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f,COPY
COUNTY OF JAMES CIry, VIRGINIA

INSPECTIONIIV{AINTENANCE OF DRAINAGE SYSTEM

r*
THIS DECLARATION, made this /0 ' '' day of ,zA-dd ,

between
all successors in

and

Street Address:

interest, ("COVENANTOR(S),') owner(s) of the following property:

/44 ,lE*rte.., LLttF
Legal Description:
Project Name:
Document No. d 9 ao 23 3 ? a, Deed Book Page No. - ;
Instrument No. and the Countv of James Citv. Vireinia ("COLJNTY.")

WITNESSETH:

We, the COVENANTOR(S), with full authority to execute deeds, mortgages, other
covenants, and all rights, titles and interests in the property described above, do hereby covenant
with the COUNTY as follows:

1. The COVENANTOR(S) shall provide maintenance forthe drainage system including
any runoffcontrol facilities, conveyance sy,stems and associated sasements, hereinafter referred to
as the "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM
is and remains in proper working condition in accordance with approved design standards, and with
the law and applicable executive regulations. The SYSTEM shall not include any elements located
within any Virginia Departrnent of Transportation rights-of-way.

2. Ifnecessary, the COVENANTOR(S) shall levy regular or special assessments against
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

3. The COVENANTOR(S) shall provide and maintain perpetual access from public
right-of-ways to the SYSTEM for the COUNTY, its agent and its contractor.

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right
of entry to the SYSTEM for the purpose of inspecting, monitoring, operating, installing,
constructing, reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to
maintain tho SYSTEM in accordance with the approved design standards and with the law and
applicable executive regulations, the COLINTY may perform all necessary repair or maintenance
work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the
SYSTEM for the cost of the work and any applicable penalties.

J"*Tv^'na^J- # oSAo tl I I P- paee I

Kpu-t-&z-& rw 
^"Ts 

t, &oos-

Revised 0l/05



6.TheCOVENAJ{TORIS]shallindemnifiandsavethecoUNTYn''*'ff;lxl'H
and all claims for damages to persons or propertY,arising from the installation' c

rui*tnte, repair, opetution or use of the SYSTEM'

COVENANTOR(s) shall promptlv n-olifv !!:- COLTNTY when the

COVENANTOR(S) legally transfers uny-oi,ft. COVfNANTORIS)' responsibilities for the

SYSTEM. The covENANTOR(S)',shall tuppiy rrtt cotJNTY with a copyof any document of

transfer, executed by both parties'

S.Thecovenantscontainedhereinshallrunwiththe]tgTdshallbindthe
.''ENANTOR(S) and the CovENANTOR(SI'heirs, executors, administrators', successors and

assignees, and shall ffi ;il o,],*;uj J;;&; owners of propertv served bv the SYSTEM'

g.ThisCOVENANTshallberecordedintheCountyLandRecords.

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION

OF COVENANTS as of the date first above written'

Print Name/Title

covENANTOR(S)

rrr-t==tt* " r ,Gr-"'-f'J

covENANTOR(S)

ATTEST:

ATTEST:

Print Name/Title

Page2 Revised 01/05



COMMONWEALTH OF VIRGINIA

My Commission expires:

(State)

t

inficotixrY oF J-/i-il;4a
I hereby certify that on this 2oxlday of rI+r3. .zAof, .before the subscribed, a

Vp,.*blic for the ao*,-:n1:alth of Virginia, personally appeare d //n , .$f*n '
**t-tlz and did acknowledge the aforegoing instrument to be their Act. Lu

IN WITNESS WHEREOF,I have hereunto set my hand and official sealthis ^ frL day of
,2005

This Declaration ofCovenants prepared by:

Eucwr f f( *'zalr#E
(Title)

..1{3, M,-t < /.^ . ,*utrE 2
(Address)

Approved as to form:

(Print Name)

drainagel.pre
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James City County Environmental Division
Stormwater Management/BMP Record Drawing and

Construction Certification Review Tracking Form

I3lnols,o,i..rfu.Je, 2/1rg t.-;.-+
3?- r3*- o

Project Name:
County Plan No.:
Stormwater Management Facility:
BMPPhase#: tr I nII
n ,Information Package Received,
o Completeness Check:

f Record Drawing
L Construction Certification

trilI
Date/By: 5lzl.le-.,e

! Standard E&SC Note on Approved Plan Requiring RD/CC or Coqnty coqqent in plan review

I' Yes u No Location:ltn2o Shcc* ftf
X Assign County BMP ID €ode #: Code: ?4'9t?

Preliminary Inpuvlog into Division's "As-Built Tracking Log"
Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etcJ
Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
Active Project File Review (correspondence, H&H, design computations, etc.).
Initial As-Built File setup (File label, folder, copy planldetails/design information, etc.).
Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
Pre-Inspection Drawing Review of Approved Plan

l$try'ot 
to Field InsPection)'

Final Inspection (FI) Performed Date:
Record Drawing (RD) Review Date:
Construction Certification (CC) Review Datel
Actions:

!r
{
!
tr
x
x
6
F*I.

n BMP Maintenance Plan Location:
o Other:

Ng comments.
Comments. Letter Forwarded. Date:
Record Drawing (RD)
Construction Certification (CC)
Construction-Related (CR)

o Site Issues (SI)
o Other :

oz Second Submission:
d Reinspection (if necessary): NA
/ Acceptable for SWM Purposes (RD/CClCR/Other). Ok to proceed with bond release.
/ Complete "surety Request Form".
n Check/Clean active file of any remaining material and finish "As-Built" file.
{ aad to County BMP Inventory/Inspection schedule (Phase I, II or III).
n Copy Final Inspection Report into County BMP Inspection Program flle'
o, Obtain Digital Photographs of BMP and save into Coun$ BMP Inventory.
y' Request mylar/reproducible from As-Bullt plan preparer.

{ Complete "As-built Tracking Log".
/ tast check of BMP Access Database (County BMP Inventory).

-erdrftlt*t+J€C Hyd rology & Hyd ra u I ic database (optiona | ).
E--lrdddt?Fto Municipal BMP list (if a County-owned facility)

€-arfffEl4PtrPRIDE BM P ratings database.

Inspectorl

X RD/CC Standard Forms (Required for all BMP9 afler Fe! 1s 20010nly)
X Insp/MalntAgreement # / Date: tatool(rr. rlr(b'{

E,clo
!r
tr
tr

s

Chief Engineer:

Flnal Sian-Off

*** See separate

oate: I q't ?:07



DATE:

TO:

FROM:

SUBJECT:

TAXMAP:

ATTACHED:

TRANSMITTAL

August 22,2008

Records Management
Fire
Envirmunental
JCSA ( 3 copies)

Brian Elmore, Development Management Assistant

vt tuosott neAoL
Case No: SP-0048-2008 Windsor Hall SPAmend

3830100034A

For your records.

Dlf lif iOlJ
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TIMMONS GROUP
YOUR VISaON ACtltFV€D THROUCH OUiS'

May 2I,2007

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

RECEIVED

l\|AY 2 3 2OOB

ENVIRONMENTAL
DlvlsloN

RE: Windsor Hall BMP Certification

Dear Mr. Thomas:

Please find enclosed the following materials regarding the above-referenced BMP:

one copy of the Windsor Hall BMP record drawings, and one copy of the completed
Stormwater Management/BMP Facilities Record Drawing and Construction
Certification Standard Forms and Instructions.

