f -~he~4C----------! 
1 35~~*.. . 
' · Udort;'lents 

........... 
i 

36H: 
Udorthents. 

Dumps. 

37**. 
Urban land .. I 

' I 
I 

38---~------------: 
Yemassee · i 

D 

c 

c 

5 

3 

c 

3/D 

A 

c 

' I 
\Hone--------: 
I ' l I 

lNone--------1 

: 
llone--------1 

None--------

~lone-------- i 
I 
I 

' I 
I I 

:None--------: 
! 
I 

' ! 
I I 

\None--------: 
l 
! 
l ' I I 

\None--------: 

I 
I 
I 
I 
J 
I 
I 
I 
I 
I 

l I 

lNone--------l 

I 

: 1 • 5-3 . ~J ; P e: c he d ; r~ c v- ~a r i > 6 C 
! ! 
! I 

' I I I 
I J 

\;.5-3.0\?erc~ed lNov-Aor: 
I • 0 

! ' 
! I I 

' I 0 
I I 0 

l4.0-6.o:Apparent\Uec-~un: 
! I 0 
· I I 

>6.0 

I ! I : 
I I J I 

l 1. 5-2.5: Apparent: Dec-Apr: 
0 I 
I I 
I I 

I I I 

0-1.0:ApparentlDec-Mar; 

I I 
I I 

l3.5-5 .. 0l?er~hed 

: 
I 
I 

j 

I ' 
I I 

~~an-Apr\ 
' I 

I I I 
I l I 

>60 

>60 

>50 

>60 

>60 

>60 

>60 

1.0-1 .5lApparent!Dec-~arl >60 
J ' l 
I I I 
I 

I 
! 
I I 

: P. :..gh-----: :i igh. 
I 

' 
:Low------:~oderate. 
0 I 

I 
1 ·h 
I I 

:Moderate fHigh. 

' I 
;'ioderate 

' l 

I 

!High. 
I 
I 

:Moderate lHigh. 
I 
I 

! l 
I I 

::ligh----- l:iigh. 
' ! I I 

I 
! 

/High-----!:tigh. 
I I 

I 
I 

l Low------~ High. 
0 I 
! I 

I 
I 
I 
I 

I I 
I I 

lHigh-----IHigh." 
0 I 
I l 

! 

.• A plus sign preceding the range in depth indicates that the water table is above the surface of the 
first~numerai in the range indicates how bigh.the water rises above the surface. The second numeral indicates 

···:.below the surface. 
· •• See description of the map unit for composition and behavior characterist!cs of the map unit. 

~· 
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Soil name and 
map symbol 

;Depth: USDA texture 
I I 
I I 

1, a•, 1 1 c•: : 1 I 

•

Craven----------[ 0-9 iFine sandy loam ~M~M,c~M~~cfA-4 

9-30JClay, silty clay,JCH JA-7 
1 J silty clay loam . : J 

I 
I 

J30-72iSandy clay loam, JSM, SH-SC,JA-2, A-~': 
sandy loam, : SC A-6 

' ' I 0 

' ' 
::.oamy sand. :. 

Uchee----------- l 0-24 l Loamy fine sand 
' ' ' I I I 

l2ti-36lSandy ~cam, sanCy~SC, 
l clay :oam .. 

:36-56iSandy :lay :cam, lMH, 

SH-SC 

sandy c:a:,, C~, 3C 
1 ; clay. ; 

sandylMH, CH, 
sandyi CL, SC 

156-65iSandy loam, 
clay :cam, 

; cJ..ay. 
: J ! 

I I I 

12---------------i U-1~\Coam-------------lML, CL, 
Dogue , SM, SC 

11-43:Clay :!.cam, clay, \CL, cH, 
: sandy clay loam.\ 

\43-60JStratified sand JSI1, SC, 

11---------------: 
Dragston : 

; to sandy clay S?-SM, 
' loam. SM-SC 

U-17;Fine 
' I 

sandy loam l SM, SC, 
l SM-SC 
l SH, SC, 
I SH-SC 
' 

~c 

' I 
/A-2, 
l A-1-3 : 
lA-2; :\-~1i 

A-6 
'' -i .'"'..- f 

' 
' A-6 ' ' A-7, 

A.-2-6 ' 
r.-:::.-r 

: A-ll 

' A-6 A-7 I ' ' ' ' A-2, A ,, 
' --, 

A-1 

' A-2, :1 !t 

' 
.'1.-~ 

' ' ' A-2, A-:l I 

' I ' ' ' ' 

17-54iFine sandy loam, 
sandy loam, 
loam. ' ; 

:s4-72lSand, loamy 
sand, fine 
loam. 

fine lSH, SP-SH, :A-1, 
sandy: SM-SC A-3 

A-2, 

' ' 1llB, i4C---------: 0-13:F.:.ne sandy loam :cL, SC, 
Emporia , SM, ML 

• 1::-37:Sandy c~ay loam, :sc, CL 
sandy loam, clay; 

[ [ loam. 1 

:37-58lSandy clay loam, \SC, c:... 
~~ay ~cam, sandy; 

l clay. i 
\58-75\Stratified sandy \SM, SC, 

loam to clay ML, CL 
loam. 

' ' 15D*-------------l 
' ' 0-11/Fine sandy loam l CL, SC, 

SM, ML Emporia 

\A-2! ,\ ;, tl.--' 
A-6 

~A-2, A-4, 
: A-6, A-7: 
' ' I I 

! A-2, A-ll,\ 

' ' 
A-6, A-7l 

:A-1, A-2,1 
l A-4, A-6J 

' I 
JA-2, A-4, 
l A-6 

0 

0 

0 

0 

0 

,, 
v 

0 

0 

0 

0 

0 

0-3 

C-2 

0-5 

0-3 

11-37JSandy clay loam, !SC, CL /A-2, A-4, 0-2 
: sandy loam, clay\ 

: : loam. : 
\37-54JSandy clay loam, :sc, CL 
: l clay loam, .sandy) 
: : clay. 1 

:54-75\Stratified sandy \SM, SC, 
loam to clay ML, CL 
loam. 

' ' 15£*-------------: 
' I 

0-9 !Fine sandy :oam 
' ' ; <IL, SC. 

Emporia SH, ML 
9-37:Sar.dy c:.ay loar,, :sc 1 C~ 

sandy loam~ c:ay~ 
loam. : 

: 37-SG: S:ar:C:.r (:::ay :car.:, : SC, 
~ c:ay loam, sancyl 

, i clay. 
l50-75lStratified sandy lSM, SC, 
l :!.cam to clay : ML, CL 
I 
I loam. 

See footnote at end of table. 

~ A-6, A-7\ 
I 0 
I I 

J A-2, A-4, \ 0-2 
l A-6, A-7J 

:A-i, A-2,\ 0-5 
l A-4, A-6: 

;A-21 
l A-6 
l ~ "'"\ ir..-.c., . ' .rt-0, 

A-6, 

I 

' 
A-1.!, t 

, " i 
.'\·-~ 1 1 . ~' 

.'\-I 

. -' 1\-{ I 

' ' lA-1, A-2, / 
/ A-~ 1 A-6: 
' I 

0-3 

G-2 

0-5 

' ' I I 

100 100 J75-100J45-90 
' ' I I 

100 100 l90-100J65-98 
' ' ' I I I 

100 l95-100J50-100J 15-49 

' ' ' I I I 

J90-:oo:80-100J40-70 
' ' I I 

190-~00l30-10C:50-8C 
' ' I I 

:9C-10Cr20-1C0:65-9C 

' 
:Hs-~co:~o-~cc:sc-Bo 

' I 
: ~5-30 

;25-50 
' 
:4o--s 

:3C-65 

I 

:95-100\7S-:oo:oo-1oo:~o-as 

I 

!95-100\75-100\b5-1D0\40-90 
' ' ' 
' ' ' :B0-1CClb0-100:35-100l10-UC 

: 
' ' ' ' 100 \95-100\b0-85 :30-50 

I 

' 100 \95-100\60-85:30-60 

0 I 

' ' 
!95-100J85-100l35-70 

' ' I I 

:90-100\80-100\50-95 
' ' 
' ' 
:9C-100l80-100!~5-95 

~90-~oc~2o-~ac;~~-9~ 
' ' ' ' I 

\70-i00l55-i00l30-90 

: : ; 
\90-100l80-100\50-95 
' ' ' ' ' I 

J90-100l80-100l45-95 
' ' ' ' ' I I 

:90-100l~0-100Jll5-95 
I 

' ; : : 
l70-100\55-100\30-90 

; 
l90-iOOiSO-iOOi50-95 
' ' 
,9C-1CGi80-100!U5-95 

' ' 
' I 

70-100J55-100l30-90 

5-30 

!25-65 
' \25-70 

::c-cc 

: 
J20-60 

; 
\25-65 
' ' :25-70 

130-80 

' ' l20-60 

i25-65 
I 

;25-70 

'30-30 

I 

;20-60 

<35 

51-70 

<35 

II" ,...,., 
-!-I ·J 

.:'5-65 

<30 

::l5-60 

< 30 

<20 

<25 

< 18 

<25 

20-50 

25-50 

<40 

<25 

20-50 

<:5-50 

<40 

20-50 ~ 

25-50 

<UO 

6-2u 

18-38 

15-35 

NP-10 

16-40 

NP-8 

NP-10 

N?-7 
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James City and York Counties and the City of Williamsburg, Virginia 

TABLE 13.--ENGINEERING lNDEX PROPERTIES--Continued 

Soil name anc 
map symbo~ 

I I 
l Dept.h: USDA texture 

__ :." .::=-.:3.:S:..:3:..:!:..: .:.: ..:;~:..:''":.:a:..:.t::.:..::J:.:":...· __ ; r· :- a g - ; 
:rnent.: 

~ercentage pass1ng 
.si~·;e nurriber--

! Llnif:!..ed .HSHTG i > 3 
!inches; :0 2QO 
I ;. '-"" 

: I 
1 

lSF•-------------.1 
Emporia 

u-6 :Fine sandy learn i CL, :>C, ~A-2, A-4,\ 0-3 
: i SH, ML I A-6 l 

b-371Sandy clay loam, /SC_, 
sandy loamt clayl 

CL !A-2, A-4, 1 0-2 
l A-6, A-7/ 

; loam .. I 

:37-4S:Sandy clay loam, lSC 1 

: clay loam, sandyl 
CL ).;-2, A-4,: 0-2 

A-6, A-7i 
r : clay .. 
145-75;Stratified sandy 

i loam to clay 
sc, 

ML, CL 
l A-~, A-2, ; 
I .4.-4 J A-6: 

I 
I 

: 1.oarn .. 

16---------------: U-13lLoam-------------lCL, 
: 

cL-HL,iA-il 
Izagora ; ML 

; 13-36:Loam, clay loam, jCL 
1 l s!lty clay loam.: 
:;6-78lClay loam, clay 1CL, 

17*--------------: U-8 lSilt !oam--------1ML, 
Johnston 8-!.+9lStratifi.ed ::~e 1SM, 

l sandy .!..oam to l 
: silty clay loam.: 

:49-60lStr-ati:"'iea sand \SH 1 

: to sandy clay 
: loam .. 

I 
I 

:A-4, 
I A-7 I 

CH lA-6, 

::;M i A-2, 
.'!L iA-2, 

.'!L 1 ' ~ ;.k-!:::, 
I 
I 

188--------------: 
Kempsville 

U-14\Fine sandy loam 
I 
I 

/SM, SM-SC, /A-2, 
i ,'1L, CI.-ML l 

\111-20\Sandy loam, fine 
: sandy loam, 

; SM, SC, / A-2, 
: ML, CL 

1 : loam. 
/20-55lSandy clay loam, :sc, CL 

i loam, fine sandyl 
1 ; loam. l 

I 
I 

\A-2, 

A-6, 

A-7 

.!i-ll 
A-3 

A-4 

A-4 

A-6 

I 
I 
I 
1 

.I 
I 

1 

' l55-68\Stratified loamy :sc, SM, l A-1, A-2, l 
sand to sandy SM-SC A-4, A-6/ 

198*: : I 

clay loam .. 

I 

' Kempsville------: 0-14lFine sandy loam iSM, SM-SC, l A-2, 
• I 
I I l ML, cL-MLi 
; 14-20lSandy loam, fine 

: sandy loam, 
ISM, SC, /A-2, 
! ML, CL 
I \ loam. 

i2()-55~SanCy clay lea~, lSC, ~,...~ 
; learn, fine sandy~ 
; .:..oae1 .. 

i55-68iStrati~ied loamy 
sand to :and'! 
·~lay loam .. 

' I 

I 

; SC, SM, 
I SH-SC 

Empor!a---------1 0-13;Fine sandy loam \CL, SC, 
l : SH, ML 

13-37lSandy clay loam, :sc, CL 
; sandy loam~ clay! 

; I loam. 
:37-58: Sandy clay loam, : SC, CL 

: clay loam, sandyl 
1 ; clay. l 

iA-1, 

I 

:A-2, 
I A-6 I 

lA-2, 
A-6 1 

' I 
iA-2, 
I A-6, J 
J 
I 

A-.:t 

\ ~ I 
.""\-~, l 

.:\-6: 

' I 
A-ll, l 

A-U, i 
A-7l 

J 
I 

A-ll, i 
A-7i . 

' 

0-5 

0 

0 

0 
0 

0 

0-2 

0-2 

0-2 

0-5 

0-2 

0-2 

U-2 

0-5 

0-3 

0-2 

U-2 

\90-100\()0-i00l50-95 
l t \ \ 
l90-100l8C-100l~5-95 

' ' 

I 
I 

:25-65 
I 
I 

\25-70 

I I I 

i90-1C0\80-100\45-95 :30-80 

I J 
I I 

i70-100\55-10Cl30-90 120-60 

l95-100:95-100l~5-100;bC-90 
I I J 
I I I 

!95-100\95-100io5-icc:bo-95 
: 

\95-100i95-100/90-100i70-95 

100 100 16C- ~-JC l i 8-65 
100 100 \60-100; 18-65 

i 

100 100 \50-100l25-49 

: 
i I 1 

I I 

J9C-10Cl75-100l45-85 ;25-65 
I I I I 
I I I I 

l90-100l80-100i50-90 130-70 

l ' l I 
J I 

\90-100l80-100l55-95 l30-75 
I 
1 

I I I 
I I I I 

:s5-100!75-100l35-85 : 15-50 

I o 
I I l 

:90-100\75-100\45-85 i25-65 
' I I I 

/90-100:S0-100l50-90 
I 
I 

i30-70 

l90-1oo:~o-1ao:s5-95 :30-75 

' : i 
~85-100~7~-100l35-85 l 15-SC I 

' I I 
I I I 

l90-100l80-100\50-95 i25-65 
I I I. I 
I I I 

i?0-100\80-100145-95 125-70 

I I I I 
I 1 J I 

:?o-1oo:oo-Joo:~5-95 i30-80 

: l i I 
I 

l58-75JStratified sandy \SM, SC, 
: loam to clay ML, CL 
: loam~ • \ A-1, A-2, i 0-5 \70-100155-100/30-90 /20-60 

A-4, A-6l 
:::-.· 
~' I ' I I ' i ' ' ' I I 

';. 208--------------: 0-25: Loamy fine sand : SM lA-1, A-2 0 100 195-100\45-60 : 10-25 
Kenansville i25-43iSandy Loam, rin~ IS~, SC, lA-2, A-4 0 100 :95-100150-75 :20-40 

: : sandy loa:,. : s~-sc I· 
I 

: : .sandy alay lo&~~r.l 
143:-781s-and, loamy .sand ISF-sH', 

I 1 I . 
I I I 

S"', lA-,., A-2, I a 100 :95-100:40-60 5-30 
SP' A-3: I I· 

I . 
I I 

129 

L~quid :.as-
:~r:nc :ci t.:.r 

nd ex 
,...,...!" 

<25 NP-15 

<::0-50 B-30 

25-50 8-3U 

(40 NP-25 

<30 !lP-10 

25-45 o-25 

:35-60 ;;0-40 

<35 :IP-10 
<35 NP-10 

<'<:; ~~ :!P-10 

<18 N?-7 

<22 NP-10 

25-40 10-20 

<30 NP-15 

<18 NP-7 

<22 IIP-10 

25-lJC tC-2S 

<20 :JP- 15 

< -,~:; 
~~ NP-1':J 

20-50 S-30 

25-50 c-30 

<40 NP-2':J 

<25 NP-3 
<30 liP-10 

NP 
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Soil name and 
· illap symb~l 

:oepth: USDA texture 
I I 

I 

I 
I I 1 
I I I 

21 ----- -- 1 0-18:silty clay-------:cL, CH, 

•
;~;---- - : : : ML, MH 

:18-8o:s11ty clay, clay,:cL, CH, 
: : silty clay loam.: ~L, MH 
l : 

I 
I 

:A-6, 
I 

' :A-6, 

22--------------- i 0-11 :Loamy fine sand : S~, SC!-SC : A-2, 
Munden :11-l+S:sandy loam, l.oam,lS'~, SC, lA-2, 

: : sandy clay loam.: s~-sc : A-5 
:!ls-ao:Loamy sand, fine :s·~. SP-s:1,:.l.-:<, 
: : sand, sand. : SM-SC : 

' I 
23---------------; 0-8 :si:t loam--------ls~, sc, 

i l : :::..-·I,(L 
3-ii:Loam. c~a·f :.oa:::! :c~t :~ 

' siY..ty clay loam.; 
:i1-30lClay ioa11, s:::_ty \CL, ~~ 

I 
I 

clay, clay. 

24--------------- l 0-1 1 :Fine sandy 2. oam 
~immo , : 

~11-36:Loan, fine sanav 
: loam, sandy · 
l l loam .. 

:s~11 sc, 
S~l-SC, 

lSH, SC. 
ML, CL 

'. ' J, .... -""+ 

'. -
' ,-.- J 

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

'" ,,;._,; 
t ~ .-. 

:-:..-::., 

' I 
A-·~ 

:35-60: Loamy sand, f~:1e 
1 

: sand, sand .. 
:s:1! S?-SM,:A.-2, 
~ s~-sc l 

I I 
I I 

25 B-------------- t 0-17: Fine sandy loam : S~1, SM-SC, : .!.-2 

A-7 

A-7 

A-4 
A-4, 

A-3 

:t-! 