The design for the above-referenced BMP was completed by AES Consulting
Engineers. As a result, the only design drawings available to us for the BMP

Certification package were half-size hard copies of the design drawings, and a digital
copy of the design BMP grading contours. Digital copies for the remainder of the
design drawings were not available.

The attached record drawings were completed using both half-size hard copies of the
design drawings, and the digital drawing of the design BMP grading contours. The
intent was to submit record drawings that meet the format for James City County
BMP Record Drawings as closely as possible. However, upon your review of the
attached drawings, I would be happy to accommodate any changes in the record
drawings that you might require.

Upon approval of the record drawings, one set of reproducible drawings will also be

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

Respectfu I ly su bmitted,
Timmons Group

WlK%"q
Janet L. Rogel, E.I.T.
ProJect Engineer
JLR:JT
Encl:





James CIty County, Vhghis
fav.lronpcntat l!ffion

$to'mwater ll[enagement / BMP Faciltfiss

CIR*idcnial
OCmdcasill
OInffil
AhUic
OOltcr

Ohsiaogs
OOfficc
Otrndulrnt
ARoa&ay

Rcord Ilrawing and Constrnction Certifbatron Foms

(_!oy; tn awrfutic ttilh thc rqahrznerl* ofthc Ctnsap*e Day hs*ffin @r,frrrt rq qW
23, S&n z:hlqil, BMP's &dl be Cafipd ana an*rna in s@rdine *ilt tb;ard aM
tsnts W?t yWlorDdgnannConmvdnoffurmtwaAurynatt .. .

@a oM sMt ur*d Ptq ea ryowt fruts siatinqy ryfte m a * qintm aftu,
inotd sndprot to"td'wc ofsuuy, n ;re*Ngst iWi ty i rqw4$Wbd I,,'
$ng@ or @afl lad $lncyor nwt be wyilbdJior Ahe tuvtiqc iWautu th FoW, . :'t1t*tug'sny 

Acst Mgaqstwt W (DW) IodM6" In oM, iu niQ W,t'ru'qry..
' fle aory6v6o, ofa bponffitg Wrcu am *w*nnc$ s.Wot a rq .M:by I :' - 

:

..Wwionol E tglils On As tnryaca ilrc strsW furfng rE crla$ttdo* m@y *iw su
y'n wwg qr.o$ tpe &MP's Wod hy fltc Cotmy. )
'Fcdqi I - S[tcldonm.tlon:

PrrojcctNee
StueUc/SIrdPN@c:
Projirtkcetflm.'
BildP'I.ocmio:
CryfiyPlmNo.:

nro;lctfpe: Tax,tv{qlkccll{o.:
.BMP ID Co& (iffnouta):
ZoingDiddct:' LudUsc:
SibArca(dcaccs):

. N€amst \lbibb r .'dq;{t to $IilM/BMP Frcihty:

NcarcstVcrticEl Ghrmd Comol ( ifinml ):
OJ@tusticGrmdGffiol OUSCIS trTc4cary Oeftnmry Ct.O&cr
SatimNtlmbcrcNamc:
Datm m Rc&rronoc Hsvatio:
ComolDc*ciption
Contml l-ocatim ft@ Sftjcet facilit":
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PrcCmtuotiiolrfdoctiryEcldforOooctrocdonofslvlfltsMpFadlity: Oye OXo llni&nm.Apg'u.CostrHionfuDatgforsmdAMpfioitittr: ' . '.-
Fad$y Modtc€d blr Cormy nqEsffitr! erdngffis
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QmrctPwm

Dccign Prro:fcssimat: ( hfop: Prvifgssiortol Wr@ ar @g l^ad Swyoyor rcponffie &r t v d&F Upryaiot of plo* otd spguaAns for the Sumwao l@awt I ErfP ldey. )
fiml.tatrc:
lftilingAddrets:

Tfro:
.'Planl,hm;:

. Firm'c@iid{o.
PlaoDoo:'
fulb.'s bSntMBMP'Facility: _l_

Fa*.
Tttki:

.BMPCmercton NoE frte Vo* qrwW anwty twponsbtefor moi €* fu-it M "

Mgng@rat/ BMPf?dW)

l{mc:
ItdailingAd&css:_

Bnsims
Fu:

ncasoq:
Site Forcmm/lSupcrviem

Sacialty SrrMacms A Prupee (fcB[v|p f.ongrnrcdm et]

rS;
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Sdcdm 4 - hrlbdond Csfficrtfonr:
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@oi 6 W Mwugar@tt / &L{P Nw @ w.wt )

Nanc:
Tidc:

lligutre:
Dab:

.I li!,Sy ocrdfy to flrp'bcst of gy lmowl@c
j @ bclid&at efu $cod &ilring fciresffi trc ectiral,
militho of 6c Snrsrmm ffnrgpocnt / BMp .

frrflity. Thself,ity*pcqsbctiafmwi&&e i
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@,
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-&N\- 
tS;

ise*e

ViryinbR4i*rcd
PmfcsimslSagfuccr

Pt*"4t-5t

g€
'n\-:!'^* 

-o*$ bffL*$*"j.ot*nr ofo-"
obc*

( Scal )

Ynr8inia Rcgi{fficd Prc&ssioat E'ginacr
orGcrtificdLudSunigm

hge 3pf 16



Sscdon,S - F+pr$ rhrrrhg pd Fonrtuucdon cerllfisfroa f,sdrcmona,end'rrtruc{ou

0 PrraCmtrgionfr&ctiqg - Proviidce e ofporeify to rcr'fuF SS|M / BMp fioflfry
naieaoo aod opcraim plme od adfroco qr qrostiooc rWding cmg*m du.
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' dmwiag md/co@srlctim ccrtifcetim.
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Survryor fc lhc &ainage rysb of &e pmject dtg -y Bcrt lfangeod Pnaiecs. :
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.fte ry[orrcd dccignphn, specffi,catons and sumvra'ErrmrrgGrnEmtplmanddandcdaooGpbd
. cortrloctiufacticc.edshallarbmitawrituiccetificatimnid/cdrawisg&othcibittiffil:

Divirionae roquircd. Soil aadrytim.tcetrcporb, cmsstc &strrportc, inrylct'rmryoet,
lo$ ryd o6cr rcquftGd cffiustim mabrial or istrlhtioi iiomOm uf te rcqlirpd ty tD
FnvirmculalDivisioto $fiffidialc the cqtifcation, ifspccifcrl-lyrcqcdbd. Thc n'Elnccr
ghall harc thc irtrcity d raponsnnity o mdrc inirior."riogc" o fur ritrr*A elq i, 

' ' 
. 

.'

ooordinatim with fu restgncd CoWy itspoctc, b oailcr to,coryensab fcurc& qwn4l
Wdtitiooscnmncrcddrytingcoetuctimorc,has&oserdaterlobc&rodc,ds,gqdtfik,
'reogFryhy, dr. as long as chnrgog do ffi adr'asely affe€tee imeglity offtc €etcfrc{3). lfirjc
ctr!8.s to ftc ryovod dcdgn pim'c skucnrc nutbc rsnicnrcd aod grwad by eo diginl
dcegn proftseioal ud the Jucs Clty Cormy nrvmnnconl Division

I

RmodDrawingand CoosfuotimCeetifications arcreqpirc lrri&i4lhlrty(30) dryr oftbc
corylaimof$horrrraarManagansnt/Bllp&sitrytcnga,rcdm *rnnfoilnist:bcrwicwld
odacccprd by IamFB Clly Couty ht'irmcntal Divisim pric o tinnt inryocdon, acecd@
adbmd/rustyrelqasa

rhd Pupoce Frdttfes - corylcooa of cmstuction ale inphdg an ineim shgs.for
Somnntrrltfinaguncnt/BMP mcilities which cervc dualprrpmc as tryurcyscOUerittn*rs
fuiqg.consttttctim md as pccrnpcnt stoonryaErn'nqgpumt / Bil[P ftcilfrflcc fdloniog
coffiucdo& me devclopnortand subilizatim cc nssaothlly corykte. Fd&cso frd
ptttposo @itic$' c@structi@ ccrtifutim is r.ogirGd mce the tcryorcy sorfucne.b.iin phsc
of omgtsustioo ir corylcr. Fimt rucord &awiqg and coutuctim oertificstb of rdrlitiml
pcmaod o@F@cffi is rcquired once permnart ecility c@stt$tim il om@.

fu*ht hasndon Cdfr"e-tfu roquircd fc thooe &al pproe cdek'md.typc fr@
that rc gcncrally tco (10) ftct or grcaffi fu daln bcight (*) $ aay not be orycred, modHod c
bcgin fucdm as a pcroaocnt Sq|M / BMp stucfire for a pcrio4 gcocrsnt' dngfu frm irir (O
!o cighFco (18) mds or mmc from iscumc of a land Dlsbrt@c pcmit ftr co*mctim.

d

Fqc,lof 16



0

In&dn.or finrl ncod dnrring d omcrudim ocrtifcatims ue aotrr@oil ftrtoporcy
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leed to Etowpositivo driinagc. Ccrtifcetim strtcmcnb ss rho*a in Sectbn4 oftra Rrcod
Drryilg ed Cmsarctim Certifcatim Folrm, or dnllarfon*s Mi d proeccioml
eigpfircs 8d scat$ wie da&s oatuffiB that of tlc rtcord'dlrryi4g atrarc in &c rsviaim c ff.

. bbd(,arcdsoroquircdmallassociabdrocc,AOrawiryptaoc,irbosrrrcerrq&@los.

$ntmis*on nogtwc" Initial and subccqucdsuffi forrcvicw &ll ssbtofa
miniqn of w (1) bhc/black lihc sct for rooqd drswitrgs od onc copy offu eo*nctkb

^ ccrtifcdim dooncutB wilb appmprie trm+rnittrl. Irrdcro€dain cirstfficolr itis
mdcostood ftst fte rowd dnWing.md constrcdm ocr.tificdion eubmiceimc nc,r Ue pcrft@d.
b5r ditrcoont proftssional firrrrr. Thcrcfd€i rcccrd &owing dnissim may boia advre of
dongtmctim ccrtification or vioc vcrl& Upon ryoual ild prior b.$ilcaco of!d/up*y; en"t
arbmisim &all inchde one (t) iceioancm sst of thc record drawing$'w (t) tilncftld hc.
sd ofrhp rcood drn ings nna onc tt) copy of ftc' onsrucdo csmexioe *o fs cmd
and/c fitrc AcorponUon iob lho Comty BMP dmbasc aod CIS E/stcc, it ie rygo$od &rt&€
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter
23, Section 23-10(4), BMP's shallbe designed and constructed in accordance with the manual enfitled
James City County Gui.delines for Design and Construction of Stormwater Management BMP's.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an "as-built" plnn prepared by a registered Professional
Engineer or Certifted Land. Sumeyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certiftcation is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP's accepted by the County.)

Section I - Site Information:

Project Name:
Structure/BMP Name:

Project Location;
BMP Location:
County Plan No.:

Windsormeade Wav
SWM / BMP#2
between Monticello Marketolace and Windsormeade Marketplace
27C0 feet north of Monticello Avenue. on risht side of Windsormeade Way

Project Type:

nother

Nearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control (if known):

X fCC Geodetic Ground Control E USCS

Windsor Hall (At Windsormeade) (located to the northeast of BMP
frZ,

fl Temporary I Arbitrary E other

fl Residential

fl Commercial

f] Institutional
Epuutic

n Business

!omce
f] Industrial
XRoadway

(38-4) (01-oo-ooo1)Tax MaplParcel No.:
BMP ID Code (if known):
Zoning District:
Land Use:

Site Area (sf or acres):

MU (Mixed Use)
Roadway
19.85 acres. moreor less

Brief Description of Stormwater Management/BMP Facility: dry pond constructed through excavation

Station Number or Name: JZL

Datum or Reference Elevation: 65.61

Control Description: JCC Geodetic Control Monumnet

Control Location from Subject Facility: 4,500 feet, more or less. southwest from site
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Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: X Yes n No n Unknown

il"T:;,;ff ',#"H;::x,"*"1""::::"Y#f"^1:ff 'lix"?
Name of Site Work Contractor Who Constructed Facilitv: C. A. Barrs
Name of Professional Firm Who Routinely Monitored Construction: AES ConsutlingElgqqersl $Ql4{-4!lq!ic,LLC
Date of Completion for SWM/BMP Facility: May 2005
Date of Record Drawing/Construction Certification Submittal: December 2008

(Note: Record Drawing and Construction Certiftcations are required within thirty (30) days of the
completion of Stormwater Management andlor BMP facility construction. Record Drawings and
Construction Certiftcations must be reviewed and approved by the James City County Environmental
Division prior to ftnal inspection, acceptance and bond or sure$t release.)

Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)

Name: C. C. Casey. Ltd. Co.
Mailing Address: 721 Richmond Road
Williamsburg, Vireinia 23 I 85

Business Phone: 7 57 -258-5042
Contact Person: Robert Casev

Design Professional: (Note: Professional Engineer or Certified Innd. Surtteyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES Consultinq Ensineers
Mailing Address: 5248 Olde Towne Road, Suite I
Williamsburg, Vireinia 23 I 88

Fax:
Title:

BusinessPhone: 757-253-0040
Fax: 757-220-8994
Responsible Plan Preparer: V. Marc Bennett, P.E.
Title: Senior Proiect Manaser
Plan Name: Windsormeade Wav
Firm's Proiect No. 8818-04
Plan Date: May,2002
SheetNo.'sApplicabletosWM/BMPFacility: l0 IBMP#2 | 17 | |

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater
Management / BMP facility.)

Name: C.A. Barrs
Mailing Address: P.O. Box 1489
Yorktown, Y irnnia 23692
BusinessPhone: 757-898-7282
Fax: 757-898-1282
Contact Person: Erik Turkovich
Site Foreman/Supervisor: Scott St. Clair
Specialty Subcontractors & Purpose (for BMP Construction Only):
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Section 4 - Professional Certifications:

Certifying Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes referred to as qn As-Built plan, for the
drainage systemfor the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawins and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawine Certification

Firm Name: AES Consutling Engineers
Mailing Address: 5248 Olde Towne Road, Suite I
Williamsburg, Virginia 23 188

Business Phone: 757-253-OO4O

Fax: 757-220-8994

Name: Van Marc
Title: Senior

Signature:
Date: r22

I hereby certify to the best of my knowledge
and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions ofthe approved design plan, specifications
and stormwater management plan, except as specifically
noted.

Virginia Registered Professional Engineer
Or Certified Land Survevor

Construction Certification

Firm Name: ECS, Mid-Atlantic, LLC
Mailing Address: 108 Ingram Road, Unit 1

Williamsburg, Virginia 23188
Business Phone: 7 57 -229-6677
Fax: 757-229-9978

Name:
Title:

Signat
Date:

I hereby certify to the best of my knowledge
and belief that this Stormwater Management / BMP
facility was monitored and constructed in
accordance with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically
noted.