~orfolk : : : SG l 
;17-39lSandy loam, sandylSC, s~-SC 1 ;A-2, A-i.l 1 

l i clay loam, clay 1 C~, c:...-~~Li A-6 
: l loam. : 
l39-72: Sandy clay loam, l SC, S~1-SC,: A-4, A-6,: 
: l clay loam, sand:,.·: CL, CL-·'1Li A-7-5 : 
1 clay. : : 
I I I 
I I 1 

268*-------------: 0-1UISandy loam-------:s~, ~L, 
?amunkey l S?-S'1, 

• : : S~-SC 
:1t1--a3;sandy clay loam~ ~c:...~ SC 
i l clay loam, loam .. : 
\43-7S:stratified sandy :s~, s~, 
: \ loam to sand. : sr...;-s~~, 

S~1-SC 

27---------------l 0-7 \Silt loam--------iS~, SC, 
i CL-~1L Peawick : 

I 
I 

28---------------: 
Seabrook 

I 

' 7-99lClay loam, silty I~· 

~ \,., L.. ' 
: clay, clay. ' 

I I 
I 

0-9 :Loamy 
9-72:Loamy 

l fine 

I 

fine sand iSM, 
fine sand, : SM, 
sand, sand.: 

I I 
I I 

CH 

SP-SM 
SP-SM 

' I 
~A- i , 
I A-3 

' I 
l A-.:.:. 
I 
I 

i A-6, 
I 
I 

' I 
lA-2, 
: A-2, 
I 

29A, 298---------l 
Slagle 

0-9 :Fine sandy loam lS~, SC, lA-2, 
l t ~L, CL 1 A-6 

9-25 r 1ne sandy· loam, I sc, s~-sc 1 : A-2, 

I 
I 

:25-60 
I 
1 

' I I 
I 

sandy clay loam,: CL, CL-~LI A-5 
loam. : : 

Sandy clay loam, :sc, CL )A-!1, 
loam, clay loam.: , A-7 

~ I 
l 

30---------------: 0-11\F:ne sandy :earn iS~, '-1~, l.~-J. 
State : ] :~-~L, 

l : 3~~-sc 
:1 i-52~Lcam, ·clay loao, lCL, SC 

; sa~c~ clay :cac.: 
:52-97 :strat!.fied sane ; s~~, S1A.-SC, 
l to fine sandy : S?-SM 

loam .. 

See t'ootnote at end of table. 

A-4 
' 

A- 1 
' A-3 

A.-6 

' " I 
;"'1.-;_' I 

I 
l 

A-7 

A-3 
A-3 

A-ll I 

. ' I 

' I 
A " I -'<, I 

I 
I 
I 

' A-5, I 
I 
I 
I 

A-6 

A-2 
' i 

A-il ' 
' ' 

I 

' I 

0 

0 

0 
0 

') 

J 

0 

0 

0 

0 

Q-2 

0-5 

G 

0 

0 
0 

0-3 

0-2 

G-2 

J 

0 

J 

!l 10 
I 

I I I 
I I I 

100 100 :98-100:85-1001 
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I 
I 

~?s-~oa:sc-1oo:ss-1oo:ss-Ja 
' I 

:95-10 1
] :go-1oo:S5-100l70-90 

: 
iOO ~j5-iOOi.S0-35 
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I 
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' I 
I I 
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~so-100l75-1oo:so-3s 

I I 
I I 

:30-100l75-100l70-95 
I I 
I I 

:60-100:50-95 :25-70 

l 
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I 
I 
I 15-33 ' ' I 
130-55 

:36-72 

: 12-55 
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I 
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I 

2:35 

:90-100:75-100I50-100:40-90 
J I i 
I I I 

l90-100175-100l70-100:70-95 

I I 
I I 

195-1oo:9o-;oc:85-99 : 5-25 
l95-100I90-i00:85-100l 5-25 

I I 
I I 

:95-100I90-100i55-95 
l I l 
I I I 

:95-100:90-100l65-85 

I I 
I I 

l95-100:90-100i75-95 

:30-75 
I 
I 

:35-60 

I 
I 

ii+0-75 

l95-10D;95-100~65-10o;uo-as 

' I 
l95-100:9~-100 7 5-100;35-30 

'35-100:75-100 40-90 5-50 

30-65 

35-65 

<13 
<30 

<18 

(~0: 

"'~ 

30-55 

40-75 

<22 ~1?-1 0 

<30 'l?-15 

<15 NP-7 

<25 N?-14 

20-38 4-15 

20-45 4-22 

<20 ~?-7 

30-4C 

<20 :iP-6 

15-30 

35-30 

<35 

20-40 

25-50 

<23 

<25 
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POND-2 Version: 5.21 
S/N: 

Williamsburg Dodge 
BMP Basin 

CALCULATED 11-13-1999 14:05:32 
DISK FILE: car\C.~~ .VOL 

Planimeter scale: 1 inch = 30 ft. 

Elevation 
(ft) 

69.00 
69.50 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
76.40 
77.00 
78.00 
79.00 
80.00 
81.00 
82.00 
83.00 

Planimeter 
(sq. in.) 

0.00 
0.03 
0.05 
0.35 
0.76 
1. 60 
2.61 
3.95 
5.38 

*I* 
7.05 

10.23 
14.30 
16.96 
20.48 
24.42 
28.97 

Area 
(sq. ft) 

0 
23 
45 

317 
681 

1,435 
2,350 
3,555 
4,844 
5,420 
6,344 
9,203 

12,867 
15,266 
18,434 
21,975 
26,073 

Al+A2+sqr(Al*A2) 
(sq.ft) 

0 
23 
99 

481 
1,463 
3,106 
5,622 
8,795 

12,548 
15,387 
16,731 
23,189 
32,953 
42,148 
50,475 
60,536 
71,985 

* 
Volume 

(cubic-ft) 

0 
4 

17 
160 
488 

1,035 
1,874 
2,932 
4,183 

2,052 
5,577 
7,730 

10,984 
14,049 
16,825 
20,179 
23,995 

Volume Sum 
(cubic-ft) 

0 
4 

20 
181 
668 

1,704 
3,578 
6,509 

10;692 
12/744 
16,269 
23,999 
34,983 
49,033 
65,857 
86,036 

110,031 

*I* ---> Interpolated area from closest two planimeter readings. 

2 
IA = (sq.rt(Area1) + ((Ei-E1)/(E2-El))*(sq.rt(Area2)-sq.rt(Area1))) 

where: 
Ei 
Area1,Area2 

= Closest two elevations with planimeter data 
= Elevation at which to interpolate area 
= Areas computed for E1, E2, respectively 
= =~te~~olated area for Ei 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 

Volume= (1/3) * (EL2-EL1) * (Areal+ Area2 + sq.rt. (Areal*Area2)) 

where: ELl, EL2 
Areal,Area2 
Volume 

= Lower and upper elevations of the increment 
= Areas computed for ELl, EL2, respectively 
= Incremental volume between ELl and EL2 
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Plan No. 
Project Name: 
Rough Location: 
ADCMap: 
Flood Map I Zone: 

Drainage Area: 
Submitted: 

JCC GIS Database: 

Site Plan Information: 

James City County, Virginia 
Environmental Division 

Stormwater Management Program 

Stormwater Management Design Plan 
Staff "Quick" Review 

Sheet 2- Grid: /3 - I 0 7 

51o2o1- oo Zoh 
Description: _ _._"'-""~...-1-'-'-----*'?-.;.a.....£-J~_..."-""""-----f...i._.D~....:._ _____ _ 

0 Onsite Only 

Demolition Plan (If Applicable) 
Site Plan 
Grading Plan 
Drainage Plan 
E&SCPlan 
Environmental Inventory 

Sheets: 
Sheets: '3 
Sheets: ~ 
Sheets: &, 
Sheets: 
Sheets: 

Notes & Details 
Drainage Map 
Soils Map 

Sheets: .:: e' ~, '2- t f .5 
SI/Ee'T 4, f }f:t:-"";Ptl/l/-

Standard E&SC and SWM Checklist. 
E&SC Design Report (Attachment). 
Stormwater Management I Drainage Narrative. 
Stormwater Management Design Report ( Attachment). 
Waivers, Variances, Exceptions included (Attached in Writing). 
0 VESCH 0 CBPO 0 Other,----.,-----------
Other (List): ?1'2() FFG"I2-j ..svp .... "2/·- 7 7 

Zoning: ___E_- / Tax Par~el ID:A---{;"-+'2'--'-'I_-I~··-'-'-/_-_t8_----,r----;'+---.,-...,_-
Receiving Water: ----t'--""l'-f"-'"-4--""-'--'-''-+-----""""-'-b+---

Owner: h ,., -;!., Pe-~;,P 
Zoning: __1'!__ -L_ Description: 6 1£"-1 V-' /f') "'> W: 

Site Area: ~ • Y P ;?C. • ~I s.f 
Disturbed Area: ?:. t) + /l?f~W- acres I s.f. (..@:::~) 

~isturbance > 5 acres, NPDES Notice oflntent required. 
Impervious: 3.4!!;79 acres I s.f. ($4 .03%) 

~ess than or equal to 60 percent. Meets CBP Ordinance requirements. 
0 More than 60 percent. Does Not Meet CBP Ordinance requirements. 

Open I Green Space: Z. 9'fZ/ acres I s.f. (f 5. '/7%) 

Site Development Plan: 
0 Residential, Lots, etc. j(_Commercial@) 0 I R) 0 Industrial 0 Governmental 
¢oadways or Entrances~arking or Loading ~ ater .~ewer 
}itlandscaping '~WM/BMP control ¢1anmade Drainage 0 ~arks, Ameniti4, j,l 
0 Pump/Lift Station 0 Dams 0 Other, BM !"' I ,;r fVlll- F'fjllt»:' it/

1 
(/ ;;;, 

I 
Page 1 of 4 
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Soils Information: 

soil sfrvey sheet 

BMP Control: 
BMP Types: 

Site: /¥jj/ 114 /5 r 
DA: 

Hydric: 0 Yes 0 No 
HSG: ________________ __ 

BMP: 15~ Hydric: 0 Yes 0 No 

10 

OnSite Drainage Type: ~einforced Concrete Pipe 0 Corrugated Metal Pipe 0 Aluminum Type Pipe 
0 Corrugated Polyethylene Pipe 0 PVC Type Pipe 0 Open Channel Type 

0 Culverts Type: -----------------------------------------
0 Other (Specify): ---------------------------------r-------------

1. VDOT Standards & Specifications Referenced for work within R/W: jJ.:f es 
2. VDOT Standards & Specifications Referenced for work outside RJW: 0 Yes 

Site Limitations: 0 RP A 0 RMA ~teep Slopes ~linea ted Wetlands 
0 Hydric Soils 0 Critical Soils ~egetated 0 Buffers 
~efined Natural Drainage Features onsite 0 Downstream Storm Sewer/CuJv 
~Evidence of Downstream Channel Erosion (by Field Observation) 5JT, /Jf~£; W 6 
I OFloodplain or Problem Drainage Area Y~~tmo-..rlh Cn '£ w.c; I -- -0 Other (Specify): -----------------------------------r.,----,.-------

Site Stormwater Management I BMP Control: wtrr fiX7 ~r. -tJ II 3 I 'l/V'/i'J 
~~es ONo ( #1 I #2) #1 'BirJ?Pcr~P 

.,. .. " 
Predev (Present) DA= /h,81 a c. CICN= 0.31S Tc= Z/. 0 ! ~/hrs. 

2-year 21. tfl cfs cfs 

10-year Z7.'/tj cfs cfs 

100-year ~5"'~. (&; 8> cfs cfs 

PostDev w/o Detention DA= (.frr.tfti/IP'af CICN = O. :J8B !), G'oTc = z;,? min/ hrs. ..,. 

2-year e~Z6.9'1 cfs cfs 

10-year ~!f.-6ff '$-,~ or cfs cfs 

100-year ..6-1·, -t1lr (,~. zq cfs cfs 

PostDev w/ Detention DA = /~.Jf:! lb·!J ac. C/CN= O~o,.(t1Tc=Z/. 0; min I hrs. 
"' 

2-year #!J .... , J -: ""c, '·"'us (Jrgf'
4 

cfs at El. -p-tr··~,.,1 ,,;'? 
• i cfs at El. 

10-year ;o.1~A~ 'Z;]:"Z( cfs at El. '·~. ,/ ;, J.,B' tcr~ 8 g-~-,t cfs at El. 

100-year t,'<;, 'Oi, 
,./ ¥.~'. ~ .~ 

!fj.:#~· cfs at El. :t%-?5 1q ··:• tf 
' • t/ cfs at El. 

Downstream Tailwater Assumption for Pond Routing: //..;,$ /HJt:~/ 1.,:: !i~ft()t?7?·:-. / 
Routed Peak Discharges (Outflows) from BMP- 1 meets Predevelopment Allowables: ~es ONo 
Routed Peak Di~charge~ (Q~lttlows) from IlM]> ~ m8sts Prsdowsls~ffiefit AHa" ttbles. · 0 Yes 0 No 
Appears to Meet VESCH I E&SC Ordinance I CBP Ordinance Requirements: :¢' es 0 No 
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Pond I BMP Desig~ Data (Add Shee!!JNe~essary for Multiple Facilities): lf ... l ,. _ ~ 
0 Check 1fNone ?rov1ded: BMP # _/_ Type: f!~ ,; 11/h c.[), 

~~ Top ofFacility El. $'2. '25'" ~ WI7J/ j(l~d//t 1/v~ ZG" 
)l;O Design High Water El. ~~q,Z?j L.!!VE4rJ EL 7 ff_;--/ 
~ 0 Emergency Spillway (KS.) 1 + " . .' ~ 

Crest El. .S'/. 0 Width: 8 SS: Z )/-'/1,·' 
jZ{ 0 FreeBoard :3. OZ. 1 1 ft or> with E.S. 

~Acceptable 0 Not Acceptable. ~ 2 ft or> w/o E.S. 
$<( 0

0 
Principal Spillway (Riser) Crest El. 7~. I fJ !Jill'} 

1 
• 1 L 

~ Principal Spillway Crest 1ft below crest of emergency spilway. ('!. f/,9'(.Yes 0 No 0 N/A 
~ 0 Stage-Storage Curve or Data 
'$ 0 Outlet Rating Curve or Table (Discharge Structure Rating) 
0 0 1-year design storm El. or Volume 

--------
0 0 1-year, 24 hour detention criteria for stream channel protection. 0 Yes 0 No 0 N/A 
~0 Extended Detention Provided (Min. 24 hours) El- 7 ~./0 ~es 0 No 0 N/A 
;gl_ 0 Normal/Permanent Pool El. 76,1/0 
%.0 Orifice/Weir #1 (highest El.) El. '1{,;./C ?..SC. Type: __.~~~t:~.~S~P/~c.~l=::C:"'--:e~S.:/~ ..SV''f/ 
OJ( Orifice/Weir#2 El. tfj ('49 • Type:~!J'' !ill. 
0 21- Orifice/Weir #3 El. Type: ----------
0 ~ Orifice/Weir #4 El. Type: ___________ __ 
0 tit- Orifice/Weir #5 (lowest El.) El. Type:---...-------,-------
.m- -o, uo .~ 0 Low Flow Orifice ( ExDet, CPv) El. __L 112 r Type:-----'=--...-----'--'-=:__;__----_,__ 
jZ( 0 Pond Drain w/ Valve El. Type: -=-"-=-.=--=,..,_-'-r'-if--+~ 
¢ 0 Pond Bottom El. :10 Riser Height: ---"":.!L.L _____ _ 

~0 Steps or Access Provided (for over 4ft depth) I' 1 .., 

2J.. 0 Riser Base Bottom El. Type: '7 J1- CJ ;< I & 
ft(o 
~0 
~0 
~0 
pio 

Core Trench 
Anti-Seep Collars or other acceptable Seepage Control Method. 2 - 7 X. '7 C'OAJ ( , 
Principal Spillway Anti-Vortex Device and Trash Rack. Type: c M' p 9''1- 11 vEJO/ T"/Pe 
Low Flow Orifice Cage-Type Trash Rack. Type: ~fit311:fl---
Outlet Barrel: Type/Class: :JlT'R.CP Size: !/() 1/ 

--~~~~~----

Inv. U/S: {J7_ Bb Inv D/S: ~· 'J, e.y 
Slope: jj 7 4. 'f=()$ Length: ---'-/--"0::....:5=:::._-______ (ft) 

Flared End Section. Matches Outlet Barrel material type. E:S ~l ("otvCI( ET7'E'. 
Outlet Protection. /I) 

~tandard riprap outlet protection (OP) Type: cC-/ 7j;?e ;:/ .. I£1JI(I/t C,!/1-JN~t..-- Z:0 fC-, 
0 Special Dissipator Structure (SDS) Type:-=---.-------------------------

""'-~' Sediment I Cleanout Elevation El. 76, _tlfl t" 
-··--~··-~~,)Adequate Channel Downstream ofBMP or Meets ~ar, 24-hou~.:!_~tent~?~eria. 'PJ.iw {too) 

I 1\1() PA.0'1.1/f:./,:i~,/f:, ~0~ _J'I.'Z'J "" 
Sketch and Notes, If Needed: :5...., 1 ~~lSF/2,. / 7{; o - ;--

OJ/r·< ~v:r_lflj ~;("~7·Av~~r (t_fF-- Yc1t-~ 8 2. 
0 

( 2. 7?,'_> 'b)tv/ ~e~m) ~ 
ED ~ h· · L./ ,P 1)v 1 ofe c:l, 11/(:J t!(-1/ .. /lltvtlt:tl, l 

Sediment Trap & Basins 
0 Temporary Sediment Trap # 1 ___________ _ 
0 Temporary Sediment Trap # 2 _________ _ 
0 Temporary Sediment Trap # 3 ___________ _ 

~Temporary Sediment Basin# 1 _____,8"--'nz:.:.L..Lf_O __ _ 

0 Temporary Sediment Basin# 2 __________ _ 

DA = _____ < 3 acres 
DA = ______ < 3 acres 
DA = ______ < 3 acres 

DA = __ /(0_1 
_)_/) __ 

DA= _____ _ 
~MP # __j convert. 
0 BMP # convert. 
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Plan Review Steps & Components: 
y N 

~0 
~ 0 Worksheet for BMP Point System. Check for 10 BMP points. 
_g 0 FEMA Special Flood Hazard Area check against property, site and development. 

,...__...,. ~ Environmental Inventory components based on Chesapeake Bay Ordinance requirements. 
jZJ 0 Highlight environmental sensitive areas (wetlands, RPA, steep slope,etc. ). 

First "Look-Thru". Quick look through plan for familiarity. 

0 f!l.. Demolition Plan (if any). Identification of offsite LD, borrow or waste areas and E&SC. 
;14 0 Review existing topography to determine adequacy ofE&SC plan (Phase I). 
8 0 Review Grading Plan to check for conflicts (offsite grading, cut-fills, slopes,) & Phase II E&SC. 
ji! 0 Review Development Plan to check for conflicts (drainage, buffers, etc.). 
¢ 0 Highlight storm drain system. Check for major utility conflicts and cover situations. 
i!J 0 Review Storm Drain component specifications, notes, and details. 
)?{. 0 Review Sequence of Construction (E&SC and SWM plan purposes). 
0 )t Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM. 

~ Review plan based on Chapter 23 Chesapeake Bay ordinance requirements. 
,, ~0 Review plan based on Chapter 24 Zoning as it relates to SWM. 

--h 0 Review plan based on General Knowledge and Experience for Design/Construction . 
./ g1 0 Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH). 