Virginia Registered
Professional Ensineer

2008

. --\_v 
)

M-rcrrarr, r. celX j.
; Ltc. No. o3o6s4 F

e tls/,t S;L€o* "-t+lfffJonn""l9

(Seal)
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for checklist is as follows: xX Acceptable N/A Not Applitable Inc Incomplete)

I. Methods and Presentation: (Requiredfor all Stormwater Management / BMP facilities.)

XX l. All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and./or
boxed beside design values.

XX 2. Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage.

XX 3. All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer
(Approved County Plan Number and BMP ID Code can be included if known).

XX 4. All plans sheet revision blocks modifred to indicate date and record drawing status.

XX 5. All plan sheets have certification statements and certifying professional's signature and seal.

III. Minimum Standards: (Requiredfor all Stonnwater Management / BMP facilities, as applicable.)

XX l. All requirements of Section I (Methods and Presentation) apply to this section.

XX 2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

N/A 3. Profile or elevations along top or berm of the facility. At a minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

N/A 4. Top widths, berm widths and embankment side slopes.

XX 5. Show length, width and depth offacility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may
be necessary by the professional to ensure approved design conhgurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

N/A 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at
least 100 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

N/A 7 . Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

XX 8. Elevation of the principal spillway crest or outlet crest of the structure.
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XX 9. Primary control structure (riser) diameter or dimensions, height, type of material and base size.

Indicate provisions for access that are present such as steps, ladders, etc.

XX 10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

XX 1 1. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate iflockable hatch is
present or not.

Inc 12. Type, location, size and number ofanti-seep collars or documentation ofother methods utilized for
seepage control. May need to obtain this information during construction.

N/A 13. Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

XX 14. Elevation ofthe principal spillway barrel (outlet pipe) inlet and outlet invert.

XX 15. Outlet banel diameter, length, slope, type and thickness class of material and type of flared end

sections, headwall or endwall.

XX 16. Outfall protection dimension, type and depth ofrock and ifunderlain filter fabric is present.

N/A 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

XX 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

N/A 19. Fencing location and type, ifapplicable to facility.

XX 20. BMP vicinity properly cleaned of stockpiles and construction debris.

XX 21. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A 22. Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facilitv.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable NlA Not Applicable I4Incomplete)

UI. Group A * Wet Ponds (lncludes A-l Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.)

N/A A1. All requirements of Section II, Minimum Standards, apply to Group A facilities.

N/A A2. Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
construction.

N/A A3. Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep.

N/A A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least

1 2 ft. wide, have a maximum slope of 1 5 percent and are adequately stabilized to withstand heavy
equipment or vehicle use.

N/A A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment

monitoring purposes.

N/A A6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical

soil additives based on requirements of the approved plan.

N/A A7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal
shoreline with a maximum depth of l2 inches below the normal pool elevation, if applicable, per

the approved design plans. (Note: Safety benches may be waived if pond side slopes are no
steeper than 4H:1V).

N/A A8. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the

principal spillway structure.

N/A A,9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.

N/A A10. Low flow orifice has a non-clogging mechanism.

N/A A1 1. A pond drain pipe with valve was provided.

N/A Al2. Pond side slopes are not steeper than 3H:lV, unless approved plan allowed for steeper slope.

N/A A13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

ry. Group B - Wetlands: (lncludes B-l Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond
Wetland System and B-4 Pocket Wetland).

N/A Bl. Same requirements as Group A Wet Ponds.

N/A B2. Minimum 2:l length to width flow path provided across the facility.

N/A 83. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep).

N/A B4. Wetland type landscaping provided in accordance with approved plan. Includes correct
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland plants
include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps.

N/A 85, Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and 15 ft. setback to structures).

N/A 86. No more than one-half (Yz) of the wetland surface area is planted.

N/A 97 . Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

N/A B8. Planting zones staked or flagged in field and locations subsequently established by appropriate
field surveying methods for record drawing presentation.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable N/A Not Applicable lglncomplete)

V. Group C - Infiltration Practices (lncludes C-l Infiltation Trench; C-2 Infiltration Trench;
C-3 Infiltration Basin; and C-4 Infiltration Basin)

N/A Cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.

N/A C2. Facility is not located on fill slopes or on natural ground in excess ofsix (6) percent.

N/A C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment

devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass

channels, plunge pools or other acceptable measures.

N/A C4. Three (3) or more of the following pretreatment devices provided to protect long term integrity of
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use of
washed bank run gravel aggregate.

N/A C5. Sides of infiltration practice lined with filter fabric.

N/A C6. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

N/A C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

N/A C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

N/A C9. Minimum twenty-five (25) foot separation down gradient from any structure.

N/A C10. Stormwater outfalls provided for overflow associated with larger design storms.

N/A Cl 1. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A C12. Facility does not currently cause any apparent surface or subsurface waterproblems to downgrade
properties.

N/A C13. Observation well provided.

N/A C14. Adequate, direct access provided to the facility for future maintenance, operation and inspection.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

VI. Group D - Filtering Systems Includes D-I Bioretention Cells; D-2 Surface Sand Filters; D-3
Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic
Filters; and D-6 Pocket Sand Filters)

N/A D1. All requirements of Section II, Minimum Standards, apply to Group D facilities.

N/A D2. Sediment pretreatment devices provided.

N/A D3. For D-l BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided.

N/A D4. For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided
was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials
were provided; woody vegetation is absent from inflow locations; and trees are located around
facility perimeter.

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

N/A D6. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silVsediment was properly removed.

N/A D7. Filtering system is offline from storm drainage conveyance system.

N/A D8. Overflow outlet has adequate erosion protection.

N/A D9. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality
volume to the filtering structure.

N/A D10. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer
beneath the facility.

N/A Dl l. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one
hundred (100) foot separation horizontally from any known water supply well. Minimum one
hundred (100) foot separation upslope and twenty-five (25) foot separation downslope from any
building.

N/A Dlz. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

N/A D 13. No visual signs of erosion or channel degradation immediately downstream of facility.

N/A D14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

VII. Group E - Onen Channel Svstems (lncludes E-I Wet Swales (Check Dams);E-2 Dry
Swales; and E-3 Biofilters)

N/A El. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable.

N/A E,2. Open channel system has constructed longitudinal slope of less than four (4) percent.

N/A E3. No visual signs oferosion in the open channel system's soil and/or vegetative cover.

N/A E4. Open channel side slopes are no steeper than 2H:1V at any location. Prefened channel sideslope
is 3H:lV or flatter.

N/A E5. No visual signs ofponding are present at any location in the open channel system, except at rock
check dam locations for E-1 systems (Wet Swales).

N/A E6. For E-2 BMPs (Dry Swales), an underdrain system was provided.

N/A E7. Treated timber or rock check dams provided as pretreatment devices for the open channel system.

N/A E8. Gravel diaphrahm provided in areas where lateral sheet flow from impervious surgaces are directly
connected to the open channel system.

N/A E9. Grass cover/stabilization in the open channel system appears adaptable to the specifrc soils and
hydric conditions for the site and along the channel system.

N/A El0. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly
mowed.

N/A El l. Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

N/A Elz. No visible signs of accumulated silt/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.

N/A El3. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location.

N/A El4. For E-3 BMPs (Biofilters), sideslopes are 3H:1V maximum at any location.

N/A El5. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent
at any location.

N/A E16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the
constructed roadway length.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable NlA Not Applicable Inc Incomplete)

VI[. Group F - Extended Dry Detention (Includes F-] TimberWalls; and F-2 Dry Extended Detention
with Forebay)

XX Fl. All requirements of Section II, Minimum Standards, apply to Group F facilities.

XX F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

N/A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

N/A F4. Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in
depth.

XX F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging

XX F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint construction

N/A F7 . Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

XX F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if intemal
orifice control was utilized and a small, cage type extemal trash rack.

N/A F9. Timbers properly reinforced or concrete footing provided ifsoil conditions were prohibitive.

N/A Fl0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

N/A Fl l. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.

XX Flz. Stilling basin or standard outlet protection provided at principal spillway outlet.

XX Fl 3. Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

N/A Fl4. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

XX F15. No visual signs of erosion or channel degradation immediately downstream of facility.

XX Fl6. No visible signs of accumulated silVsediment were present in the facility following construction or
altemately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.

Page 13 of16



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable N/A Not Applicable Inc Incomplete)

IX. Group G - Open Spaces (lncludes All Open Space Types G-I; G-2; and G-3)

N/A Gl. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable.

N/A G2. Constructed impervious .ueas appear to conform with locations indicated on the approved plan
and appear less than sixty (60) percent impervious in accordance with the requirements of the
James City County Chesapeake Bay Preservation Ordinance.

N/A G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are

protected by other enforceable instruments that ensures perpetual protection.

N/A G4. Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open
space will be managed and field identified (marked).

N/A G5. Adequate protection measures were implemented during construction to protect the defined
dedicated open space areas.

N/A G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or
graded).
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for checklist is as follows: xx Acceptable N/A Not Applicable Iglncomplete)

X. Storm Drainaee Svstems (Associated with BMp's Onlv)

(lncludes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. Thesefacilities are external to the treatmentfunction of, but are directly associatedwith
drainage to and./or from a constructed SWM/BMP facitity. The intent of this porrton of the certification is
to accurately identi{y the type and quantity of ffiow or outflow points associated with the facility for future
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the
nearest access structure upslope or downslope from the normal plrysical limits of the facility or 800 feet of
storm drainage conveyance system length, whichever is less.)

NIA SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).

SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

XX SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

XIL Other Svstems (Includes any non-typical, specialty, manufactured or innovative stormwater
management/BMP practices or systems generally accepted for use as or in
conjunction with other acceptable stormwater management / BMP practices.
Requires evidence ofprior satisfactory industry use and prior Environmental
Division approval, waiver or exception.)

XX

XX

N/A Ol.

N/A 02.

All requirements of Section II, Minimum Standards, apply to this section.

Certification criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

X[I. References (The James City County Record Drawing and Construction Certifi.cation Forms and
Checklists for Stormwater Management / BMP facilities were developed using the

followin g s ource s and reference s. )

D Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond
Checklist.

tr James City County, Virginia, Guidelines for Design and Construction of Stormwater Management
BMP's (October 1999.)

tr James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and
Erosion and Sediment Control and Stormwater Management Design Plan Checklists.

n James City County Stormwater Policy Framework, Final Report of the James City County BMP
Policy Project, October 1998, The Center for Watershed Protection.

D Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin.

tr Prince William County, Virginia, Stormwater Management Fact Sheet.

n Stafford County, Virginia As-Built Plan Checklist.

f1 Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

fl USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

fl Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation &
Recreation, 1997.

n Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of
Conservation and Recreation, Division of Soil and Water Conservation.

fl Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation.

File: Shared\SWMPros\BMP\CertiflRDCC.wod
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James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review
Tracking Form

Project Name:
County Plan No,:
Stormwater Management Facility:
BMPPhase#: tr I UII
,( Information Package Received,
a Completeness Check:

f Record Drawrng

f;ul!rcr, t l"slr-o"

X Construction Certification
X RD/cc Standard Forms
n, Insp/Maint Agreement # / Date:
X eMi ytaintenince Plan Location:
o Other:

Date/By:
Date/By:
(Required

F
\
Fx
x
tr

h{
x
x
A
J-

tr

)6
\
t3
tr
tr
D

o

t
v
tr
D

C

Stan{ard E&SC Note on Approved Plan Requiring l
A Yes o No Location:

Pre-Inspection Drawing Review of Approved Planl
Final Inspection (FI) Performed Date: I

plan review

Assign County BMP ID Code #:
Preliminary Input/Log into Division's "As-Built Tracking Log"
Add Location to GIS Map, Obtain basic site information (GPIN, Owner, Address, etc.)
Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc,)
Active Project File Review (correspondence, H&H, design computations, etc.).
Initial As-Built File setup (File label, folder, copy plan/details/design information, etc,),
Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).

i:;ilffltletter Forwarded, Date: '{f tlo f
Record Drawing (RD)
Construction Certification (CC)
Construction-Related (CR)
Site Issues (SI)

o Other:
o Second Submission:

Reinspection (if necessary) :

Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release.
Complete "Surety Request Form".
Check/Clean active file of any remaining material and finish "As-Built" file,
Add to County BMP Inventory/Inspection schedule (Phase I, U or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and save into County BMP Inventory.
Request mylar/reproducible from As-Built plan preparer.
Complete "As-built Tracking Log".
Last check of BMP Access Database (County BMP Inventory).
Add BMP to JCC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facility)
Add BMP to PRIDE BMP ratinos database,

Chief Engineer:

Record Drawing (RD) Review Date:
Construction Certification (CC) Review Date:
Actions:

o
lr
tr
E

Ylr

\

BMPs after Feb 1"' 2001Only)

x*x See seoarate checklist, if needed,
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TRANSMITTAL

April9,2008

JCSA
Environmental
Fire
County Engineer

Kate Sipes, Senior Planner
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DATE:

TO:

FROM:

SUBJECT: SP-0048-2008, Windsor Hall Site plan Amendment

ITEMS ATTACHED:

ACTION: Please review and return comments by April 23, 2t)08. Please note: this
is an amendment to SP-0134-2005.

Please upload any comments issued for this application to CaseTrak.
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WindsorMeade - Windsor Hall
CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTTON

FoR BMP / SWM t (Upper)
8818-6

12/1912003

POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site)

A. Post-Development Drainage Area to Poinl of Concem = 27.4 Actes

B. Post-development Land Use, Soil Classificalion and Calculation of Composite Curve Number

Area of Curve#for
Land Use Land Use Adirlsted

SoilTvoe SoilHvdroloqicGrouo Post-DeveloomentLandUse (inAcres) (CN) (CN)

1) 8-B
2) 8-B
3) 10-C
4' 10-C
5) 14-B Emporia Fine Sandy Loam
6) 14-B Empoda Fine Sandy Loam
7) 15.D Emporia Complex
8) 15-D Emporia Cornplex

Total Adjusled CN =
Composite CN =

c
c

Landscap€d Open Space 2.8
Commercial 0.9

Landscaped Open Space 4.1

Commercial 7.7
Landscaped Op€n Space o.2

Commercial 0.0
Landscapedopenspace 4.6

Commercial 7.1

27.4

74 2U
94 85
74 306
94 721
74 15
s4 o #INCR€A5E l{.}

U H9 t)iE ov, Ll,5?8

2,s37 (o',o Acn'gi)
d5

conn.
3F

C. Pcst-Development Time of Concentration Calculations

1) Overland Flow (maximum 300 f( Segmenl C-D
Surtace description (table 3-1) erass, Dense

2) Shallow concentrated flow Seoment B-C
Surface description, paved or unpaved Grass (unpaved)

Manning's roughness coefticient., n (table +1)
Length of ovedand flou L
z-year 2+hour raktall, P2
Average slope of o/edand Jlow , s
Travel lime, Tt = (0.007 x (n x LyS.8) / (P2lS.5 x s^O.4)