)Z. 0 Review plan based on JCC BMP manual for the BMP type(s) selected for project. 
0 JS. Review plan based on Hampton Roads BMP Design Guidance manual (Optional). 
)a 0 Review plan based on JCC E&SC and SWM Design Plan Checklist. (Pre-final). 
j§ 0 Review plan based on Virginia Stormwater Management Handbook (VSMH). 
0 ~ Review plan based on JCC Stormwater Conveyance System D/C Guidelines (Pre-fmal). 
0 iJ. Review plan based on JCC BMP Construction Specifications (Future). 

}!1.. 0 Review Maintenance Plan for SWM I BMP facility and SOC as it relates to SWM plan. 
pl. 0 Review E&SC Plan Design Report or computations (Attachment). Sediment Filter Devices. 

/.: "jil 0 Review SWM Design Report or computations (Attachment). Pond Hydraulics/Conveyances 
-..;r-,.. ~ Adequate Channel Information downstream of both uncontrolled or BMP areas. 

_::0. 0 Provisions on plan requiring proper As-Built and Certification of facility during construction . 
.;l- 0 Inclusion of Design Plan into any Departmental SWM/BMP databases. 

o
0 

0
0 

Reserved. :'"); ,. ( ie : ?VL. t../A(6'l'2-
Reserved. ;~ ~-

;WCO(IJ?Ittrf!FP /N 
Prepared Environmental Division comments for the following based on above components: .?1111' #-3 t:?~:j'/1, 

~fl[ General Comments: -f et. 78'. ~ 
'jj. 0 Erosion & Sediment Control Plan: 0 • ,_-
0 0 Floodplain: 
'Ji( 0 Chesapeake Bav Preservation: 
)d. 0 Storm water Management I Drainage: 

(Note: THIS FORM FOR COUNTY USE ONLY.) tJt r-Zl'-10 
Date ~~IP/ft) 

IJ/; ... ()§' ..qf) 
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14:51 POTTS M l HTEP HS50C I HTES -" 75725'34032 

REPORT OF. 

SUBSURFACE EXPLORATION AND 
GEOTECHNICAL ENGINEERING ANALYSIS 

WILLIAL\fSBURG. DODGE BMP FACILITY 
NORGE, JAMES CITY COUNTY,. vm..GINIA 

ECS PROJE.CTNOo. 5856 . 

For 

Mr. John E;. Dodson 
Williamsburg Dodge 
12.7'7Ridimoucl Road 

Williamsbu~ Virginia n188 

Man:h 9t-,. ZOO{) 

NU.-."\C:':l G02 
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04/05/00 14:52 POTTS MINTER AS50CIHTES ~ 7572594032 
' 

ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. John E. Dodson 
Williamsbmg Dodge: · 

N0.329 

March 16,. 2000 

7271 Richmond Road 
Wllliamsburg, Virginia 2318 8 

ECS Project No. 5856 

~ort of Subsmface Exploration and Geotechnical Engineering A.nalysis 
Williamsbmg Dodge BMP Facility 

Reference: 

Norge, James City County, Virginia 

Dear Mr. Dodson: 

Engineering Consulting Services~ Ltd is pleased to provide you 'With this report of subsurface 
exploration and geotechnical engineering analysis for the above referenced project. This study was 
perfonned in general accordance 'lfllith our proposal 5268-P dated February 28, 2000, and accepted 
by you . 

This report contains our recommendations regarding geotechnical related design and construction 
issues for the proposed B'MP dam. These findings are expected to aid in the design and 
construction of the earthen embankment and storm water management impoundment. 

We have appreciated the oppurtunity to be of service to you in the design phases of this project and 
trust you will call on us if we can be of further assistance. 

Very Truly Yow:s, 

. copies: (l)Client 
(2) Potts~ Minte:r and Associates~ P~C. 

[;03 
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1111 't,. 

04/05/00 14:52 POTTS MINTER ~SSOCI~TES ~ 7572594032 ~~0. 329 

1.0 PROJECT OVERVIEW 

1.1 Exeeuti've-Summl\n: 

Engineering Consulting Services. Ltd. has compiled a Geotechnical study for the proposed BMP 
facility at the Wtlliamsburg Dodge site in Norge, Virginia. The purpose of this study was to 
evaluate subswface conditions in the vicinity of the proposed wet pond and dam and provide 
geotechnical recon:unendations to guide its design and construction. This investigation was 
accomplished by perfonnin& a total of two borings to ascertain subsurface conditions in the 
vicinity of the proposed dam and pond. 

In summary, we recommend that the designer consider lining the pond to avoid excessive 
seepage loss, as recharge of this pond will be through an intermittent creek which is normally dry 
during the drier months of the year. 

1.2: Scope ofWork 

The conclusions and recommendations in this report are based upon a total of two borings drilled 
to depths of25 feet below the eristing grades at the dam site, a site reconnaissance performed by 
the Geotechnical Engineer, laboratory test results of borings samples, and site plans indicating 
impoundment boundaries and general facitity positioning. The proposed field sampling locations 
were selected by ECS. 

11ie recommendations contained. herein were developed :from the data obtained in the soil test 
borings. which indicate· subsurface conditions at these· specific locations at the time of the 
expfaration. Tf,. during the course of construction~ variations appear evident. the Geotechnical 
Engfueer should be iri:fozmed so that the coriditfuns. may be· addressed. 

. 1'3 PUmoses. ofEx(!Ioratiou 

·ne purposes of thfs expforation were to explore the soil and groundwater conditions at the site 
. of tire' proposed dam and wet pond. and to develop engineering recommendations to guide design 

and construction prqcedures.. We· accomplished these purposes by drilling borings to explore: the 
'subsurface soil and groundwater conditions,. performing a field IC1::onnaissance,.. performing 
· laboratory tests on selected. representa.ti.ve soil sampres from the borings to evaluate· pertinent 
·~·properties;.. and analyzmg the field a.nd faboratory test results to develop appropriate .. 

··· · :e:Usmeermgtecommendations-~ ·· ··· ·· · · 

!i04 
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14:54 POTTS 1"1! NTER ASSOCI RTES -> 7572594032 

Williamsburg Do<lge SMP Facility 
ECS Project No. 58.56 
Pa!Je 3 

2.2 Labo.-atory Testin2:_Program 

N0.329 

In the ECS testing program, representative soil samples were selected and tested in our 
laboratory to check the field classification and to determine pertinent engineering propenies. 
The laboratory testing program included visual classifications. natural moisture content tests, and 
200 wash sieve analyses. The purpose of the: sieve testing was to help estimate permeability 
characteristics of the in-situ foundation soils. All data obtained from the laboratory tests are 
included in Appendix IV of this report . 

For each boring, an experienced Geotechnical Engineer classified each soil sample on the basis 
of texture and plasticity in accordance with the Unified Soil Classification System (ASTM D-
2488 Description and Identification of Soils/Visual-Manual Procedures). The: group symbols for 
each soil type are indicated in parentheses following the soil descriptions on the boring logs. A 
brief explanation of the Unified System is included in Appendi"~ ill of this report 

The Geoteclmical Engineer grouped the various soil types into the major zones noted on the 
boring logs. The stratification lines indicating the interfaces between strata on the: boring logs 
and profiles are approximate; in situ, the transitions may be gradual. Soil Boring logs are 
included in Appendix II of this report . 

The soil samples will be rerained in our laboratory for a period of 60 days, after which they will 
be discarded urJess other instructions are received as to their disposition. 

3.0 EXPLORATION RESULTS 

3.1 Site Conditions 

The site of the proposed embankment and pond consisted of a ruurow ravine about 15 feet deep 
at the dam location. The ravine was short, extending upstream only about 500 feet from the dam: 
towards Route 60 to the east. The ravine was vegetated with brush and scattered hardwoods at 
the time of our st1.1dy. 

Visual observations of the ravine in the vicinity of the pond and dam indicate it's bottom is 
usually dry. It appears that runoff channeled through the ravine has eroded the bottom. but there · 
were no indications of permanent or even sustained seasonal water flows in the bottom of the 
ravine above the dam. A spring was observed about 50 feet do'Wll.Stream. of the dam. 

The site once contained a fann operation and relatively deep topsoil (cultivation zone) was 
observed across the site. Fill consisting of organic laden soils and debris was also observed 
along the shoulders of the ravine and around the farmhouse site. 
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04/05/00 14:55 POTTS 1"1 INTER ASSOCI RTES """ 757259.::!C32 

Wil!iS.m.sburg DOd~t:.BMP facility 
ECS Prrlject No. 5 856 
Pa&~4 

l.l Geolol:Y 

ND.329 

The project site is located in the Toano 75 minute quadrangle and within the Coastal Plain 
Physiographic Provice midway between the Fall line and the Atlantic Ocean. The Coastal Plain 
is characterized by bands of alluvial and m3li.ne sediments generally paralleli.."lg the coast which 
were deposited by advancing and retreating ocean shorelines through the Mesozoic and Cenozoic 
Eras. During Pliocene times, (late Cenozoic Era- 24 million years ago), when beaches and bays 
transgressed through the :Middle Peninsula, the charar::ieristically granular soils (Sands) were 
deposited over the. Yorktown and Bacons Castle Formations of earlier Pliocene Times. This 
created the relatively flat tem1ce, k.i?.Own as the Norge Uplands, which locally extends along the 
Rour 60 corridor from Toano to Williamsburg. The terrace was deeply eroded wit.":\ the 
fonnation of Illionian and Wisconsinan stage glaciers as sea level fell some 330 fe~t below 
present levels. Erosion features extended outward from the ancestral York and James Rivers 
towards the high, flat Norge Uplands, causing the deveiopment of sharp relief. characterized by 
deep ravines and valleys in which the tributaries of these rivers were formed and which now 
touch the edge of the Norge Uplands. Melting of the Wisconsinan glaciers (10,000 years ago) 
resulted in the flooding of the. Chesapeake Bay and its tributaries, and with this inundation the 
James, York. and Chickahominy rivers changed from a fluvial to an esturine) tidal mode. The 
lower reaches of the erosion features were filled with sediments resulting in the existing tidal 
marshes and mud flats. 

The soil borings performed on this site passed through the sandy Windsor formation of the 
Norge Uplands. Marine sediment of the Bacons Castle Formation were contacted below a depth 
of about 12 feet. These are identified on the boring logs as Sands containing marine shell 
fragments. The Yorktown Formation underlies the site beyond boring termination depth (25 
feet). 

Additional details concerning the materials encountered can be obtained from the test boring logs 
and laboratory data SUIIll!lal'Y included in the Appendix of this report. 

3.3 Soil Conditions 

1be soil borings were perfonned at estimated surface elevations of74 and 76 feet for borings B-
1 andB-2, respectively. The bottom. ofthe ravine at this location is at about elevation 70 feet. 

The soil.borings encountered about 12 inches of topsoiL Extending to a. depth of about 12 feet, 
the soils encountered consisted of Sandy CLAY (CL) and Clayey SAND (SC) of loose 
consistency and in a moist condition. Betow a depth of about 12 feet. Silty, fine to medium 
SAl.'l'D (SM) containing marine shell fragments was encountered. These soils were of loose 
consistency and wet to saturated. 
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A review of the Soil Survey for James City County by the Soil Conservation Service indicates 
surficial soils are of the Emporia and Craven soil series. These soils are moderately well drained 
and of low to moderate shrink swell potential. 

Additional details concerning the subsurface soils and conditions encountered can be obtained 
from the test boring logs and laboratory test data' sheets included in Appendices II and IV of this 
report . 

3.4 Groundwater Observations 

A static groundwater table was encountered by the soil borings at a depth of about 11 or 12 feet. 
This corresponds to elevations ranging from 62 to 68 feet, or about 5 to 8 feet below the bonom 
ofthe ravine. Groundwater levels rise into the shoulders of the ravine. Groundwater surfaces in 
a spring about 50 feet downstream of the center of the dam, in the vicinity of the embankment's 
do\1/tlstream toe. 

It is noted that borings were p¢ormed during a typically wet seasonal period (March 2000) and 
that groundwater conditions may vary during the year. 

4.0 DA.t\1 RECOMMENDATIONS 

4.1 Disc:ussiou 

Based on the soil test borings. it appears that there is not sufficient groundwater or surface water 
t1ow at shallow depth through the ravine to reliably create a permanent wet pond using standard 
dam construction procedures. A dam using a Clay core and deep (1 0 or more feet) Clay key 
could potentially impede groundwater sufficiently to create wet conditions in the impoundment 
during the winter months. However; it is doubtful that sufficient gtoundwat~ flow blockage 
could be established to maintain wet conditions into the summer months. This is because the 
groundwater table is located as much as 8 or 10 feet below the bottom of the ravine and the soils 
below the· ravine- bottom consist ofpermeable Sands. 

Furthexmore, as minimal regrading will occur in the impoundment area and the site grading 
elsewhere. is balanced, it does not appear that sufficient quantities of Clay soil are available from 
on site cuts to construct the a Clay embankment. Therefore, importation of Clay soils would be 
necessary. 

We have discussed options with the project Civil Engineer and it appears that the most efficient 
means for creating the wet pond would be to install a liner to retain surface water~ The costs of 
this liner would be off set by eli.mination of Clay importation and the difficult construction 
openti.ons associated with installing a deep key trench-

•. ,. ~. J•.' ·,:• 
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~Creifo11e,. this report does not discuss further the design considerations of a key and core dam, 
~mrl'ri1m"\lridE!s design and construction recollliUendations for a BMP facility with a conventional 
~ba.ckmtent and lined impoundment. 

. Tht proposed dam can be constrUCled as homogeneous earthen embankment. Side slopes of 1 
· '·vertical to 3 horizontal can be employed with adequate protection against slope failure or 

.· • excessive erosion. As much of the soils utilized in the embankment will be granwar and 
· ··. tb.aeforc subject to erosion on exposed slopes, the slopes should be properly re-vegetated and 

'maintained; The slopes discussed herein are considered stable for earthen dams on a stable 
foundation based on the U.S. Bureau of Reclamation criteria provided in Design of Small Dams. 
We. recommend a minimum crest width of 15 feet. 

[;09 
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In a homogeneous earthen dam, embankment fill should be a soil classi:tied as :S11ty ::SAND ~~M), 
Clayey SA.t~D (SC), CLAY (CL or CH), or SILT (ML) with a minimum 30% finer than the No. 
200 Sieve. These soils s...~ould be free of organics and debris. Based on our review of the Soil 
Survey (no borings were performed outside the dam area), we anticipate that most inorganic on 
site cut soils will be suitable for this use . 

. . . · 4.J Geomembrane Liner 

order to create wet storage, we recommend that a geomembrane liner be used to line the 
uyu..v•u and sides of the pond. For this application, a liner with a 30 mil thickness should be 
~uate; Specific installation methods and specifications are left to the supplier, who will 

· the appropriate warranty and performance criteria. However, we do recommend that the 
. have welded seams and that its edges be turned down and buried at leas1 2 feet on the side 

. edges and 5 feet on the up and downstream edges. The liner should be installed as per the 
iimantli'ru:nn~er's specifications, and a warranty should be carried by the owner . 

. Groundwater and Setpag,e Control 

·anticipate that spring flows may surface within the ravine bottom below the proposed 
Furthermore, steps should be taken to avoid the accumulation of water below the 

. In order to control seepage below the dam, it is recommended that a french drain be 
· . at ravine subgrade elevations; that is .. an. elevation. consistent wjth the ground surface 

~a.ticm do'Wll. the ravine bottom. As the new principal spillway will generally extend down the 
ravine, we recommend the french drain be constructed along its alignment. In this 

~#ler;. . can serve as the pipe's bedding. The drain should extend from below the spillv.'ay 
'a daylight point at the downstream end of the spillway pipe. The drain should consist of 

thlck. by 2~ inch wide layer of coarse· grnded aggregate such as VDOT size No.S7 stone 
lli:nlleellluxn duty, non-woven Geotex.tile filter fabric overlapped 24 inches on an edge. 
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drain should contain a pipe consisting of a 6 inch slotted polyethylene tubing which satisfies 
requirements of ASTM F-405. Both up and do ... vnstream ends of the drain should be exposed 

the surface ("day lighted") and the fabric lined discharge points covered in light rip rap. 

Eor this type of embankment construction, it is not necessary ro provide anti seep collars on the 
.hori.zontal spillway pipe . 

. :· 4.5 PriDeipal Spillway Pipe and Headwal1 Foundations 

: It is anticipated that foundations for the dam structures -...vill bear directly in the compacted till of 
. the embankment. In this regard, a be3ring capacity for these structures' foundations of 1500 psf 
should be suitable. The presence of water in these soils during construction, however. could 
result in their disturbance and deterioration. We would reconnnend therefore that the 
foundations be provided with at least a 12 inch layer of No 57 Stone placed to establish a 
wOildng base. In order to minimize instability of foundation structures under wet, possibly 
hydrostatic conditions, foundations should be provided with a minimum width of 3 feet. 

. Settlements of structures bearing ....,ithin the embankment fills will vary. We would estimate that 
total long term settlements within the center of the embar.kments will be on the order of 1 inch. 
Settlements would diminish up and do\Nl'lstream and toward the shoulders of the dam. The 
design of rigid structures within the embankment fills should consider tills potential settlement. 

· .. Dam Earthwork Recornmend2tions 

· bottom of the ravine contains soft organic sediments and loose alluvium that should be 
~ovi!~d from below the embankment fills. Furthermore, the shoulders of the ravine contain 

topsoil and may contain organic and debris laden fill. TI1ese materials should also be 
. prior to fill placement 

/'; 

_baSes of ali excavations should be inspected by the Geotechnical Engineer prior to 
· · of ftll or concrete. Wbere Wlstable material or conditions are encountered, they 

be: treated at his direction. We would recommend that a representative of the 
~rttchni.c;al Engineer be on site full time during the earthwork phases such that the necessary 

and inspections can be performed in an expeditious manner. 
' ,· 

. Should be placed and compa<::ted to a dry density of at least 95% of that soil's Standard 
maximum dry density (ASTM 0698). The compaction should be accomplished by 

· the fill in 6 to 10 inch loose lifts and meclwllcally compacting each lift to the· required 
to placement of subsequent lifts. A sheepsfoot roller should be employed to attain 
of the cohesive soils used in embankment construction. A smooth drum roller 

available to assist in compactive efforts of more granular soils. Hand operated 
liaj~o·wd· be employed around and immediately above pipes and foundations Dam 

should be compacted at moisture contents within 3% above and 1% below 
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· optimum moisture content for the material used. We recommend field density tests be 
perfonned at a rate of at least one test per 2500 square feet per lift during construction. 

.~ .. En!lvmkment fill should be placed in horizontal lifts on slopes no steeper than 1 vertical to 4 
·.:··.hOrizOntal. Where greater slopes exist. they should be benched to receive fill. Bench heights 

· should be limited to 4 feet with e. minimum 5 foot horizontal bench. The natural shoulders of the 
tavines should be cleared of all vegetation, root ma1ter, or other organic, unstable material prior 

· to :fill :p1acement. Backfill along the principt~.l spillway conduit should be placed equally on both 
:Sides of the pipe during filling. 