Length of shallow concenlrated flow L
Average slope of shallow concentrated flow, s
Average velocity, v (figure +1)
Travel lime, Tt = U(3600 x v)

o.24
15O Feel
3.5 inches

0.01 0 feet per foot
O.42 hours

3@ Feet
0.270 feet per foot

2.6 teel per second
0.03 hours

3.0 feet per second
0.19 hours

0.9 hours
or 38 minutes

3.6 inches
0.01 feet perfool
0.30 hours

unpaveo
30O Feel

0.27 feet per fool
2.6 feet per second

0.03 hours

2050 Feet
3 feet per second

0.19 hours

0.52 hours
or 31 minules

3) Channel or Pipe Flow Segment A-B
Lenglh ol channel flow, L 2050 Feer
Average velocity in ctlannel / pipes, v
Travel lime, Tl = U(3600 x v)

Total Time of Concerilration =

2s-yeat 24-tro,w tainfall, P25
Average slope of over'land flow , s
Travel time, Tl = (0.0071n-L)'o.8y(P2'o'5-s^o'4)

2) Shallow concenlrated tlow (maximum 300 feet)
Surtace description, paved or unpaved
Length ot shallow concenlrated flow, L
Average slope of shallow concentraled flow, s
Average velocity, v
Traveltime, Tl = U(3600-v)

3) Channel or Pipe Flow
Lenglh of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = U(3600.v)

Total Time of Concentration =

Page 2
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WindsorMeade - Windsor Hall
CALCULATTON FOR SCS HYDROGRAPH GENERATION AND CHANNEL PFOTECNON

FOR BMP/SWM 1 (Upper)
8818-6

1?,19t20o3

n. POST.DEVELOPMENT CO'IDITIONS TO POINT OF GONCEFN (for total slte)

A bt-Develognent Drainage Area to Point d Concem = 27.4 Acres

B. Post-devel@ment Larxl Use, Soil Classitication and Caleiation of Composite Curv€ Number

Area of Culve#tor
Landuso Landus€ Adiusted

Soil Tvoe Sdl Hvdrohoic Group Post-Develoomeni Land Use fin Acresl {CM (CN)

1) &B C LarxCscapedopenspacE 2,8 74 2U
2, 8-B C Commercial 0.9 94 85
3) lGC C Lan6caped Open Space 4.1 74 306
4') 1GC C Commercial 7.7 94 721

5) 14-B Empoda Fine Sandy Loam C Landscaped Open Spac€ o.2 74 15
6) 1+B E npoda Fin€ Sardy toam C Commercial 0.o 94 0

4 15-D Empdia Complex C Lan6caped Open Space 4.7 74 346
8) 15-D Emporia Cornplex C Commercbl 7.O 94 660

Totaf AditrstedcN = 27.4 Affi
Cornposite CN = 85

C, Post-Dareloprnent Time of Concentral'Dn Calqialiotts

1 ) Ovefland Ftw (maximum 300 ft S€g|r€nt C-D
Surtac€ d€sciiilion (tabb S1) Grass, Dense
MarnirEfs rowtu|€ss coefficient , n (table &1) O.24

15O FeelLength d overlandflorir, L
. z-War 24-l!o,'r rsfitan, P2 a5 inches

Averageslope oforerlandflow, s 0.010 f€€t petfoot
Travel time' Tt = (0.007 x (n x L)^0.8) / (P2^0'5 x sp'4) 0'42 hdj|s

2) Shallowconceritraledtlow SeqmemB€
Surfac€ d€sc.lption, paved or urpaved Grass (utpaved)
LerEthcfstslourconcentratedffow, L 300 Feet
Averag€ slope ol shallo!f, concenlrated flour, s 0.270 teet per toot
Averagevdodty, v (tigure +1) 2.6 t€e(persecord
Travel lime, Tt = U(3600 x v) 0.@ trcrJrs

3l ChannelorPbe Fldil SeqmerilA-B
Lenglhotchannelffoq L 2050 Feet
Ave|age velocity in cfiarrlel / pipes, v 3.0 teet per s€cord
Travel time, Tt = U(3600 x v) O.19 hours

ToialTimedConcerilration= o.et hours
or 38 miril.t€s

3,6 inches2*year 2+ffrr( rEltnfalt, P25
Averags slop€ ot o\rerland tlor. , s 0.01 i6et per fo€il
Travet lime, Tt = (o.oo7-(n'L) 0.8y(P2 o.5*s^o.4) o'3o hours

Surface descriplion, paved or unpaved mpaved
Lengthotstallowcorrcenirat€dflorr, L 300 Feet
Average slope of shallor/ conc€ntrated flo\/v, s 0.27 f€et per foo{
Average velocity, v 2.6 fEef per sscond
Traveltime, Tt = U(3600!) 0.09 nours

3) Ghannel or Pipe Flow
Lenglhofchannelflow, L 2050 Feet
Average velocity of charnel flow, v 3 feet per second
Travel time, Tl = U(3600'v) 0.19 hours

Total Time of Concentration = 0.52 hours
or 31 mifi.tes

Page 2
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t,t,,ifrt./;ffr ;*t-r1.;.-t*- -; t, / 5 L [r-1 dfflfftilf 3 Vt.,t l-t/>trl drnt ndrY'f'rl .' ' I I

TABLE T , ,f
WORKSHEET FOR BMP POINT SYSTEM ,697 ,,f, I 

L

WindsorMeade Overall i).b'#l+l"
AES Project = 8818 - 5&6 ,, "ffi '

,t44. ' 
r

ToTAL AREA = 105.93 ACRE(s) L1."' ^o
,t,*]U lt? 'n6.1/

^i4' ,r? / l"
STRUCTURAL BMP POINT ALLOCATION a, L:,fr'"

. r "!)fi"

Dralnaqq;Area: (BMP Drainage Area/Total Area) \ ----.Hall BMP t (22fl,, 10 " X / o.z?t ,Zgg'l = '(z.zt ) Z.s9

Fraction of Site Served by \ Weighted
BMP BMP .t'' BMP Points BMP \BMP Points

viiaBNTPT- 

-fim-a 

T x T =----Tv'V|]2BMP-- jojot 1ffx T=Tv,
En',iranceBMP- 2lo,'Tx ffi=T"/
offiiid tfii-n'- 4.ntffix T= o.oa v/

X=
TorAL\/Ercil-ITEDSTRffi sn2

,3f
B. NATURAL OPEN SPACE CREDIT

Open Space Area Fraction of Site
(Open Space Area/Total Area)

29.95 r 28.27

15.17 r 14.32

q5tu

C. TOTAL WEIGHTED POINTS

TOTAL OPEN SPACE POINTS: 4.98

Natural Open Points for Natural Open
Space Credit Space

(Fraction of Site * Natural Open Space Credit %)

(0.1 Per 1%) =
(0.15 Per 1%) =

2.83
2.15

s$f.? q!? 6hu 10.00 ti,llforh
StructuralBMP Points

+ 4.98
Natural Open Space Points TOTAL

** Note: Assumes a 15% impervious cover on existing offsite to BMP compared to a 60% impervious cover
site to BMP. Credit was taken at a 80% reduction.

RECE fl t, [B ?, eeob

4e!:i,qt * 1t{f
t\\ rb 

I,,( fl' il,t, 
rb

fl 
^ 
r\Lt

0

N

i{

lAti

rh
{i , 

^t

td,l
JC

r{\nl

Lcn

AES JCC BMP Point System Worksheetl.xls.xls

h$



!l ilH#

nFFONrffiLAl/
iict._

I\tl\fEoRMnAI,E
(/tlAdbj

VILLA ENTMNCE & SEWER CONSTRUCTION PLAN
IERKELEY DFNrcT JAMEA Cfi COUNW VIRGINA

fi'S
ootglnnEilrES

&.1cH.Tilrho.4Elf l
ThrCnl|f tn

OElS4tOtuoF)ttooa



WindsorMeade Overall
CALCULATION FOR SCS HYDROGRAPH GENERATION

FOR HALL BMP 1

8818-s
't 2t 1 2t2OO3 (REV 1 0/1 9/2005)

POST-DEVELOPMENT CONDITIONS TO POTNT OF CONCERN (for totat site)

A. Post-Development Drainage Area to Point of Concem =

B. Postdevelopment Land Use, Soil Classification and Calculation of Composile Curve Number

Soil Tvpe

1) &B
2) &B
3) 10-C
4) 10-C
5) 14-B
6) 1+B
7) 1tD,E Emporia Complex
8) 1$D,E Emporia Complex

Landscaped Open Space
PavemenURoof

Lands€ped Open Space
PavemenVRoof

Landscaped Open Space
PavemenVRoof

Landscaped Open Space
PavemenURoof

0.93 74 69
2.78 98 272
3.97 74 294
7.37 98 722
1.40 74 104
0.30 98 29
3.74 74 277
6.94 98 680

( Vz.4 \i 2,447

\,/8e
I nl

rL Hv
AVlI

/1'l. I

IlV Grass, Dense
o.24
150 Feet
3.6 inches

0.030 feet per foot
0.26 hours

27.4 Acres

paved
150 Feet

0.27 feet per foot
2.6 feet per second

0.02 hours

1250 Feet
3.5 feet per second

0.10 hours

0.38 hours
or 23 minutes

Area of Curve# for
Land Use Land Use Adiusted

Soil Hvdroloqic Grouo Post-DeveloDment Land Use (in Acres) (CN) (CN)

Total Adjusted CN =
ComDosite CN =

C. Post-Development Time of Concentration Calculations

1) Ovedand Flow (maximum 300feet)
Surface description (table &1)
Manning's roughness coefiicient., n (table 3-1)
Length of ovedand flow, .
25-yea( 2+hou. rcinfall, P25
Average slope of overland flow , s
Travel time, Tt = (0.007 x (n x L)^0.8) / (P2^0.5 x s^0.4)

2) Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentraled flow, s
Average velocity, v
Travel time, Tt = U(3600nv)

3) Channel orPipe Flow
Lenglh of channel flow, L
Average velocity of channel fow, v
Travel time, Tt = U(3600'v)

Tolal Time of Conenlralion =

,dJ2 .-- t

l9^jo:unt
vv'/ |

6N
((/ !].,'

Page'l



It. PROPOSED ESTIMATED POND(S) VOLUME ABOVE LOWER STAGE or NORMAL POOL BY ELEVATION

Elevation

48.0

50.0

52.O

54.0

55.0 ii

56.0

58.0

60.0

62.O

64.0

Depth Area
(sq. ft.)

9445

12135

14790

17575

.17878

20605

28430

35310

42330

49635

lncremental Volume Inc. Volume Sum Sum

(cu. fl.) (cu. vd.) Volume Volume
(cu. fi.) (cu. vd.)

2.O

2.O

2.O

1-o

1.0

2.O

2.O

2.O

2.O

0

2154O

26925

, -,=fSid

't9090

49035

63740

77640

91965

799 215AO 799

997 48505 1796

1199 80870 2995

a5!t,;' ea+4r ,,:,*jrib t aat P l
707 99960 3702

1816 '148995 5518

236'1 212735 7879

2A76 290375 '10755

3406 382340 't4'161

.'O
5?

Ni
I

Page2



aa

IV. DETERMINING REQUIRED WATER QUALTTY VOLUME

Percent lmpervious of the BMp Watershed, posfDevelopment

Drainage Area of the BMp Watersheo

lmpeMous Acres of BMp Watersheo

Calculation tor Water euality Volume, Wev

WQv = (2.0 inches )*( 1 fi / 12 inches) . (43560 sq. Ft per acre) .

1/2We, =

1/2WQ" =

Elevation of l/2 WQv (above WSE)=

Elevation of release inlet for 1/2 water qualily volume =

Average head, in feet, on release inlet =

Average release rate calculation

600/0

27.43 acres Cfotal SiteArea BMp 1)

16.46 acres ,/lq, /7 { {t P L ,

WQ, = (2.0 inches per impervious acre) "( impeMous acres of BMp watershed)
WQv = (2'0 inches )'( 1 n i 12 inches) " (43560 sq. Ft per acre) t (impervious acres of BMp watershed)

16.46 = 119485 cu. Ft

59743 cu. Ft Required Volume for permanent pool
98445 cu. Ft Design Volume for permanent pool

59743 cu. Ft Volume to be Released in 2+Hours

58.25 fl Elevation of 59,743 cu.n. over WSE

55.0 fl

1.6 fi

59,743.0 cubicfeet = 0.7 cfs
(24hoursx60minut 

"ffi
Calculation of size of release inlet for 112 Water euality Volume

Diameter of Retease Intet = 2 - ( e / ((64.32' (h I Z)) ^ (1 tZ) " 0.6 - 3. j 4))) ^ (1/2)
where, Q equals Aveaage Release Rate, in cfs

h equals Average Head, in feet

Diameter of Release lnlet = 6 inches -/0.50 feet, or

Page 3



AES Projet No.:
Project Title:

8818-6
WINDSORMEADE HALL BMP 1

Channel Protection CONSULTING EIIGINEERS

Ghannel Protection Volume

Post Dev lopment Watershed Data

Area = 27.40 Acres
Runoff Curve No. = 89

Time of Concentration = 0.380 hr.
ReturnPeriod=1Yr.

0.0428sq.mi.

Runoff Depth = 2.8 in.

Initial Abstraction (From TR55 Equation 2-2)
Ia = (200/CN)-2

la = 0.247

Unit Peak Discharge (From TR55 Equation for Exhibit 4)
log (Qu) = C0+C1 log (Tc)+C2(log(Tc))'

Qu = 606.44 csm/in

Ratio of Peak Outflow Discharge to Peak Inflow Discarge
(From Maryland Stormwater Design Manual Figure D.11.2)

Qo/Qi = 0.029

Ratio of Volume of Storage to Volume of Runoff (From TR55 Figure 6.1)
VsN r = C0 + C 1 ( Qo/Qi) + C 2 ( Qo/Qi),+ C 3 (Qo/Qi) "

VsA/r = 0.642

Vs = 2.522 Ac-Ft
Vs = 109851 cu.ft.