· · · 4.1 .Z~slon Control and Maintenagte 

Dam embankments should be protected from erosion due to wave action and surface runoff. On 
the dam and pond side slopes, slope protection could probably best be attained by seeding with 
'heavy grass. Trees should not be planted on dam embankments. 

Routine ·maintenance should be provided for the dams. This should include annual inspections 
for removal of bushes and trees, filling of animal burrows, inspection for surface erosion or 
vertical cracks in the embankment, etc. The toe drain and stilling basin should be inspected for 
erosion and loss of rip rap, seepage beyond the toe drain, or increased flow or movement of fines 
through the drains. 

4.8 Conclusion 

Quality assurance during dam construction is considered essential and is best accomplished with 
full time inspection. We would recommend that an experienced Geotechnical Engineering fimt 
be contracted by the owner to provide these services during the critical earthwork phases. 

, Engineering Consulting Services, Ltd. would be pleased to provide our review of geotechnical 
l design criteria, provide construction phase testing and inspections, and assist in the review of 
I contractor construction submittals upon request. 

[ 
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V~~.l~.c~4 d:4~PM POTTS MINTER 

.J/.iiiiiiiiiiiiiiiiiii engineering Consulting Scrvice5, Ltd, 
, 2119·0 North H<~milton Street 

~. s Richmond, VA 23230 Ltd Phone: 1804)353-6333 
~!!!!!!!~!' !!!!!!!!!~· Fax #: (8041353·9470 

N0.376 

Y~TERIALS ENGINEERING DIVISION 
FIELD REl?ORT 

Project No. RS956A 

P.6 

/ Project~~W~i~l~l~i~a~m~e~b~u~r~s~D~o~d~g~e~E~M~P~F~a~c~~~·l~~~·t.v~--------·Day/Date Tuesday 07/16/20 

Location Williamsburg Weather/Temp __ ~EQ5~i~r ____ ~/~s~s--Q_ 

Contraotor __ ~~~·~H~·~Ma~r~t~~~·n~3&~s~o~n~s~--~--Client Williamsburg Rodge 

Equipff!ent $ 0.00 Arrive Job--~1~0~=~3~0~------ Depart Job __ ~l~:l~S~----~ 

Tolls $ 0.00 Total Hours on Job ____ ~2~-~2~5 

Travel Chg$ 0.00 Laboratory Time 0.50 

Mileage 20 Travel Time 0.50 

TOTAL CHARGEABLE HOURS ____ ~3~·~2=5 
Permit No. 

Deficiency Noted (D) _ Nuclear gauge (N) _ 

summary of Servic~s ~erformed. Field TQ~t Daea, Locations, Elevations & Pepths are Estimated. 

The undersigned arrived on site, as requested, to observe the placement and 
compaction of engineered fill for the Dam and the fill section opposite 
structure #5. 

Utilizing the Nuclear Method (ASTM D-~922) to cheCK the compaction of soils, 
te~t results indicated that compacted material, at areas and elevations 
tested, met or exceeded the project requirewents of 95% of the maximum dry 
density, as obtained in our laboratory by using the Standard ~roctor Method 
(ASTM D-698) . The curved area at the Dam required recompaction after initial 
testing to achieve tbe required compaction. 

By Riqhard Tracy 

REPORT # l 
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POTfS, MINTER AND ASSOCIATES, P.C. 
ENGINEERS, LAND SURVEYORS 

LAND PLANNERS 

RICHARD T. MINTER, L.S. 
WAYNE K. TOY, L.S. 

WILLIAM L. JETER, SR. 

September 5, 2000 

Mr. Scott Thomas, P.E., 
Director, Environmental Division 
James City County 
P.O. Box 8734 
Williamsburg, Virginia 23187-8784 

Re: Williamsburg Dodge, SP-124-99 

Dear Scott: 

Due to an alignment conflict between the proposed storm sewer improvements and the 
existing 16-inch public water line along Route 60, VDOT and the JCSA recommended 
routing the storm water runoff from Route 60 to the on site storm sewer system. 

This storm sewer change will convey additional runoff to the BMP basin. The additional 
runoff from Route 60 will create a surcharge of the upper most drop inlet (structure 
16) on the site. The parking lot grade should limit the 3-4 inches of temporary pending to 
to about three spaces. The developer, Mr. Dodson, has been made aware of this 
situation. 

The change in the BMP water surface elevations for the 2,1 0,50and 100 year storms o~4r 
from the increased drainage area is negligible(les than 1 inch). Outflows from the "Sv I 
BMP for the 2 and 1 Oyear storms were held below the pre-developed runoff 
rates. Attached are the storm sewer and BMP routing computations for your review and 
approval. 

If you have any questions about the plan revisions or computations please don't 
hesitate to contact me. 

Sincerely, 

Thomas J. Cook, P. E. 

Cc: John Dodson 

3520 Courthouse Road • Richmond, Virginia 23236 • Phone (804) 745-2876 • FAX (804) 745-9571 
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Scott Thomas 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Monday, April10, 2000 2:21 PM 
Pat Menichino 
Williamsburg Dodge 

Just thought I'd let you know the following. It concerns the BMP at the site, which was designed and is to be constructed 
as wet extended detention pond, but because of the soils beneath the facility, some consideration was necessary due to 
possible infiltration properties of the normal pool. The site soils were questionable to design the BMP primarily as for 
infiltration. 

I reviewed the geotech report by ECS dated March 9th 2000 for the project. It appears that in addition to proposing a liner 
to maintain a wet pool in the pond, one of the primary reasons is because of a general lack of clay material on the site to 
properly construct a core trench and embankment. The liner is proposed to minimize seepage through the embankment, 
because onsite soils are anticipate to be permeable sands. They say the cost of the liner will negate the cost of having to 
haul in clay material to properly construct the embankment (compaction, seepage, etc.). In addition to the 30 milliner, 
they also recommend a subsurface drain at the ravine subgrade elevation to intercept the groundwater table, which was 
determined to be present at the site. No anti-seep collars would be required. 

I have no reason to disagree with any of the findings in the geotech report and from what I saw onsite and based on my 
soils review, agree with their field observations. In addition, I spoke with both Wayland and Darryl about the geotech 
report and a Stormwater Hotspot potential for this BMP. Appendix F of our manual lists the following as hotspots: 

vehicle fueling stations 
vehicle service and maintenance areas 
vehicle equipment and cleaning facilities 
fleet storage areas 

Although the Dodge site does not technically fall under any one of these categories, I feel that it could have general 
characteristics of any or all of the classifications. Infiltration basins are not allowed in hotspot classified areas. Also the 
inflow drainage area is 16 acres, which exceeds 10 acres recommended for infilt. basins. But perhaps my biggest reason 
to allow the liner is that the BMP location is more or less a regional-type facility. It will control drainage from the Dodge 
site and offsite areas tributary from along US 60. US 60 is a main highway with large ADT (avg daily traffic). I feel the 
facility location is at high risk for spills, pollution and groundwater contamination. I feel minimizing the potential risk for 
groundwater pollution outweighs the benefits against allowing a non-lined pond, to allow infiltration. 

I spoke with Tom Cook (Potts Minter Assoc.) about this whole dilema. Of course, they will need to revise the plans 
accordingly and we are awaiting a new submission. No word on whether land disturbance activities would resume, owner 
is working on contract with contractor. 

Scott 

1 
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Scott Thomas 

From: 
Sent: 
To: 
Cc: 
Subject: 

Wayland 

Scott Thomas 
Friday, April 07, 2000 2:11 PM 
Wayland Bass 
Mark Eversole 
Norge Outfall/Williamsburg Dodge 

I spoke with Darryl. We are ok with Wed afternoon to go out to look at the Norge Outfall site. I am sure Mark will be ok 
with it cause his schedule is usually lighter than ours. Wednesday is better cause I want to go through the Prelimin. 
Engineering Report prior to our field view. Tentatively set the date for Wed 4/12 and if Mark can't make it I will let you 
know. 

Incidently, I spoke with Blair at Mitchell-Wilson concerning the Raintree project. We discussed several issues (ie. 
drainage area, depth of cover over the HOPE pipe, pipe structural design, and the adequacy of the existing railroad arch 
pipe. I also discussed with him the potential for water to still pond at the new 24 inch pipe inlet structure, whether it be a 
culvert inlet or yard inlet. Even though the 24 inch line was designed to pass the 1 0-year event either by gravity or 
pressure flow, the system may still have a backwater effect at the entrance. For final design I think I would want to see the 
design storm WSEL at the inlet along with a check 1 00-year event so the property owner would be fully aware of the limits 
of ponding that may occur. Of course, it would not be nearly as bad as what occurred during Floyd. I told him that I was 
still looking at the camps because there was some question raised about the 24 inch size. 

He told me that he was going to be working on this project and another one for you (Woodlands?) this weekend so if I had 
any other further concerns about Raintree I should call him ASAP. I am trying to finish looking through the Raintree PER 
today. 

Williamsburg Dodge: 

I had mentioned to you about the liner scenario at the Williamsburg Dodge site. After going through the geotech report, it 
appears that they are also recommending a liner because of a lack of clay material onsite to construct a typical dam 
embankment and core trench. They are saying that the cost construct a "sandy" material embankment with available 
onsite soils and a pond liner to maintain a pool and prevent embankment seepage would be offset by not needing to 
import clay material to the site. Cut soils from the main site area are anticipated to be permeable type sands. In addition, 
a static groundwater table was encountered 2 to 8 feet below the bottom of pond elevation. They recommend a 30 mil 
pond liner and to control seepage below the dam due to the springs/groundwater, a french drain is proposed at ravine 
subgrade elevation along the alignment of the principal spillway outfall structure. By use of the drain, no anti-seep collars 
would be required. Due to the findings, they strongly recommend a geotech onsite for all critical earthwork phases. 

Wayland, I have no reason to disagree with the findings of the geotechnical report and from what I saw onsite and based 
on my review of the site soils, agree with their field observations. In addition, I spoke with Darryl about Stormwater 
Hotspot considerations. Appendix F of the manual individually lists vehicle fueling stations, vehicle service and 
maintenance facilities, vehicle equipment cleaning facilities and fleet storage areas as hotspot areas. Although the car 
dealership would not technically be considered as a use under any one of the categories, I feel that it could have 
characteristics of all the categories combined. Infiltration basin are not allowed in hotspot areas and the pond inflow 
drainage area of 16 acres exceeds that recommended by the JCC BMP manual for an infiltration basin (10 acres). In 
addition, if you also consider that the BMP is more or less a regional type collection-treatment facility and US Route 60 is 
a main highway with a large ADT value which, I feel, is puts the facility location at a high risk for spills, pollution and 
groundwater contamination. I feel minimizing the potential risk for groundwater pollution would outweigh the benefits from 
allowing a non-liner, infiltration alternative. 

Let me know what you think and if you want to review the report. I would like to call the design engineer and relay that we 
would tend to agree with the findings and recommendation of the geotech report and to proceed with the design plan 
modifications. 

Scott 

1 
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Pat Menichino 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Tuesday, June 27, 2000 1 :52 PM 
Pat Menichino 
Williamsburg Dodge 

I was made aware that the sewer relocation is now done for the Williamsburg Dodge site and the contractor will now be 
wanting to start the BMP (temporary sediment basin) work. So I guess sometime they will want to schedule the Precon to 
get their land disturbance permit. I guess its not needed for sewer line work, huh? 

Anyways expect them to call you. I also spoke with Michael Bowen of Williamsburg Dodge (cell 870-5035)who called me 
on Tuesday. I told him that they would need to schedule the precon with you and you would not be back into the office till 
Wednesday. Two things to remember for this site: 

1. Contractor needs to coordinate activities which may affect the operation of Scavengers Paradise. The owner called me 
some time ago with concerns about sitework affecting access to their business. This will be a concern when utility 
connections are made along US 60. 

2. This BMP is getting a liner due to wet pond-infiltration soil conditions. I believe It is to be installed at first construction, 
unless the contractor changes the sequence of construction. Although the final site plan is not approved yet, there will be 
provisions on the final plan to protect the liner when sediment is cleaned out at the end of construction. Stress --­
Protection of the Liner During Construction. 

If any questions let me know. I would like to accompany you if the schedule allows. 

Scott 

1 
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DEVELOPMENT MANAGEMENT 

COUNlY ENGINEER 

Reviewed th!0IM.S\iiu~t'."'~pbmittal by Toll},,<;~&ClJ~sMinter &pt\~~&iates, PC pertainim7J>z~~ation 
on the prop~'S~'l) !W-Gihner which is to bt5'"i~$a.Mlert>at the temp~vary~~nt basiniBMlhG~~~AGEMENT 
liner arose ~OOP~~a-A\!btn:g.\OOm~!fl~~tfronptlnn~ijiDSI!s~<i])w. c(<Jm!llofu~lA'hich 
needed to still be addressed for final site plan approval. A geotech report by ECS dated March 9th and 
faxed to our office on April Yh 2000, recommended the liner to be installed. 

Based on the May 51
h advance submittal forwarded to the Env. Div, installation of the PVC liner is 

recommended as an initial step in construction. Revised plans to address outstanding Planning issues are 
anticipated to be submitted sometime during the week of May 15. 

Due to previous LD permit issuance prior to this "liner" issue, I reviewed the May 5th submittal in 
advance of formal submission of revised plans back to Planning. This was to ensure any comments I had 
pertaining to the liner got incorporated on the revised set. 

I discussed the following PVC liner issues with Tom Cook in the hope that they get incorporated on the 
revised plan set and will not affect LD operations, especially pertaining to placement of the liner in the 
sediment basin/BMP. Tom will incorporate these changes on the revised site plans and try to 
simultaneously coordinate submission of plans with the Pre-Construction meeting with the 
Owner/Contractor. Tentatively it appears a good date for the Precon would be May 17th or May 181

h. 

PVC Geomembrane (Liner) Comments by SJT 

1. Define area required for PVC pond liner on plan or dam profile or by quantity or elevation, so it 
is clear to what limit the liner needs installed by field personnel. 

2. Provide a typical detail or modify the anchor trench detail for the plan set. Clearly show 
vegetation requirements over the cover layer, cover depth and type over the liner, specification 
for liner (manufacturer and mil) and sub grade spec on the detail which matches Sec 5 .2.1 and 
5.2.2. of the manufacturers literature. Modification of the standard anchor trench detail as shown 
in the literature is best suited to serve this purpose. Putting this detail on the plan set will help if 
any maintenance of the liner is needed in the future. 

3. Revise the sequence of construction (sheet 4) and dam construction notes (sheet 5) to clarify 
when the liner gets installed relative to temporary sediment basin or BMP construction. 

I also discussed this with the Planner, Paul Holt. 
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Pat Menichino 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Monday, April10, 2000 2:21 PM 
Pat Menichino 
Williamsburg Dodge 

Just thought I'd let you know the following. It concerns the BMP at the site, which was designed and is to be constructed 
as wet extended detention pond, but because of the soils beneath the facility, some consideration was necessary due to 
possible infiltration properties of the normal pool. The site soils were questionable to design the BMP primarily as for 
infiltration. 

I reviewed the geotech report by ECS dated March 9th 2000 for the project. It appears that in addition to proposing a liner 
to maintain a wet pool in the pond, one of the primary reasons is because of a general lack of clay material on the site to 
properly construct a core trench and embankment. The liner is proposed to minimize seepage through the embankment, 
because onsite soils are anticipate to be permeable sands. They say the cost of the liner will negate the cost of having to 
haul in clay material to properly construct the embankment (compaction, seepage, etc.). In addition to the 30 milliner, 
they also recommend a subsurface drain at the ravine subgrade elevation to intercept the groundwater table, which was 
determined to be present at the site. No anti-seep collars would be required. 

I have no reason to disagree with any of the findings in the geotech report and from what I saw onsite and based on my 
soils review, agree with their field observations. In addition, I spoke with both Wayland and Darryl about the geotech 
report and a Stormwater Hotspot potential for this BMP. Appendix F of our manual lists the following as hotspots: 

vehicle fueling stations 
vehicle service and maintenance areas 
vehicle equipment and cleaning facilities 
fleet storage areas 

Although the Dodge site does not technically fall under any one of these categories, I feel that it could have general 
characteristics of any or all of the classifications. Infiltration basins are not allowed in hotspot classified areas. Also the 
inflow drainage area is 16 acres, which exceeds 1 0 acres recommended for infilt. basins. But perhaps my biggest reason 
to allow the liner is that the BMP location is more or less a regional-type facility. It will control drainage from the Dodge 
site and offsite areas tributary from along US 60. US 60 is a main highway with large ADT (avg daily traffic). I feel the 
facility location is at high risk for spills, pollution and groundwater contamination. I feel minimizing the potential risk for 
groundwater pollution outweighs the benefits against allowing a non-lined pond, to allow infiltration. 

I spoke with Tom Cook (Potts Minter Assoc.) about this whole dilema. Of course, they will need to revise the plans 
accordingly and we are awaiting a new submission. No word on whether land disturbance activities would resume, owner 
is working on contract with contractor. 

Scott 

1 
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Scott Thomas 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Monday, April10, 2000 2:21 PM 
Pat Menichino 
Williamsburg Dodge 

Just thought I'd let you know the following. It concerns the BMP at the site, which was designed and is to be constructed 
as wet extended detention pond, but because of the soils beneath the facility, some consideration was necessary due to 
possible infiltration properties of the normal pool. The site soils were questionable to design the BMP primarily as for 
infiltration. 

I reviewed the geotech report by ECS dated March 9th 2000 for the project. It appears that in addition to proposing a liner 
to maintain a wet pool in the pond, one of the primary reasons is because of a general lack of clay material on the site to 
properly construct a core trench and embankment. The liner is proposed to minimize seepage through the embankment, 
because onsite soils are anticipate to be permeable sands. They say the cost of the liner will negate the cost of having to 
haul in clay material to properly construct the embankment (compaction, seepage, etc.). In addition to the 30 milliner, 
they also recommend a subsurface drain at the ravine subgrade elevation to intercept the groundwater table, which was 
determined to be present at the site. No anti-seep collars would be required. 

I have no reason to disagree with any of the findings in the geotech report and from what I saw onsite and based on my 
soils review, agree with their field observations. In addition, I spoke with both Wayland and Darryl about the geotech 
report and a Stormwater Hotspot potential for this BMP. Appendix F of our manual lists the following as hotspots: 

vehicle fueling stations 
vehicle service and maintenance areas 
vehicle equipment and cleaning facilities 
fleet storage areas 

Although the Dodge site does not technically fall under any one of these categories, I feel that it could have general 
characteristics of any or all of the classifications. Infiltration basins are not allowed in hotspot classified areas. Also the 
inflow drainage area is 16 acres, which exceeds 10 acres recommended for infilt. basins. But perhaps my biggest reason 
to allow the liner is that the BMP location is more or less a regional-type facility. It will control drainage from the Dodge 
site and offsite areas tributary from along US 60. US 60 is a main highway with large ADT (avg daily traffic). I feel the 
facility location is at high risk for spills, pollution and groundwater contamination. I feel minimizing the potential risk for 
groundwater pollution outweighs the benefits against allowing a non-lined pond, to allow infiltration. 

I spoke with Tom Cook (Potts Minter Assoc.) about this whole dilema. Of course, they will need to revise the plans 
accordingly and we are awaiting a new submission. No word on whether land disturbance activities would resume, owner 
is working on contract with contractor. 

Scott 

1 
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Scott Thomas 

From: 
Sent: 
To: 
Cc: 
Subject: 

Wayland 

Scott Thomas 
Friday, April 07, 2000 2:11 PM 
Wayland Bass 
Mark Eversole 
Norge Outfall/Williamsburg Dodge 

I spoke with Darryl. We are ok with Wed afternoon to go out to look at the Norge Outfall site. I am sure Mark will be ok 
with it cause his schedule is usually lighter than ours. Wednesday is better cause I want to go through the Prelimin. 
Engineering Report prior to our field view. Tentatively set the date for Wed 4/12 and if Mark can't make it I will let you 
know. 

Incidently, I spoke with Blair at Mitchell-Wilson concerning the Raintree project. We discussed several issues (ie. 
drainage area, depth of cover over the HOPE pipe, pipe structural design, and the adequacy of the existing railroad arch 
pipe. I also discussed with him the potential for water to still pond at the new 24 inch pipe inlet structure, whether it be a 
culvert inlet or yard inlet. Even though the 24 inch line was designed to pass the 1 0-year event either by gravity or 
pressure flow, the system may still have a backwater effect at the entrance. For final design I think I would want to see the 
design storm WSEL at the inlet along with a check 1 00-year event so the property owner would be fully aware of the limits 
of ponding that may occur. Of course, it would not be nearly as bad as what occurred during Floyd. I told him that I was 
still looking at the camps because there was some question raised about the 24 inch size. 

He told me that he was going to be working on this project and another one for you (Woodlands?) this weekend so if I had 
any other further concerns about Raintree I should call him ASAP. I am trying to finish looking through the Raintree PER 
today. 

Williamsburg Dodge: 

I had mentioned to you about the liner scenario at the Williamsburg Dodge site. After going through the geotech report, it 
appears that they are also recommending a liner because of a lack of clay material onsite to construct a typical dam 
embankment and core trench. They are saying that the cost construct a "sandy" material embankment with available 
onsite soils and a pond liner to maintain a pool and prevent embankment seepage would be offset by not needing to 
import clay material to the site. Cut soils from the main site area are anticipated to be permeable type sands. In addition, 
a static groundwater table was encountered 2 to 8 feet below the bottom of pond elevation. They recommend a 30 mil 
pond liner and to control seepage below the dam due to the springs/groundwater, a french drain is proposed at ravine 
subgrade elevation along the alignment of the principal spillway outfall structure. By use of the drain, no anti-seep collars 
would be required. Due to the findings, they strongly recommend a geotech onsite for all critical earthwork phases. 

Wayland, I have no reason to disagree with the findings of the geotechnical report and from what I saw onsite and based 
on my review of the site soils, agree with their field observations. In addition, I spoke with Darryl about Stormwater 
Hotspot considerations. Appendix F of the manual individually lists vehicle fueling stations, vehicle service and 
maintenance facilities, vehicle equipment cleaning facilities and fleet storage areas as hotspot areas. Although the car 
dealership would not technically be considered as a use under any one of the categories, I feel that it could have 
characteristics of all the categories combined. Infiltration basin are not allowed in hotspot areas and the pond inflow 
drainage area of 16 acres exceeds that recommended by the JCC BMP manual for an infiltration basin ( 10 acres). In 
addition, if you also consider that the BMP is more or less a regional type collection-treatment facility and US Route 60 is 
a main highway with a large ADT value which, I feel, is puts the facility location at a high risk for spills, pollution and 
groundwater contamination. I feel minimizing the potential risk for groundwater pollution would outweigh the benefits from 
allowing a non-liner, infiltration alternative. 

Let me know what you think and if you want to review the report. I would like to call the design engineer and relay that we 
would tend to agree with the findings and recommendation of the geotech report and to proceed with the design plan 
modifications. 

Scott 

1 
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Pat Menichino 

From: 
Sent: 
To: 
Cc: 
Subject: 

Scott Thomas 
Thursday, March 16, 2000 2:48 PM 
Pat Menichino 
Paul Holt; Darryl Cook 
PreCon Williamsburg Dodge 

When you have the PreCon for the Williamsburg Dodge project, please add this to the hit list for sequence of construction. 
The contractor needs to be made aware of the following as a result of a call to Paul Holt and myself on March 16th. 

The adjacent property owner of Scavengers Paradise expressed extreme concern relative to site improvements (inlets, 
storm sewer, roadway, etc.) along US Route 60 and how it would impact her place of business. She is concerned that the 
road improvements would block her entrance for an extended period and affect access to the place of business. 

It should be noted as part of the preconstruction meeting that the contractor is required to coordinate and discuss the 
schedule and sequence for this portion of work with the adjacent business owner to minimize impacts to the greatest 
extent possible and keep her informed of when and how work will be performed. The contact is Mrs. Kaufmann (Oreen?) 
at Scavenger Paradise at phone number 565-4125. 

I also relayed this information to the design engineer Tom Cook (Potts, Minter & Associates) so he could dually coordinate 
this request with the Owner. I will contact Mrs. Kaufmann and relay this approach. 

Scott 

YC021_WILLIAMSBURG_DODGE_7101 - 229



POTTS MINTER 

Potts,Mint.er and Assor::i•tes~ P.C. 
35~0 Courthouss Road 
Richmond. Virginia 23236 
Phone#: 804-745-2876 
Pax#: BD,1.745-9571 

Re: Williamsburg Podge .. aMP Certification 
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·I Jt. -I POTTS, MINTER AND ASSOCIATES, P.C. .&...lVl ENGINEERS. LAND SURVEYORS 
LAND PLANNERS 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPI.IANCE 

(757) 253-6626 
codecomp@james-city.va.us 

Mr. John E. Dodson 
7277 Richmond Road 
Williamsburg, Va. 23188 

Re: Williamsburg Dodge 

ENviRONMENTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

County Plari No. SP-124-99 
County BMP ID Code: YC 021 

Dear Mr. Dodson: 

PLANNING 

(757) 253-6685 
planning@james-city.va.us 

December 28, 2004 

CoUNlY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Divisions has received a record drawing (asbuilt) and construction certification 
for the stormwater management facility for the above referenced project. The stormwater management 
facility for the Dodge site was a wet extended detention pond situated in the west portion of the site. 

It is acknowledged that this BMP is intended to be expanded, improved and upgraded (by 
appropriate agreements) as part of the adjacent Norge Neighborhood development project (County Plan 
No. SP-59-04) so that the BMP functions as a quasi-regional basin. However, this arrangement poses 
some unusual circumstances as it pertains to bond release. Our Division worked closely with your project 
(certification) representatives to ensure that certification materials required and field items that may be 
necessary only pertain to items which will remain unchanged or pertain exclusively to the Dodge site. 
Norge Neighborhood will only need to provide record drawings (asbuilts) and construction certification for 
only those items that are considered as modifications to the BMP. 

Based on our review of the project and a concurrent field visit as performed on December 28111 

2004, the following items must be addressed prior to release of the developer's surety instrument for the 
stormwater management/BMP facility at the site and to proceed with closing out the Dodge site project: 

Record Drawing: 

1. The record drawing as certified to on December 27, 2004 is satisfactory. Additional record 
drawings may be required, by others, due to BMP modifications as proposed under the plan of 
development for Norge Neigh::c-:-'iood. 

Construction Certification: 

2. The constmction certification dated December 23, 2004 is satisfactory. Additional construction 
ce1iifications may be required, by others, due to BMP modifications as proposed under the plan of 
development for Norge Neighborhood. 
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Construction -Related Items: 

3. Remove trees and woody vegetation from the entire downslope embankment. Trees, shrubs and 
woody vegetation are not permitted to grow on any part of pond embankments constructed using 
engineered (compacted) fills. This will not be required for any areas associated with the BMP that 
are proposed to be re-graded as proposed under the Norge Neighborhood plan. For example, the 
top of dam will not need to be cleared of trees as the proposed modification plan will lower the top 
of dam elevation. 

4. Any animal burrows present on the downstream face of dam should be backfilled with compacted 
material and attempts made to remove the burrowing animal from the area. 

It will be your responsibility to ensure that long-term maintenance is performed on this BMP in 
accordance with any shared maintenance agreements and maintenance plans as worked out with 
representatives of the Norge Neighborhood project. 

Once this work is satisfactorily completed, contact our office appropriately for are-inspection. We 
can then proceed with final release of the surety and/or closing out the project. Please contact me at 757-
253-6639 if you have any further comments or questions. 

cc: Tom Cook, Potts-Minter- via fax 
Mike Galli, ECS -via fax 

G:\AsBuilts\admin\final\SP 12499. yc021 

M 
Scott J. T o as, P.E. 
Senior E neer 
Environmental Division 
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Potts,Mlnt&r and Associates, P 
3520 CourthOu$& Road 
Richmond, Virgini8 23238 
Phone#: 804-'145--2876 
Pa:x #: 804-745-95'11 

Re: Williamsburg Dodge -BMP Certification 

Total pages, including cover: 4 

· · scoit, ·· ·- .... _____ ... ---·· ··· ..... ~ ............. -........................... "" ............................................................... -·-· ...... ~ .... ~-·-~- ·--·~-- ··-· · ,. .... ·-......... · .. · .. · .. 
• .. "'. '" ,,, ....... , .... ,., ....... _., ... , .... .,1" ............................. ~~· ... -·,..,_., ... ~,. .. --, ................ ..,., • ......,., •• , ..... , ...................................... ~· • 

·- -.... ~!.!T'~~~i!l~~-f!~l~ .. ~~~~i!?~' (~~ ... !~!~~~-l .. ~.<?~!~~~ .. ~~.~--~~~-~~~i-'1~ .. ~~~ ... ~~~~9.!9.~ ..... '"' '" . . . . . ·-· ..... 
certification statement for the Williamsburg Dodge BMP. They make note cf scme items 

II ,. lltlt~·l I •O '" lllo d ol• • ''I' ,,..., "" '"'' ''' oo•-r ,...., .. ,.,_, '''' "I''' I'"" fl' ... ,.,I '"I' """''",.'"'P~I·t• I • 'I '"'' , .. ' ' ' lol 

.99 m~ .. PX~,.~nt~I?.9.i~.i.RQ .. 9f tg~ Bl\ff' ,tp,~t ~~-~.~Jl--~~~~.-~~~~J:S .. ~9.£~~~S2Q9I.tg .. e.ert.~:<iJ;IJi.! .. __ ....................... . 
l9~ ~~E R]pdificati~f)s that are currently underway as part of the Nqrse,N!!iQ~tl'?f.~~~~ ......... e ................... _ . 
construction. 

ENVIRONMENTAL. 
DIVISION 
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lJt:..C. C:l. 2:1::104 10: 52A~1 POTTS MHHER 

Potts.Mintar and Associates, P.C. 
3520 Courthou$&Road 
Ric(1mof!d, Virginil!l 232:36 
Phane #: 804-'745-2876 
Fax#: 804-745·9571 

N0.558 P.1 

FAX COVER SHEET 

jSEND TO 
,James City County-Environmental Oiv. i From 10m l.iOOK 

I 
Att.ntlon December 27, 2004 

Scott Thomas 
!!'""ax numlJf!r 767-2594032 
I I 
Re: Williamsburg Dodge -BMP Certification 

Total pages, including cover: 4 

. ,. "' ·-· •....•. , ....• , ........ ,.,.,,. ·-·· .... ,,.,.,., ... ,,.,,,, . ., . .,.,.,,.,, . .,.,.,,,,.,..,.,,.,.,,,.,,,,,,.,,.,,, ,,.,,.,,, . .,. '''""'"'''"''"''''''"''"'"'" "''"'""''''""''''"'""''''""'"'""'''-''""'"'"""''''''"'''''''"''''''""''''"'''"' , .. , ... , ....• ,., .. , .•.. , ... ,,.,,.,., .. , .. , .. ,.,,,,..,, .. ,.,, ... ,.'. 
Scott.~ . . ............... ,., ... , .... , .. , ... , ............... , ...... ,, . .,.,.,., .................... ,.,., .. ,.,.,., .... -....................... , ....... ,., .. ,., ... , ................. , ...................... . 

... _ ..... A~er...~~~i~_Q, .. ~_f!.el~ ... in~~.~i2~ (~.~f!!l..i~~ .. ~~r~.! ~.q~,,~~~ .. Y!~~ .... ~.~!.~-~~ .. ~.i.~~.~h.~ .. «?.~~.s~riJ.~~i.?.~ .............. , 
certification statement for the Williamsburg DodgE! BMP. They make note of some items 

i I 1 H "'Ill U t I '" H f I llo '< •J t, j, , 'I , '1" • "~ I '! 't o" 1 ol '"' I"'" I' ''' •••• , , , , '1', , '" '", II',,,'!, ! "I, o••• I<'"" , .. , f' I' I •"'I'" • • " • " "I • ''' • I •• • ' ' '' ' 

a,n ~~~ .e.r~~~.~t~P!).~!t.i.~r .. ~f.tb~ .~~ .. ~- .tb.~t. ~~.? .. ~~.~ ... ~.~-~~ .. ~~r~.J.s. .. ~~~r~~~~~., .P~9.C .. ~!? ... 9.ert~fyipfi!. . .. ................. , ...... . 
the BMP modifications that are currently underway as part of the Norge Neighborhood construC:tioii'." " ..... ,., "" ....... ,.,, .. , ....... ,. ........ ,.,., ...... ,., .. ., ..... , ..... ., .... , ................ , ... , ., .. , ......... ,., ... , ....... , .. , ....... ,.,.,,. ... , .. , ......... , .... , ........ , .. , ........................................ , ..... "" ....... . 

· · · e·ased .. on .. oLi·r· ilrevi.ous ... canveii.aHails;· witil thfil s19niri9"o¥H1e ... cons~rLiet:ian·c·ertiflcatla·il .... s:tatei-Ti8rif ...... · · ·- ·· .... · · 

:· .. ·:···~~~:.t~~.~~~~t~~t~~~~:~~~~~~~~;~~t~~:f.\~t~~~~~~~~~::·~·~·::~:~~::.:~:~-.~:::::::~I~~~~:,~~!·:•~:~,·~:~:~~ .. :::::::·m.:.:: .. : ... :,:::.: .. ,.,, .. ,,:, 

If Y.au h.av~.l,3riY. q~e.~ti~~.~ :~&~~(tb'e ~tt~~h~~·:Fi.(~a~~ .:~9~·'fb~~~~~~~::t.~:~~-K. I6.~b.~~~ .. · .. :.: ::· .. · .. ~.:.:.·. ·: : :· .·.·: · ........ ·... . · ... · 

RECEIVED 

[l EC 2 7 i.vd4 

ENVIRONMENTAl. 
DIVISION 

YC021_WILLIAMSBURG_DODGE_7101 - 236



DEC.10.2004 3:44PM 
~ 

POTTS MINTER 

....;;"iiiiiiiiiiiiiiiii;iiiiijiiiiii - Engineering Conswtlng Services, Ltd. 
2119-0 North Hamilton Street 

N0.376 P.5 

Richmond, VA 23230 LETTER OF TRANSMITTAL 
Ltd Phone! 1804}353-6333 

~!!!!!!!!!!!!!!!!!=!!~· Fax#: (804)353-9478 

TO: Williams~urg Dodge Date: 07/19/2000 
727? Richmond Road 
Williamsburg, VA 23188 RE: Williamsb~rg Dodge BMP Faoilicy 

ATTN: MR. John E. Dodson Permit #= 
Location: 

ECS Job No.: R5856A Williamsburg 

We are enclosing: 

-L. Attached 

Und~r separate cover, via --------- the following item: 

Prints Bo::ring Logs Specifications Sample a 

_z_ Materials Engineering Division Reports 
Field Reports 1·4 

_For approval 

_JLFor your use 

..JLAs requested 

___ For review and comment 

CC: Client 
J.H. Martin & sons (Mr. Andy Martin) 
Potts Mintsr & As~ociates, P.C. (Mr. Tom Cook) 

By: 
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04/05/00 14:51 POTTS 1"1! NTER HSSOC I ATES .,. 7572594032 N0.329 Gi01 

POTIS, l\tliNTER A..'ID ASSOCIATES, P.C. RICHARDT. MINTER. L.S. 

To: 

ENGINEERS, lAND Su'R'\i'EYORS 
l..Ar.'ID Pu..NNE:RS 

WAYNE K. TOY, LS. 
WILLIAM l... JEIER. SR. 

FROM: Potts, Minter & Associates, P.C. 
3520 S. Courthouse Road, Suite B 
Richmond, Virg1nia 23236 

/-757 -2-3-/- #OJZ 
Facsimile Phone Number Office Phone Number: (804) 745-2876 

Facsimile Number: (8o4} 745-9571 

Name 

Date 

~: M·/c?0k,;:L24 

Comments 

Total number of pages L? (including cover sheet) 
Please call if you do not receive all transmitted 
pages. 

~~ .;{~~ 8rJP 
~s.-,kJaV= a.p~#rt~. ~ L , I~-

Thanks, Have A Wonderful Day!!!!! 

3520 Cowtbouse Roa.d • Richmond, Virginia 23236 • PhoDe (804) 745-2876 • FAX (804) 745~9571 
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WATERSHED YC MAINTENANCE PLAN Yes CTRL STRUC DESC RCP Riser 

BMP ID NO 021 SITE AREA acre 6.4 CTRL STRUC SIZE inches 54 

PLAN NO SP-124-99 LAND USE Car Dealership OTL T BARRL DESC RCP Barrel 

TAX PARCEL (24-01 }(01-08} 
old BMPTYP OTL T BARRL SIZE inch 30 

PIN NO 2410100008 JCC BMP CODE A3 Wet ED Pond 

CONSTRUCTION DATE 6/1/2002 
POINT VALUE 10 EMERG SPILLWAY No 

PROJECT NAME Williamsburg Dodge 
DESIGN HW ELEV 79.29 

FACILITY LOCATION 7101 Richmond Road PERM POOL ELE 76.40 

CITY-STATE Williamburg, Va. 23188 SVC DRAIN AREA acres 16.8 2-YR OUTFLOW cfs 20.21 

CURRENT OWNER John E. Dodson 10-YR OUTFLOW cfs 30.15 

OWNER ADDRESS P.O. Box 130 REC DRAWING No 

OWNER ADDRESS 2 SERVICE AREA DESCRI Site plus 9.7 ac. Offsite Richmond Rd. 

CITY-STATE-ZIP CODE Chesterfield, Va. 23832 IMPERV AREA acres 3.46 CONSTR CERTI No 

OWNER PHONE 800-296-9700 RECVSTREAM UT of Yarmouth Creek 

MAINT AGREEMENT Yes EXT DET-WQ-CTRL Yes LAST INSP DATE 
WTR QUAL VOL acre-ft 0.57 

EMERG ACTION PLAN No INTERNAL RATING 
CHAN PROT CTRL Yes 
CHAN PROT VOL acre-ft 

MISC/COMMENTS 
0.759 Quasi-reg facility. Near Nina Lane. 30 

SW/FLOOD CONTROL Yes mil PVC liner. 

GEOTECH REPORT Yes 
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JAMES CITY COUNTY ENVIRONMENTAL DIVISION CHECKLIST 

L EROSION AND SEDIMENT CONTROL PLAN 

A. Site Plan 

/ 

j 

/ 

/ 

7 

/ 

/ 

/ 
/ 

/ 

Vicinity Map - A small map locating the site in relation to the surrounding 
area. Include any landmarks which might assist in locating the site. 

Indicate North - The direction of north in relation to the site. 

Lirn.jts of Clearing and Gradin~ - Areas which are to be cleared and graded. 

Limits of Cut and Fill Slopes 

Areas and Amount ofDisturbapce (in acres or square feet). 

Exjstin~ Contours- The existing contours of the site at no more than five-foot 
intervals. 

Final Contours - Changes to the existing contours, including final drainage 
patterns at no more than two-foot intervals. 

Existing and Proposed Spot Elevations - To supplement existing contour 
information. Proposed spot elevations may replace final contours in some 
instances. 

Existing Ve~etation - The existing tree lines, grassed areas, or unique 
vegetation. 

~ - The boundaries of different soil types. 

Environmental Inventory- In accordance with Chesapeake Bay Ordinance, 
Se91- 19B-10B. For wetlands, include documentation from approving agency. 

Existin~ and Proposed Draina~e Patterns - The dividing lines and the direction 
of flow for the different drainage areas. Include the size (acreage) of each 
drainage area. 

1 00 Year Floodplain Limits. 

Professional Seal - Signed upon approval of plan. 

Critical Erosion Areas- Areas with potentially serious erosion problems. (See 
VESCH, Chapter 6 for criteria.) 

Page 1 
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. / Site Development - Show all improvements such as buildings, parking lots, 
access roads, utility construction, etc. 

,__// 

// 

/ 
\,/ 

/ 

Location of Practices - The locations of erosion and sediment controls, tree 
protection, and stormwater management practices used on the site. Use the 
standard symbols and abbreviations in Chapter 3 of the 1992 edition of the 
"Vjr~ia Erosion and Sedjment Control Handbook. 

Temporary Stockpj1e Areas - Staging and equipment storage areas. 

Off--:jte Areas- Identify any off-site land-disturbing activities (e.g., borrow 
sites, waste areas, etc.). Show location of erosion controls. (Is there 
sufficient information to assure adequate protection and stabilization?) 

Sedjment Basin Desj~ Data Sheet - Submitted along with cross-section 
through embankment for all basins. ~ /g/7.0 ~s. d/'1.,..0 4 
k. ~ ;_· ~L ~ ~ ,4..-.,P'"n-.'/' ..u.d~/ ~. 

Detail Drawin~s- .Any structural practices used that are not referenced to the 
E&S handbook or local handbooks should be explained and illustrated with 
detailed drawings. Also include standard detail along with site specific details 
required to construct measures such as sediment traps, outlet protection, etc. 

Maintenance - A schedule of regular inspections and repair of erosion and 
sediment control structures should be set forth . .I..;~u.A..l:... / "\/ £ <: M:/~ 

Trench Dewaterin~- Details and specifications (per VESCH). 4d.d... 

/ Standard Coumy Erosion and Sediment Control Notes 

/lilA Phasin~ Plan - (if required) 
_..-.-·~--

' ('",.... . ,) Construction Sequence - (if required) Generally supplied by contractor prior 
, __ ,.,... to preconstruction conference. 

B. Narrative PJan (jf required) 

A41 

./ 

Project Description - Briefly describes the nature and purpose of the land­
disturbing activity, and the areas (acres) to be disturbed. 

Existin~ Site Conditions - A description of the existing topography, 
vegetation, and drainage . 

Calculations - Detailed calculations for design of temporary sediment basins 
and traps permanent diversion, channels, outfall protection, etc. Include 
calculations for pre- and post-development runoff. 

Page2 
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Adjacent Areas - A description of neighboring areas such as streams. lakes, 
residential areas, roads, etc., which might be affected by the land disturbance. 

Off-sjre Areas - Describe any off-site land-disturbing activities that will occur 
(including borrow sites, waste or surplus areas, etc.). Will any other areas be 
disturbed? 

.s.mls - A brief description of the soils on the site giving such information as 
soil r.ame, mapping unit, erodibility, permeability, depth, texture, and soil 
structure. .7"" ~~;- 1'-

Critical Areas - A description of areas on the site which have potentially 
serious erosion problems (e.g., steep slopes, channels, wet 
weather/underground springs, etc.). 

~--~rosion and Sediment Control Measures - A description of the methods which 
will be used to control erosion and sedimentation on the site. (Controls 
should meet the specifications in Chapter 3 of the VESCH.) 

../ Pennanem Stabilization - A brief description, including specifications, of how 
the site will be stabilized after const..'Uction is completed . ..I-./ E-c..- /7_,,.-,..,/..-....e · 

/ Stonnwater Runoff Considerations - Describe the strategy to control 
stormwater runoff. w .:r--1 g rt.P / S4:rr,...,. t;.._.-n..,N"':)-<U>.,._,-/ .6"1"3,-1\)_ 

II. STORMWATERMANAGEMENT 

A. STORMWATER TREATMENT SYSTEM 

/ 

Recejvin~ Channel and Pjpe Svstem Adequacv Detenninatjons. All 
stormwater must be discharged to an adequate, well-defined rece~ving system. 

Worksheet for BMP Point System to determine need for and type of structural 
Bl'vfPs required as well as Natural Open Space Bl'vfP points. 

Stmmwater Detention Basin Desi2J1 Checklist completed for each structure. 

Page3 
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f 
r 

Conservation Easements required for all Natural Open Space Points clallned 
in B:MP Worksheet. 

;II /fr Infiltration Device Desi:m Detail and Specification. Must include results of 
a soil test to verify, a minimum infiltration rate of 0.27 inches per hour at the 

/trench location to a depth of five feet below the bottom of the trench. 

<:../ Sto:rrnwater Manareroem Facility Easements including a 20-foot ·wide access 
easement and a 15-foot wide maintenance easement from the 100-year storm 
elevation and include the dam a.Tl.d outlet structure. 

B. STORMWATER CONVEYANCE SYSTEMS 

escpsts. txt 

/ Drainage Area Map to support the design of all conveyance systems; culverts, 
roadside ditches, storm drain systems, etc. 

ti/A Culvert Calculations, inlet and outlet control, existing and proposed based on 
10-year storm . 

./ Stoou Sewer Calculations to include hvdraulic grade line, inlet, and spread 
calculations for 10-year storm. 

NJ:t Open Ditch Calculations, lining determined based on two-year peak velocity 
and capacity based on 10-year peak discharge, existing, and proposed. 

Slope Requiremems, minimum longitundinal street slope requirement is 0.75 
percent for grass-lined ditch, 0.5 percent for paved ditch, and 0.3 percent for 
closed (curb and gutter) section. 

/ Outlet Protection required for all outfalls in accordance with Chapter 3, 
VESCH. 

Page4 
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NOV-02-99 ll:07 AM JCC ENVIRONMENTAL DIY 7572594032 

.. w,~/1-,JV'wz a.1)~ 

JAMES CITY COUNTY 
STORMW ATER DETENTION BASIN DESIGN CHECKLIST 

I. STORMWATER MA."'iAGEMENT COMPUTATIONS 

A. HYDROLOGY - An SCS-based methodology is required for stormwater detention 
structures with watersheds exceeding 20 acres. Under 20 acres, other generally 
accepted methodologies such as the modified rational, critical storm are allowable. 
See Chapter 5, VESCH for more inTormation . 

../ 

/ 
RCN determinations: predeveloped and ultimate development land use 
scenarios. 
Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components. 
Hydro graph generation: predevelopment and ultimate development peak 
flows for 2-, 10-, and 100-year design storms. 

B. RESERVOIR ROUTING 

Storage indication routing of ultimate development hydrographs for 2-, 
10-, and 100-year design storms. Structure must discharge up to 10-year 
storm through principal spillway and pass the 100-year stonn with 1 foot 
of freeboard through a combination of the principal and emergency 
spillways. 
Downstream hydrographs at established study points (if required). 

C. HYDRAlJLIC COMPtJTATIONS 

/ 
/ 

Elevation-S to rage (curve) 
Weir/Orifice control • extended detention control. 

/ Weir/Orifice control ~ riser 2 year control. 
'7 / Weir/Orifice control -riser lO year control. 
~ Inlet/Outlet (barrel) control· (all storms). 

Check for barrel control prior to riser orifice flow to prevent slug flow-

P.02 

~·--"""='=--Wy.ter hammer conditions. · 
L__:= ,........--'Emergency spillway capacity. ( /hw~.~ 'l"'·l~ {,-,"'er) ~,C-;'L."· 

/ Elevation-Discharge (provide. supporting calculations and/or desig.'l 
assumptions). 

D. MISCEllANEOUS COMPt.JTA TIONS 

./ 
\/ 

Water quality volume for pennanent pool. 
Water quality volume for extended detention with drawdown 
computations. 

-1-
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I 

NOV-02-99 11:07 AM JCC ENVIRONMENTAL DIV 7572594032 P.03 

n. 

.. --z;;::;;;::;:;;;::;;:;:::::.;:~:-:·,.,"' 

~".i::=-~::.;;;;;><~("tGtf~~~Qliitd~sijii:""J $<.. cP,1t;IF ~N-r/l.() v 
'V-::~ Filter diaphragm design (or alternative method of controlling seepage). 
\.... ..• ,.,.J Riser structure flotation analysis (factor of safety= 1.2 min.). 
- M Danger reach study (if required). 

&A 100 year floodplain impacts (if required). Zo.vlf )( 

SOILS INVESTIGATION 

Geotechnical report. 
Minimum boring locations: borrow area~ pool area~ principal spillway; top of 
dam near one abutment or emergency spillway if provided. 
Boring logs with Unified Soil Classification, and soil description, with depth 
to bedrock, seasonal water table. 

lli. STORMW ATER MANAGEMENT PLAN 

A. PLAN VIEW l"=SO' or less (40',@9_)etc.) 

B. 

1. GENERAL TERMS 

/ Northmow . 
./ Sealed by P .E. 
7 Existing and proposed contours (1' or 2' interval). J ..... Exi~ting. and proposed improvements. . 

/ .. ---'~ ~...; Delineation of oermanentlextended detenuon, 2, 10, and 1 00-year 
'---.. -;:;::::::;:::::::=o:-., pools 

~-·<--·-·· \ . 
( ··· ,../·'Locations of test borings. --r Outflow pipe, outlet protection (detail required), and outfall 

~"""'=""'---.., . channel. 
( ,r· ~~ Emergency spillway level section and outlet channel. 
t>._::z::::_--·· .. ) Existing and proposed utility location/protection. '--- ___ ..... 

--- (I(Efi/I~EP AS pEIL C/1£'S. BA'I p~~E,t.l/. 
MAINTENANCE ITEMS Dlti?IN~N"t:G" 2.3-IC(tf)(b), '"'ell/&-~~,._, _\ 

St.N£tJ!ILE" rOif.lfll$pi!fL'Tio,V I #111/lllrENI#NCE_j 
~,......_"··~- Person or organization responsible for maintenance. o tJ/1/ e r-

(_ ... ~-- __.:.)mspection and maintenance agreement. 
7 Maintenance access from public right-of-way or publicly traveled road. 
7 Maintenance easement, minimum 15 feet around 1 00-year pool 

elevation. 
Forebay (if proposed). 
Temporacy erosion and sediment control measures for pond 
construction. 

~;- ,Fence.. or minimum 5' wide safety shelf for public safety. 
7 Provisions for use as a temporary sediment basin with cleanout 

schedule and instructions for conversion to permanent facility. 

'-2-
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NOV-02-99 11:08 AM JCC ENVIRONMENTAL DIV 7572594.032 

C. PRINCIPAL SPn..LWAY PROFILE AND ASSOCIATED DETAn..S 

1. EXISTING GROUND AND PROPOSED GRADE 
I 

Dam side slopes labeled. 
Top width labeled (per VESCH). 
Removal of unsuitable material under proposed dam (per 
geotechnical report). 

2. CORE TRENCH 

3. 

4. 

/ 
7 

Materials (per construction specifications) 
Bottom width (4' minimum or greater as dictated by geotechnical 
report) 
Side slopes (1:1 maximum steepness) 
Depth ( 4' minimum or greater as dictated by the geoteehnieal 
tef'Ort) 

RlSER OR SIMILAR STRUCTURE (DETAIL REQUIRED) 

~/ 
~-

~ 

Materials (as required) 
All structure dimensions 
Control orifice dimensions 
Trash rack- removable. for each release (detail as required for 

.c construction) 
~ Anti-vortex device (detail as required for construction) 
;:::: //>Proper structure footing 

/ Maintenance access 

BARREL 

~---"Materials (ASTM C-361 or as required) C: ""./' Support for concrete barrels-concrete cradles, etc. (detail required) 
N'74 Gauge and cormgation size for metal barrels 

S. SEEPAGE CONTROL 

~, Phreatic line ( 4: 1 slope measured from the intersection of the dam 
and the principal spillwa..y design high water. 

a. ANTI-SEEP COLLAR /(4/ 
~""'==-,~,,, // 
~~ Anti-seep collar (detail required) 

("' _ ,,) Size- lS% increase in length of saturation using outside 
'----···~ pipe diameter 

-3-
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I 

NOV-02-99 . 11:08 AM JCC ENVIRONMENTAL DIY 7572594032 

Spacing and location on barrel (located at least 2' from a 
pipe joint) 

b. ~TERD~HRAGM 
-~·~;··) 

~·"' Design based on latest SCS methods and certified by a 
professional geotechnical engineer 

6. OtJTF ALL PROTECTION 

Size for maximum barrel release (but not greater than 10 year 
storm) 
Cross-section at end of barrel in accordance with receiving channel 
section 
Endsection with footer 
Outfall dimensions 
Slope- 0% 
Rip-rap size, VDOT Classification 
Thickness ( 1.5 Times Maximum Stone Diameter) 
Approved filter fabric (nonwoven) 

7. ELEVATIONS 

/ Top of dam - construction height and settled height -{10% 

P.05 

/ settlement) · 
vi Crest of emergency spillway*("~ • ._....._ j,J lt>~"s /ci'/~· sf'r-"" .. Jp,/).;,1 ) 
./ Crest ofriserstructure f w, II ?/!=>5 <-~-1-c;,._ c-nj)- ,r r,ser- ,s c!:;#) 
.k~"1Inverts of control release orifice/~ ./ 

~--·/Pools: pennanenl;'extended detention; 2-year; 10-year; 100-year; 
,. and appropriate safety storms 

V Appropriate freeboard per SCS National Engineering Handbook, 
provide minimum one foot of free board above the 1 00-year design 
high water. 

V Inlet and outlet inverts of pipes (with slopes in %) 

D. CRO~~ECTION THROUGH DAM ALONG CENTERLINE 

C ~) Existing ground 
7 <' Proposed grade . :;< Top of dam- constructed and settled 

, / Location of emerJ=ncy spillway with side slopes labeled (emergency 
spillway in cutY' 

L Bottom of core trench ( 4' minimum) 
Location of each soil boring =:::z: Barrellocation 

=:2: Existing and proposed utility location/protection 
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E. EMERGENCY SPILLWAY PROFILE 

Existing ground 
Inlet, level (control), and outlet sections per SCS 
Spillway and crest elevations 

F. C9~$EUCTION SPECIFICATIONS 
,r_.- ~ 1 

4/' / 
ff,r: ,,-"'"" 

"' Sequence of construction (generally by contractor) 
. Care of base flow during construction (if necessary) 

__.;_...,.... /"/.Site preparation 
0~- \./~ Earthfill: _ Material, Placement, 

COMME~"TS: 

-..../ Compaction, _L Core trench 
Structural backfill 

7 Pipe conduits 
.../ Concrete 
/ Rip-Rap and slope protection 

AI}; Fencing 
~ Stabilization 

Inspection and Certification by Engineer 

P.06 

sJL#~~ 
DATE: //-/7--ff 

sdbdc.txt 

-S-
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I 
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1 OENi;~L INFORMATION 

1.2 

PURPOSE 
Tha purpou of thi5 manual is to provide deU.Us of Manufacturing Quality Control 
IMCC}, Manufacturing Oualltv A&suranoa tM01l, Con•u~o~clion Q"'•II'Y Control ICOCl. 
and Conctruc:tion Ouoiltv A.uuranca ICOAl t;or the manufacture, fabr,cation, end 
lnatalla~ion of PVC geomembrane products tufllplled by Wateritver Company, lne. 

REFERENCES ~ 
All mett"lods and prn~IU1~•ru referenced in thi document are as prasctibed bv the 
American Society tor Tasting and Matlfials, th Ne,lonal Sanitation Foundation lNSrl 
Joint Committee on Flexible Me~tnbrono l.if' .,. - Bt~tnderd 64-1 8& 1, and the 
6nvironmen1al Ptotec::Tinn Agancv. 

CONFO~MANC~ WITH PROJECT SPECIFI~CATIONS 
It is tne Intent of Watertn'"'"' C"nlpany Inc.. to cmply with the MaC, MQA, COC and 
COA rAI'JIIir•mants set 1orth by lndh1idual project 5peeifications. If required, 
modiflc•tlon to thi$ manual c:an be made via alddendum In order tc tully comply Wltn 
jub ·~eC:IItC requiromo,u. 

I 
2 GEOMEMBRANE MANUFACTURING 

2.1 RAW MATERIALS 

2.2 

Watarsaver Company Inc. reQuirll each p c manuf•cturer \U Gertlfy Vlilt rvc 
at'tecn:ing be formulated and menuhtetured frn 100% virgin oolyvlnvl chlorid• realn 
that Is specifically compounded for use in , ydraulic structurtl. Only first quality 
phthalate and/or J)hO$phate plastlcllers shall IJ" u:;"d. The ute of wat•r •olubla 
lngrodhm1s Ia prohibited. The compound must rcntain a biocide at a viable formulation 
level. 

TM manufacturer l~ rAquired to submit writtllo col'tlfication that the material meets 
or IICCttds Wateruver Company's 5pecificatlon1 as well u ti'IOilt publiahed bV N~F 
Stanaard a4·l 881. I 
lf tequested by tht engineer or owner, Watlsaver Company Inc. can IUbmlt these 
w•t rwaulliJ for ruvi•n ... IJ ·~prov•l· 

An example of Wattnaver Company Inc.'s nglneerin; SpeCification Guide can be 
found In Ap~amll~ 1. 

An example of typic:al certified test ree~o~lta c n be found in Appendix 11. 

ROLL GOOOS I 
All roU aocds received from the PVC mJnuiac:turer are visually Inspected for 
contaminant$, gas check~. wiodowt>, ul'ldispersed raw materiale. eurtaee Cllvo~a;. 
pinhole~, end bli:stera. n,c mQlOrial muJt h~"'' good surface quality and sh•H not 
IXhlblt ;gig fiQw. I 

All lmpuriticli. or defect& will b• ramo"'~d orl repaired prinr til btsing fabricated Into 
pantlt. If any detact c•rmot be properlv repair•d. lhe 1tfec:t1d roll gooda will be 
rejec:ted. / 

I 
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Phyaloal property testing 6hall bo conducted b\j' Waternver Company Inc. ~n each lot 
of PVC roll \jiOods. Meterialo tootod muu meu~ or exuod the voluss specified by WS~ 
~tandtrd &•-, 991. The following propenle5 tliill be evaluated: 

PBQPERTY ~EST MEIHPQ 
Thickness (inche&, nom1na11 I ASTM D 1 593 

BrNtung Factor llbilinl ASTM 0882 

Elongation at Bruk ,,,.rr.nnfl ASTM 0682 

3 GEOMEMBRANE FABRICATION 
I 

3.1 
I 

FACTORY FABRICATION I 
lndi"idual ~:•lendered widtho of PVC sh:1ll be ~:sctory febricated into large p;~n•l• 10 
11 co minimize seamlnQ during lnst.allation. iSctorv fabric01ted aa•m• lhll h&YO a 
m&nlmum one-half lnc:h (lta·) width and ~>hall elCtend to the •dge of tha aheot. 

Factory a;eami shall be produced IJ~Jing either chemical fuaion agent. or by dielectric 
Welding. 

E1ch fabril::ated panel shall be logged bv pa el number, size, date of fabric:.tion, 
rnacorial lot number and tabricatgr a;wam identification. 

Each panel ihall be prominently marked with he panel number and pantl ~~•· 

3.2 IN-FACTORY SEAM TESTING 

3.3 

Vl•ual and non-de&tructlve Inspection 5hall be Darformed on , OOCJf, of t•c:tarv 
fabrklatod aeam5. ~ 
In addition. Watersaver Companv Inc. shall erlorm de5tructrve teating on factory 
fabricated seams In order to 'ferlfy complianc wilh tho nluti itited in ~ectlon 3.3 
ot '"'' cJocumor'l'. I 

Samplea of factory seams will be taken at the beginning and at the end of each 
tJfuduCLiQil ihlr\. All :.eam~ :.hall be tntod fg;~~ompli•nce. 

U requested by tntt engineer or owner, Water~•ver Company inc. will aubmit a copy 
of thete t•tt ruutta ior review tand epprovol. T~\c origlmd toot ro;uttc: ~hotl be archived 
at Watersaver Company' • facility. 1 

I 
An oxomple of typical ~Jt re•ults can be fcu,.d In Appendix Ul. 

FACTORY SEAM REQUIREMENTS I 
All factorv seams &hall meet the 10IIowlng ,J,quirem .. ntr. nt tortn bY tnt National 
Sanhl'l:lon Foundation joint Commlnwv on f:le)-lble Membran• lint~r$ - Standard 64-
1991: I 

A) PROPERTY: aonded Seam Strength I 
UNITS: pounds par inch width II 

'H!ST MeTHOD: ASTM 0882 . 
NSF REOUIAfl"l VAl UF: AO% nf 11pacifiad 5hlll•t actanoth· 

I 
81 Pfo10PERTY: Pt~fll ArihA,;inn 1 

UNITS: pot.~nds per lnch width I 
TEST MfTHOD: ASTM 0413 
NSf REQUIRED VALUE: 10 
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4 PACKAGING, HANDLING, AND TRANSPORlATION 

4.1 PACKAGING ANP HANDLING 

Att.r factory fabricatio11, the geornembrl'nA f'ahelc shall bo double aecordiOtl folded 
and P•Cklged so 11 to minimil8 handling at ~he jobsite. Shipping carton• 1h1ll ba 
water re~iltant.. strong anougn to prevent d~mduet to thl r;ontonts, •nd ~holl ba 
banded fO heaw duty wood pallf!t~. Gaomemb~ane panels which have been delivered 
to the job,itt $hall be 1.mloaded and norad in ~~\~ir original, unop•ned con1ainers in 11 
1ecure, Qry •rea, an!S protectt:u h u111 \Ji,·e.ct cx~•ure to the eun. Whonovcr poccible, 
• 8-inch mlnir'l'lum air space betwten the pallet~ shall be maintained, ospecially when 
the geomembrane panel~ are to be uortCI over an extended poriod of time. P•llets 
•hllll not btl liUa..:t.uiJ. 

4.2 TRAN&ftORTATION 

Tranaportation of the geomsmbrane will be 11 angad by Watercaver Company Inc. 
lhrouyt\ •n lndependem tr~o.~cking firm. ond wiU c :;hipped In el'tt\er • clo1ed tr•iler or 
on a flat bed trailer. Adequilte lirps are riCtl mended during transport. 

W•tareavor Comp01ny Inc. will be responsible or rep01iring or raplaclno any ml4t~triHI 
damaged during shipment at no cost to tho o~ret· 

5 1NSTALLA TION 

5.1 

6.2 

ANCHORAGE SYSTEM I 
Unleu otherwise sp•elfiP-.1, thp -.nekar ttench l&hall bo exc11vated bv the Earthwork 
Contractor to the lines aod grade' shown on 'th4 daalon drawings. Excavated material 
lh811 1:18 SlOr&d OiiWCJY fiUITI tile ~·•• ~v be lined) 

Trenching shall be coMpleted prior to geomamJrane placement 1Jnl111 anchor trench 
Ia excav.-twd i•uu d ~.:lay lluer. In thl• ~"':5" no mdro th•n the amount of tronoh required 
far the daily placement of oeomembrano 1hall be &lCcavattd. 

. I 
Slightly r"'u11<Jed ~rn_.r, atJall be pro~tldod alo151 the lref\ch cdgo diroc'riy in uont•Qt 
with tnt geomembrane. 

8UIORADf 

i 1.2. 1 Propera"on 

Surfaces to be lined w111 be tree of ;,II n)c:k.S, root&, vegeta1Jon1 sharp obfect$, 
or debfis of any ldnd. Tha aurl~u~-. tdutll provid11 11 firm, unyielding foundation 
for lht geomembrane with no Jl.ldden, ,:~harp, or abrupt changes in orad•. 

i 
If an hflrhidrlA li; r&Quired, it must be c~mpatibla with the geomembrene and 
shall be applied at l~8$t 48 hours 1 pno:- to geomembrane ioatallation. 
Cum~il~il.llli~y wi&h the ;eom•mb(etno '•hall bo Gonflrmod by the horbicido 
manufacturer . 

3 
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6.2.2 Repair and Maintenance 

e.s. 1 

5.3.2 

&.3.3 

Prior to geom•mbr11n~ inslelletion. the s:~rfooos to be lined 1hall be inspec~ed 
tor •ccaptJbility. Any necessary repa~a will De rnado by tne owner or 
Nrthwork contru~:;tot. h i1 'tho r•spo1slbilitv of the owner or ea"hwork 
contr&c:tor to maintain the integrity of fhe 5ubgrade ptlor to, and during th• 
geomembrane in£tallation. l AI$ 1nc;ludua he ~ontrc;tl of gtuuud wtuer in th• area 
to be limild. 

1 
.I 

,j 

I 

,I 

Panol Loco~on j 

PVC geomembrane panels shall be ln~~&lled rn tne location indlcatod In lhe 
tpproved leyou1 drawing, Tkc inct~lh1r "'ay MOdify the prcpoced tavout 1n a~ 
10 belt moot th" intent of the project [' peclfioation and/or to eccommodat• 
I)Ciltlng alta conditions. 

Weather Conditions 

'The PVC guc;trnembrane panel shall remJin in lu orlglnol packaging and in dn1 
c:ondition until ready for use. The geom~mt>rant pan•l &hilll no\ ~ pusi\iuned 
whcm matorical -c•mparaturec are below 3 •F. PanMI nAplovm•nt in temperature~ 
below 32"F is acceptable if tho pan.t Is atoted ln an :ara111 where the ambient 
temperature Is at lea~t BO"F. The pun~l mu~1 b• placed immediattly eft1tr 
removal from atoraue. C:Jttft mu&l be taken to avoic: '"c:old shock• of the PVC 
geomembrane. I 

Qeomembtane Panel Deployment l 
Th• number of panels tf.l ha deployed In · ny dav $hall be limited to the number 
of panel~t which can be seumed that d y. Tht geomembrane thall be placed 
over tho prepared surfec;u ~o Jti \U wi .. il .. i,v r·,•ndllng. 

I 
Tht geomembrane shiill be Installed In ~ relaxed manner and ahall be fr" of 
tension and ~tre:;:;. ln "'-~~~ where g~•d• tron~ition• occur, •bridging• or 
•-:ramj"'olinina• of the geomembrane shall not be allowed. Adequate slack ahall 
be allowed so as 10 •ccommoda1e gr,da transition and anv 8)(pansion or 
controctiuu uf thw {jt:omembr;,ne. WrinWiinli ond folding of lho goorn,mbtB,e 
is acceptable and Is an Indicator of proper alack c;on~lderation . 

. I 
Geomembran• panolo ~hgJI bo doployeOj to meet 8 minimum panel averlap .ot 
6 inches. :\ 
Whon poaalblo, lhe ~ogm oYarhap enould be in the predominant wind direction 
ta aa to reduce tho chGnc:e of wind up~ltt. 

! 

5.3.4 Preparation for Seeming I 
Ill 

• 

• 

• 

Watersaver'a .-pproved installor oholl v1'1tv tho following: 

All personnel walking on the geome~.brane lmer 5hall ht~ve smoOth soled 
•nocG. PorGoon•l <Norklng on the g9om1mbrane &hall n(lt amnlce and &hall not 
engege in activities thal could dam•g•11\he geomembfano. 

Tools used in the ln,;tallation process ~~shall be properly stored and carried . 
Knives and other sharp objects shell b~j carried in protective lhoethl. 

Tho methor.l \JSI'Hi tn unfold panels will nbt cau'e damaQt to the geomembrane 
or underlying QeotelCtlles. J 
Anv ottn•vnthetlc elements directiv \Jnd • riving the gBomembrane shall be c:leao 
anCI free oi dabrii. 

I 

4 
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&.4 

• 

• 

• 

• 

Adequate 1emporary anchorinQ l'httll bo ipl"cto~d 11n ~& to prevent wind uplift of 
tht geomembrane panel$. Acceptable item5 are sand bag•. ballact tubes, or 
&nv readily 8Viilibl8 item thlt Will OOtl caUSe damage lD th• .,aum•mbrQnO 
p•nal. In (;Otllll. of high wind, eon1in•IO~Ii loading mav be raQI.Ured along the 
edges of the geomembrane p;;mel. I 
Direct ~ontact with ti-le geomflmh,ana s~all be minimized. Geote¥tlle, additional 
geomembrane, or any auiHtbll mileria(,jmay be u~ted •• il trafficking auriace 
WhlrO fiQ\Iirt~CI. I 

Vehicles shall not be allowed on lhe g/eomembrene unl•ft epproved by the 
lnataller. In general, unlv ton•all, rubber·tired ·~uipment wltn a groul'ld pressure 
nnt aaccaedino 6 PSI will be allowed. I 
Chemical fu6ion aeaming eQGI\ts, h.,.droberbonc and chemical cl .. nino aoentR 
shall be 5tored uparately, away from PVC panels. Spill resistant contelnera 
•hall be uud while working within the ~1e1a ot the geomembrane and 1tlltall *'" 
1torad upon • :i\lcrifici31 material 5u~h u scrap geomembrane or heavy 
c:irdboard. 

FIELD SEAMING 

I 
5.4.1 l•am Preparation I 

Tht Olletlapped geomemlmma ~anfJISri.ISl be c;lun et , .... • ,,n"f8GCIO 10 bo 
jointu1. A.ny foreign materiul (e.g. dirt, oisturel mu1t be remand with cleen, 
dry rag• before ittaming commence$. 

If lieaming tl'uJst be c:cnducted over w t substrata. caamlng board' shall bt 
u~ed w separate the surfaces to be $e~med from the underlying molatt.~re. A 
one too' by -.iM foot pine cholf bol!lrd 

1 

ill work well •• • •••rnlno pla'*orm. 

~.4.2. Chcmicool Fualon Fic;;ld Seoming ! 

&.4.3 

/ 
Chemical fusion agent shall be applied ~etween the two surfaces to be joined. 
Th••• ~uriace:s shall bo rnn1cd togoth~r, and prasaufe epplied to the upper 
aut1ace bV means of a roller (high dur9mcner rubber, nylon, or lt .. n. 
A •~ffiGit"t emo~nt of chomic;)l fuaion .gont shall be applied between the two 
geom•mbrana surfaces to be joined •uch th~t when rolled, • thin exca11 of 
Chlmical fusion agent will be fOtCid OUt Of the &•am, ~ny e11C8SI C~micel 
tuelcn ogont oholl bo wiped from the 1Q$omembren•. Tl'le low~ar nf the two 
&urfacas to be joined &hall be completely wenod by the themiclt fusion agent. 
Fitld 11ams shalt ba • minimum o1 1 lOch In width. 

1 
Fish mouths or unbonded seam overl~p5 &hall be c:ut back and overlapped, 
lnen patcnecs Wltn a round or uvill ~otl~h ur '"" :.en•~• geomembrwne rnetorial. 
The patch shall ~lrtftnd a minimum of ~nche5 beyond tnt repair prea in all 
dlrectlonc, and shall be seamed a mini] m of 1 inch. 

I 
! 

Cold weather Chemical Fusion Fielr Seaming 

For cold weather 5eflmii'IO (hnlnw 32"FlJ the suriacos of the aeomembranl that 
are to be joined mvGt ba prehe.ned. T~is mav be accomplilhed by means of 
a raalanl heater I•·U· qua~~ l~t••~•tl. h(Jn air blower, end/or u•• of • oon1ininGI 
stnu:tLJre s:uch as a tent placed over tllle work •re•· 

I 

b 

t.,• 
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5.& 

If the soU beneath 1he geomembrane is frozen, the application ot ntn to tnt 
area tO be $8imtd mey r1111UI\ in QQI"Id•n .. \lon of "'elcture between tha 
tl.ltt•c;:es to b• jolnftd. This pouibilitv may bt elimin•ted b~ piiCing 1 aoeming 
boenl, or slip &heet mad.- frotn the aame gaomembr•nt materiel, Dl~"'•n lh• 
wet eurtace 1nd the wcomembr•n• to c GOimad. 

Care must be taken to ramo11e any ex en chemical fu5lon •wunt from 'h• 
mattes ~·gmembranu t~urfoog~~. 

8.~.4 Pipe P"n•~• c.tl'm~ 

Pipe P•netratlom• shall be sealed by Int. tailing fectorv fllb•ica\ed pipe nel•· 
Pipe Uitll ah•ll be> oonGtructed of t"e saMe trunarlal end thicknes& 11 the 
5PtCifltd geomembrane. and shall be bo ded to the geomembrane by chtmieat 
fualon agtnt. The method 01 bonding !hall be 8& uuUinc.d in Aection 15.4.2. 

IAClPILLINO ANCHOR TRENCH 

The anchor trench shalt be backfilled and comJac:tad by the Eat1hwor1c Contractor. 

Core muet be taken when l'l>~r:lcfllllno trenchJc so as to prevent damage to the 
g.amambr•ne. If damage occurs, the geomembr.ane lnitallet shall make repaira betore 
backfilling continues. The EartllWUI k. Cuntrac;tor oh•ll boor \ho OKpunoo of such r•pelrc. 

LINING SYSTEM ACCEf'TANCE 

Wateraaver's authOtited installer shall retain responcibilitV for the geomembralle 
lns~allation until acceptance by the Engineer a d/or 0'1\t'll$'. 

The geomembrane linttr Installation will be acclted by the Owner when the following 
condltiOOI have bton met: 

1. Installation of the geomembrane hi co plate. 

2. VAtlflr.ation of the lnteoritv of all seams and repaini, 110 required bV the 
aptc:!flcatlon•, I& complete. I 

! 

All documentation pertaining to the georhembrane installation is completed and 
submitted to the Owner/Engineer. [ 

3. 

6 FIELD QUALITY ASSURANCE I 

i 6., OVERVIEW I 
Field seam Quality shall be demonstrated byj

1
on·destruc;tlve fNOT) and destructive 

(OT) lest mtthcds. 

The primary purS>Ost of the NOT method i' to emonstra\e continuity along the entire 
length of a given field seam. Tht otljtct Is lO alidc:ms 1 oo_,. of the fl•ld •com. NOT 
m11hodologv 111 doscrib•d In sar:1inn 6.3 belo .. 

I 
Tha purpo~>A nf The OT metnod is to determine tho quality of • given •••m by 
removing a rtprasentative seam sample, and t8S'ting the gl"'" samplt tor oomplienc;o 
With predetttrnlht~~ ~~·.y:,i~;lll property v~tlues. 11c:alng mey be conducted either at the 
job •lte. or at a remote testing laboratory. OT methodology i1 discussed In section 6.4 
~~. I 

I 

6 
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TEST STRIPSfTRIAL $fAMS I 

ln IDmo cases, the CQAICOC requirement! of a aopeciflc project may call for 
conttrucllon 11nd evaluation ot tut strips an~/Ot trial seam•. The I)Urpo.e of the~• 
ltemc lc to proqualify a particular pera;cm or technique for producireg field n011mc t'n 
id•nucal geomombr•m• macsrial ~.ander t"• qm• ccnditlon~ as would b• experienced 
Ill lhu Jobthe. I 

When ua;ing chemiaul fusion seaming proc:e&&oL it must bt recognl~ed th~t adequate 
~re time mu•t be allowed In ordor f~r lhe le•t l•trlr/trlol eaom lo eokiove It• pot•ntiel 
ttren~th. Theraforej It I• recommended tha~ al tutlng of thla type follow the 
guldelnea sat forth n section 6.4 of this doc~ment. 

ff field seam production ii In pro(ltftss before the results of tri~ testing ere evaileblt, 
ot~m produc1ion •hoU i>o vackt~d •nd dc>cume,~ted fot futuro r(lference. 

If test strip/trial seam evaluation i' reQuired, I samples shall be constructed at the 
beginning of each inltsllatton a1llfl. 

6.3 NON-DESTRUCTIVE S~AM Tt;STING 

8.3. 1 Air lance Method I 

All field teams shall be non~estructivJiv tilted over their full length. An air 
lance appar•nua ahall be uaed for thia :, atinQ u deacribed in Appendix IV of 
thl• doaument. The air hmco eholl bt opoblo of lllilupplyinll 30 sa•l tnrQ~Uh • 
3118 inch dlemeter nonle. The air atre m aholl bo dlrec:tod et the edge of 1he 
111m no more than two inchu from ttl• i&am edga. Ttitlnu of the field 
fobrlo~1od oo~mc ch:~ll bo porformod ::~c lhe ond of oooh work dGy. &nougll timo 
ah•ll be allowed tor tho seams to ~develop adtQUatl ltrength before 
commencement of testing. Any defects found during tu•ling sh•ll be marked, 
r•pef,~, •nd ~oteeted with the .-ir lan e. All rup•lre ehall b• P•rfurmod ;n; 
deacrlbed In section 6.3.2 (Remedial .Arion). 

8.3.2 Remedial Action I 

If unbondsd aren eta located. thov 1 can often bP repaired by in .. rtino 
addl,ional chemical fusion >loent Into thel seam opening, and then rolling. If this 
doe~ not produ'e 11 aatlistactorv repidr.l ttLen a pa'f.Ch c:onals11ng of #\e tltnl 
oeomambtan• matflrlllll must be Installs~ nvat tha rApair an~a. The patch must 
lxtund a minimum of e inohei beyond thl ar&a to be repaired. 

I 

&.4 DesTRucTIVE sEAM TESTING I 

I 

&.4. 1 Sampling Frequency J 
oo~tructive cum toc:ting 03n be cond .ctod along comph;tod field aeama ., 
lnttrvals of l 000 feet lor at intervals indlcatod in the project specl11carlon, anc.t 
11 adelreastd by addendum to this document). 

I 

6,4.2 Sampling Prooedure I 

Samples shall be rem()ved from the ctlmpleted geomembrane Geum by ~he 
inetallor. ·1 ho niTlplo 'hall be lab6ted lr. alolear anclloglcal manner. lmm•di11toly 
upon remov:al. the 'ample locatio., ~h:~l~ bg rGoordgd on an a11·built drawing. 

I 

Anv no1u In the geomembrane reau111noltrom dutruc1:1ve ttlm 11mplin; 5hall 
bo lmmAdism~lv rJll'lAinui hv ru1tr.hina; th~ tttmpled •r•• with id•r~tleal 
geomembrini materhill. The patch mupt utend a minimum of aht in,nes 
boyomJ Ute repair area In all directions.: The continuitY of repelrec' Jlmpling 
locations thall be confirmed via NOT m~thodro dAs:crtbQd abnv51. 

I 

7 

YC021_WILLIAMSBURG_DODGE_7101 - 257



MAY-02. 00 10:57 FROM:ACF/LANDSAVER 
JAN-B2-'8~ MON 17:11 10: 

8042718044 
TEL NJ: 

T0:804 7459571 PAGE:11/19 
1:!004 Pll 

6.4.3 Sample Geometr; 
' i 

Thl minimum nmple geometry :;ltilll J iUi fwlho~wt~; 

Sample wldth ~all . be determined as the wid1h of the field &&am plu& ~>ix 
lu~lul.; Ull INU\ ··"·· of me •eem. 

Sample longth ehall be thirtY aix lnche . 
I 

See Appendix V for a diagram of the rFQuired sample. 

8.4.4 Dlapoaition of Sonlptu I 
The ••unple do.:cribod obovo ch:lll be clue into two equal segmtnu:. One h~alf 
of the sample shall be submlned for labpratorv (or fieldl testing. The other half 
ahall be submined to tho owner for alch1ve totorage. 

6.4.& Semplt Preparation tor T eating 

I 

6.4.8 

6.4.5.1 Conditioning 

Conditlcl'lin; of the •amplea prior to ttltlng Ia lmper1llve. Field 
seams produced uiing chemical fusion ageni mur;t ba allowed 
10 cute untll the requl~ed atran;th value~ c•n be ochlo~ed. 
Aoooloratod vurlnp o;~n I' bo ;~ooomplivhod by conditioning tho 
tampiQt in • eot\\leetion oven, at 1 r;B'F fDr sixteen hours. Aft.;r 
condttiooing, the .-ampl•s can b• r•movect from ttl• ov•n OJnd 
allowed to equilibra'e at room tempereture for four hour•. 

I 
If accelerated curing isl nat an option, tho aamoles mua• be 
allow&d to core ;It room temporeture, whick m•v talc.• ••veral 
days. \ 
ThA umJ1IU snail be cpnaiderad , .. dy for ta&tlng wh•n ttut 
chem~cal fusion agent ~dor 1• no longer d"ecuble. 

I 
e.4.6.2 Cutting of TtUit Specimens 

I 

Sp~clm~n ~imttnainn• 4hllll h11 nn~ inr.h in width 11nd sh.-11 
(lxtend a dla"Canc:e of fo~r lnchea on both aide• of field 111m. 
Samplea must be out lrJ a manner whluh ullmlnate• nlcka or 
taan; lr1 th~ 5peclm•n ~hich could cause premature failurA 
(rtfer to ASTM P882 fot fuflher Information). Specimen• murr 
b., t.:;,.., $0 ~he\ \hfJ f" dlmenalon of lh. ·~oc;ln•o It 
perpendicular to the len th of the aaamed aample. 

A total ot tun apooimo • oholl be cut from the Hmple. Five 
epec;im""' will be u1ed to perfarm band•d ••am IUength 
t•cting with the remaining five •pacim•n• 10 be ~•ld fot p11l 
vdho~lon toc;tin~. f)c~ll~ of 1hc to5t pJoo•dwr .... ,., oullln•d 
below. i 

I 

Tnting Procedures I 

Specimen; 5ho:~ll bo to:otcd In o'dcr to ~ctcrmlnc bondod 10em ~nrenutn ond 
peel adhesion. The tasting shall proceed as described by ASTM 0882 and 
ASTM 0413 as modifiid by the National Sanitation Foundadon Stand•'d 
Number 6-1-1881 . 

I 
1 An oven dttaiDn•d apeclflcally far this purpoae IIi •trongl~ recommended 

0 
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8.4. 7 Remedial Ac~on - Destructive Test 1 Failure 

One of .lhe following procsdurec ih~ll apply whenevur il umple fails a 
dntruct•v• tOJt: : 

1 . The fltld 5&am &hall be reconstructed between two lest loc:etionJ 
shown to ha\11 tcceptobl@ rn~l,tl; unv ICic•tod on oilher .1~ of ,.,.. 
failed 5ampl•. 

z.. Th• ililtn 1hcdl Lies tr.c*d outw"rd to Intermediate polnu (a meximum 
at 1 0 fe•t from the failed aamPit in tic::h direction) ;nd sampled for 
additional testing. If lht aample~ are found to proV'tdt accoptablt tMt 
rotul'"' lh• llialllll , ••• cunatructeld betw••n th••• two ••mp,•loottlo"•· 
If an Intermediate aamole foil5, 11ne proceu Ia repeotod to •••blllh the 
Jone In whlc:h lhc seam is to be ~eeonatructed. All reconltructed •••m• 
6hall b1 bounded by two looatl ne~ fram wt-Wch eample5 pa.-sine other 
destructive tests have bein til en. 

I 

Reconstruction of fiold &ean"l' ehall b": accomt)llshod bv either removing tl'\e~ 
suape~t 5eam, repositioning panel& lnd!rt·•ecuning, or bv lnllllling e eap strip 
to cover the seam under reconstructionj Cap llripping lhlll t)atnd • minimum 
of six inohet beyond th• rwc:onsttucte~ '•am in all direetlo"•· 

' 

8.4.1 Verlflcutloo of Repair' 

Any Repair f'tCIUtr•n9 a ~atcl\ or cap ·~rip snail tJu ldentlfl~d u•• ll•• ••-llulll 
drawing. ~ac:h repa1r &hall undatgo n~n-tfA~;fruetl\1• teatlno •• deaoribtd in 
&tction 6.3 above. Repair' which paas ~he NOT tohatl b• t•kan 11 an Indication 
of proper repair. Failell NOT'$ will re&\.11~ In rtconnruutiun •ul.l , •• ,._.ling of the 
tepair erea until 111 paning result ic nbtflnad. 
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SPECIFIC PVC FLEXIBLE MEMBRANE LINE.R INFORMATlON 

PVC membrane liners are the most widely used of all polynn~riG m&mbran~G for waste impoundmen\'9. 
They show good chemical 19s~tilncc to many inorganic chomic3ls; howe~o~er, the inclusion r.f r.Artain 
organic chemicals mAy limit their appliCability (consult Watersaver Company, Inc. for specific applications). 
Special "Oil Resi&tant" {PVC·OR) grades of PVC are also available that possess a high resistance to oil 
and/or organic chemicals and hydrocarbOn attack. 

PVC linor materials aN prod~ced in roll form In v:uious widths anr.f thlnkn~~coP.~. Most liners am used as 
unsupported sheeting. but fabric reinforcement can be incorporated. PVC compounds contain 26% to 
35% of one or more plasticizers to make the sheeting flexible and rubberlike. They also contain 1% to 5% 
of a chemical stabilizer and various amount of other additives. Tr1e PVC compound should not contain 
any wat&r soluble lngredlentt:i. Thwrt~ i~ a wi.:.l~ ~;hoictt of pla5ticizers that can be u~ed in PVC ::.hccti"9· 
depending upon the opplicOltion ~n~ &ervice con~itions under which the PVC compound wUI hA used. 
Plasticizer selection i~ M extn:~moly impor1ant aspect of a PVC liner material, since the loss uf plasticizer 
will result In a change in physical properties. There are three basic mechanisms for plasticizer loss; 
volatilization, extraction and microbiologic attack. The use of the proper ptasticilerG and an effeot1ve 
biOCide can Y111U&IIy eliminate mtcrootologlcal attacK and mlnimiL~ vue~Lilily c.n.;.~ t~Ktractlon. The PVC 
polymer, per se, is not affceted t>y Uleso fwctorG. 

The principal reason for loss of plasticizer is by volatilization due to t11e heal of the sun rather than 
solubility in the waste 11uid. Carbon blacl< prevents ultraviolet anack, out Cloes cause tt1e absorption of 
solar energy, raising thtt lttm~r~:~turt~ tu lit t~:~v"l mat. could increase the volatilii:ation of the piGstici~cr. A ~oil 
or other suitable cover material m~...~st be u&ed to prl)lec1 the PVC from heat, ultraviolet and weAthering. 
r:nVfwlng a Uner also r&SLJits In increased protection from unu~ual weather condition&, mechanical damage 
and vandalism. 

P~liclz«l PVC sheeting h~ excellent Tenrsile, Elongation Puncturo and Abrasion Resistance properties. 
It is readily named by chemcaJ welding, hot weoee and dielectric weldino mAthods. 

Watersaver Company supplies PVC, which utilizes only first quality rean, pnmary plastlcimrs, stabilizers. 
biocides and otner additiVes. vvatersaver Company oners a wlde variety of custom r~uric.;uLtn.l PVC ~-~ ltfU!I. 

USES OF PVC LINERS 
PVC liners can be used In many different applications. including: 

oolld wacta landfillc 
-4andfUJ .-.ap,; 
-water treatment ponds 
-sewage lagoons 
-sand flter beds 
~vapcnransplratlon flelels 
-;off ccuree ponds 
-<leeoratlve lakac 
-fish hatcheries 
-mining heap leach pads 

-tailinga impoundmGnts 
-imgation reservoirs 
-reserve pit liner& 
-fly ash disposal cells 
-1mgat100 canals 
41lui:-;ture banier6 
· loochotc collection ponds 
-fire water ponds 
-stormwater ctetentJon ponds 
-solar evaporation ponds 
-indUS11ial waste ponds & impoundments 

Tho abovo Information lc fumehed io aid tlie Design Engineer In selecting PVC for u&e a& a 
OAomambrane. Watersaver Company, Inc .. as a material suopller: does no1 assume responsibility for 
errors in selection, design. engineenng, quantities, dimensions or installation. 

t-or addrUol'lal 1nformtttion, contact Watersaver Company, Inc. 

WATERSAVER CO, INC. • Plant/General Offioe • 6870 E. 51th Avenue • eommerce City, CO 80022 
RO. 8oX 11466 • Denwr, CO 80218 • (303) 288-1818 • Fax (303J Z87-3130 

••• .. -•••u,. a•~•• ••-•'' •••••• ~·~~~••.,.... ... ,. ... "••····~----·- ·--··• -- ----·~--- ··· 
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• MRY-02 ~0. 10: 59 FROM: RCF /LRNDSRlJER 
8042718044 T0:804 7459571 

Landsaver Environmental t 
Geosynthetic installation Professionals 

PVC CEOHEKBRANE SPECIFICATION CUlD£ 
ZNCINEERlHC SPtCIFlCATION 

P"roee•t..x Test Method SEecified Values 
, Thickneu mils ASTM D-1593 10 20 30 40 
(Nominal _:!57.) 

Specific Gravity ASnt D-792 1~20 1,.20 1.20 1.20 
(minimum) 

Minimum Tensile Prop. A.Sl'M D-882 
(each direction) 

l. Breaking Factor Method A or B 2J 46 69 92 
(lbs/in vidth) (l inch wide) (2300) (2300) (2300) (2300) 
(PSI) 

2. Ilongation at Method A or B 
lh"eak 1 

( 7.) 
325 325 325 350 

3. Modulus (force) Method A or B 10 20 30 36 
at 1007. Elongation ( 1000) (1000) (1000) (900) 
(lb/in vidth) 
(PSI) 

Tear Resistance ASTM D-1004 3 6 8 10 
(lbs, rninimum) Die c 

Low Temperatu•e,°C ASTM D·1790 -23 -26 ·29 ·29 
(oF) (-10) (-15) (-20) ( ·20) 

Di~ensional Stability AS'l'M D-1204 s 5 5 5 
(each direction, % l00°C (2l2°F) I 

change maximum) 15 min. 

Water Ext~action ASTM D-3083 ~0.25 -0.25 -0.25 -0.35 
('7. loss maximum) (as ·:: •. ·'ified 

in Annex A} 

Volatile Loss ASTM D-1203 1.5 0.9 ·o. 1 0.5 
(i. loss D\axirnum) Method A 

Resistance to Soil ASl'M D-3083 
Bu~ial (1. change (as 1nodified 
~aximum in original in Annex A) 
value) 
l. Breaking-Facto~ 5 5 5 5 
2. Elongation at Break 20 20 20 20 
J. Modulus at 1007. Elongation 20 20 20 20 

Hydrostatic Resistance ASTM D-751 37 60 82 82 
(lbs/sq in. minimum) Method A 

50 60 

1.20 1.20 

HS 138 
(2300) (2300) 

400 450 

45 54 
(900) (900) 

l2 14 

-29 -29 
{-20) (20) 

5 5 

-0.35 -0.35 

o.s 0.5 

5 5 
20 20 
20 20 

110 150 
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Williamsburg Dodge BMP/SWM Facility Maintenance Plan 

Inspection and maintenance of the facility will consist of the following measures: 

1. The inspection for sediment buildup will be performed by visual inspection and a 
physical determination of sediment depth within the forebay area, If the depth of the 
sediment reaches the depth of 1.5 feet above the bottom of the forebay (Eiev. 80.5), 
removal is required using a rubber wheeled backhoe. At the same time or at least once a 
year, clean the main detention basin bottom, riser and outlet pipe of accumulated 
sediments. Dispose of sediment removed from the BMP facility at an acceptable 
disposal site. 

2. Perform maintenance mowing of dam and basin slopes at least twice a year. Trees 
and shrubs should not be permitted to grow on any part of the graded dam embankment. 

3. Perform soil sampling on stabilized pond soil areas at least every 4 years. Soil 
sampling and testing should be performed by a qualified independent soil testing 
laboratory, such as Virginia Tech. Apply fertilizer in accordance with test 
recommendations. 

4. In stabilized pond areas, if vegetation covers less than 40% of soil surfaces, lime 
fertilize and seed in accordance with recommendations for new seedlings. If vegetation 
covers more than 40% but less than 70% of soil surfaces, lime, fertilize and over seed in 
accordance with current seeding recommendations. 

5. Perform quarterly inspections of the forebay, riser section and emergency spillway for 
the observance of collected debris. Immediately remove any debris to prevent the 
obstruction of water, the movement of trash and litter downstream, and to maintain the 
integrity of the structure and provide an attractive appearance. 

6. Perform yearly structural inspections of the facility for damage. Structural inspection 
shall be performed on the concrete riser, anti-vortex device, trash rack, orifice, outlet 
barrel and pond embankment. If damage is evident, further investigation by a 
professional engineer may be required to assess the integrity of the structure. 

7. Perform quarterly inspections of the graded side slopes of the detention facility for 
signs of animal/rodent borrows or slope erosion. Immediately perform necessary repairs, 
refilling or reseeding. 

8. Perform yearly observations of perimeter offsite areas that surround the detention 
facility to ensure changes in adjacent land use, topography or access do not affect 
maintenance, access or safety features provided for the facility. 

9. Record Keeping. The landowner or designated representative shall keep reasonable, 
accurate written records of inspections performed on the facility. Records shall 
document routine maintenance and/or repairs performed. Copies shall be provided to 
the County upon request. 

10. The facility shall not be modified in any way without prior approval by the County. 
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PLAT SHOlfiNG A PROPOSED SWJI./BJLP EASEMENT 

ACROSS 1'HE PROPERTY OF JOHN E. DODSON, IN 1'HE 

POJfHATAN DISTRICT, JAMES CITY COUNTY, VIRGINIA 

UNE TABLE 
NUI!IBCR DIRECTION DISTANCE 

L1 s 37"00'16. w 33.74' 
L2 N 83"38'or w 50.00' 
L3 s t s-oo·oo· £ 60.00' 

CURVE TABLE 
I NUMB£1?1 RADIUS t ARC LENGTH I 

ct229t.83' 20.03' 

T.M. 2320100050 
£VE1.YN H. ANDERSON 
7145 RICHIIOND ROAD 

P.B. 49 PG. 18 
W.B. !S2 1'6. 19 

ZONED: A1 

T.U. 2340100022 
DAVID W. WARE 

6991 RICHMOND ROAD 
D.B. 715 PG. 97 

ZONED: A1 

T.IJ. 2320100050 
EVaYN H. ANDERSON 
7145 RICHIIOND RCW> 

P.& 49 PG. 88 
W.B. 52 PG. 19 

ZONED: A1 

T.U. 2410100008-4 
JOliN £ OODSON 

7101 RJCHiiiOND ROAD 
P .B. 87 PG. 68 

ZONED: B-1 

NOTE: THIS PROPERTY IS LOCATED IN 
ZONE ...L. AS SHOWN ON FflAA 
COI.IIJUNITY PANEL NO. 510201 0020 B 

T.M. 2410100010 
C4eJ, LLC. 

7059 RICHAIOND ROAD 
D.B. 130 PG. 14 

ZONED: 81 

56.79' 

RICHARD T. MINTER 
Certlfk:ote No. 

1<t06 

Dote: 06/13/2000 
Scale: 1'=100' 
J.N. 9902-29 

I 
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