Average Release Rate

Table F-2

Coefficients for the eouations used fo qenerate fiqure 61

Rainfall Dist. c0 c1 c2 c3

t, tA 0.66 1.76 1.96 -0.73

lt, ill 0.682 1.43 1.64 -0.804

Qi = 44.66 cfs
Qo/Qi = 0.03

Qo = 1.29 cfs

101261200510:24 AM
Hall BMP_1YR 24HR.amend.xls

Form11
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Hydrograph PIot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 11

TO HALL BMP 1 (UPPER)

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lyrs
= 27.40 ac
= 0.0 o/o

= USER
= 2.80 in
= 24 hrs

Tuesday, Oct 25 2005, 5:21 PM

Peak discharge = 47.49 cfs
Timeinterval = 3 min
Curve number = 89
Hydrauliclength = 0ft
Time of conc. (Tc) = 23 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 166,802 cuft

TO HALL BMP { (UPPER)

Hyd. No. 11 - 1 Yr Q (cfs)

50.00

40.00

30.00

20.00

10.00

0.00
25

Time (hrs)



Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 11

TO HALL BMP 1 (UPPER)

Hydrograph type = SCS Runoff
Storm frequency = 2yrs
Drainage area = 27.40 ac
Basin Slope = 0.0 %
Tc method = USER
Total PreciP. = 3.50 in
Storm duration = 24 hrs

Tuesday, Oct 25 2005, 5:21 PM

Peak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

64.77 cis
3 min
89
0ft
23 min
Type ll
484

Hydrograph Volume =228,587 cuft

TO HALL BMP I (UPPER)

Hyd. No. 11 -2Yr Q (cfs)

70.00

60.00

50.00

40.00

30.00

20.00

10.00

25

Time (hrs)

0.00



. Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 11

TO HALL BMP 1

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Oct 25 2005, 5:21 PM

(UPPER)

= SCS Runoff
= 10 yrs
= 27.40 ac
= 0.0 o/o

= USER
= 5.80 in
= 24 hrs

leak discharge :Time interval
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

121.93 cfs
3 min
89
0ft
23 min
Type ll
484

Hydrograph Volume = 440,450 cuft

Hyd. No.11 - 10Yr Q (cfs)

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
25

Time (hrs)

100.00

40.00

TO HALL BMP I (UPPER)

0.00

- 
Hyd No. 11



Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 11

TO HALL BMP 1 (UPPER)

Hydrograph type = SCS Runoff
Storm frequency = 100 Yrs
Drainage area = 27.40 ac
Basin Slope = 0.0 %
Tc method = USER
Total preciP. = 8.00 in
Storm duration = 24 hrs

Tuesday, Oct 25 2005, 5:21 PM

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

176.14 cfs
3 min
89
0ft
23 min
Type ll
484

TO HALL BMP 1 (UPPER)

Hyd. No. 11 - 100Yr

Hydrograph Volume = 648,455 cufl

120.00

150.00

120.00

30.00

0.00



Pond Report
Hydraflow Hydrographs by Intelisolve

Pond No. 7 - HALL BMP 1

Pond Data

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table

Tuesday, Oct 25 2005, 5:28 PM

Stage (ft)

0.00
2.OO
4.00
6.00
8.00
9.00

10.00
12.00
14.00
't6.00

Elevation (ft)

./
48.00 J
50.00
52.00
54.00
56.00
57.00
58.00
60.00
62.00
64.00 -'

9,445
12,135
't4,790
17,575
20,605
23,700
28,430
35,310
42,330
49,635

0
21,580
26,925
32,365
38,180
22,153
26,065
63,740
77,640
91,965

0
2't,580
48,505
80,870

119,050
141,203
167,268
231,008
308,648
400,613

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

Culvert / Orifice Structures

tAI IBI

= 36.00 , /
= 36.00 V
=l
= 54.70V

= 65.00 V
= 1.00

= .013

= 0.60

= nla

Weir Structures

IAI

Crest Len (ft) = 15.75 I
Crest El. (ft) = 60.50 v

Weir Coeff. = 3.33
Weir Type = Riser

Multa-Stage = Yes

1o.0ov o.oo 0.oo

62.50 ' 0.00 0.00

2.60 3.33 0.00
Broad

No No No

IDIIGIIBItcl IDI

0.00

0.00
0

0.00
0.00
0.00
.000

0.00
No

Rise (in)
Span (in)

No. Barrels
lnvert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi-Stage

6.00 J 0.00
6.00 0.00
10
55.00r, 0.00
0.00 0.00
0.00 0.00
.013 .000

0.60 0.00
Yes No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft

Stage (ft)

18.00

15.00

12.00

9.00

6.00

3.00

0.00

Note: Culveruoritice outflows have been anal}rzed under inlet and outlet conlrol.

Stage / Discharge

100.00 110.00'120.00 130.00 140.00 150.00

Stage (ft)

18.00

15.00

12.00

9.00

6.00

3.00

0.00
0.00 10.00 20.00

- 

Total Q

30.00 40.00 50.00 60.00 70.00 80.00 90.00

Discharge (cfs)



Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 12

HALL BMP 1 ROUTED

Hydrograph type = Reservoir
Stormfrequency = lyrs
lnflow hyd. No. = 11

Reservoir name = HALL BMP 1

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Oct 25 2005, 5:22PM

1.88 cfs
3 min
59.18 ft -
205,029 cuft

Siorage lndication method used. Wet pond routing start elevation = 54.80 ft. Hydrograph Volume = 162,950 cuft

Q (cfs)

50.00

40.00

30.00

20.00

10.00

HALL BMP 1 ROUTED

Hyd. No. 12-1Yr Q (cfs)

50.00

07

- 
Hyd No. 12

33 39 46 52

:mffnl Req. Stor = 205,029 cuft

40.00

30.00

20.00

10.00

0.00
65

Time (hrs)

0.00
13

- 
Hyd No. 11



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

HALL BMP 1 ROUTED

Hydrograph type = Reservoir
Stormfrequency = 2yrs
Inflow hyd. No. = 11

Reservoir name = HALL BMP 1

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Oct 25 2005, 5:22PM

2.67 cfs
3 min
60.46 ft
248,982 cuft

Storage Indication method used. Wet pond routing staft elevation = 54.80 ft. Hydrograph Volume - 224,736 cuit

a (cfs)

70.00

60.00

50.00

40.00

30.00

20.00

10.00

HALL BMP 1 ROUTED

Hyd. No. 12 -2Yr

35 42 49 56

a (cfs)

70.00

7

Hyd No. 12

60.00

50.00

40.00

30.00

20.00

10.00

0.00
70

Time (hrs)

0.00

- 
Hyd No. 11 i-fffffn Req. Stor = 248,982 cuft



Hydrograph Plot
Hydrafl ow Hydrographs by I ntelisolve

Hyd. No. 12

HALL BMP 1 ROUTED

Hydrograph type = Reservoir
Storm frequency = 10 yrs
lnflow hyd. No. = 11

Reservoir name = HALL BMP 1

Tuesday, Oct 25 2005, 5:22 PM

Peak discharge = 67.27 cfs
Time interval = 3 min .,

Max. Elevation = 61.69 ft '/
Max. Storage = 296,679 cuft

Storage Indication method used. Wet pond routing start elevation = 54.80 ft. Hydrograph Volume = 436,599 cuft

HALL BMP 1 ROUTED
Hyd. No.'12-10Yr Q (cfs)

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
50

Time (hrs)

120.00

100.00

80.00

60.00

40.00

20.00

0 5 10

- 
Hyd No. 12

15 20

- 
Hyd No. 11

4035
0.00

ilfffn Req. Stor = 296,679 cuft

45



Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 12

HALL BMP 1 ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
f nflow hyd. No. = 11

Reservoir name = HALL BMP 1

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Oct25 2005, 5:22PM

98.44 cfs
3 min
63.04 ft .",,i

356,680 cuft

Storage lndication method used. Wel pond routing start elevation = 54.80 ft Hydrograph Volume = 644,603 cuft

Q (cfs)

180.00

150.00

120.00

90.00

60.00

30.00

HALL BMP 1 ROUTED
Hyd. No. 12-10OYr Q (cfs)

180.00

150.00

120.00

90.00

60.00

30.00

0.00
50

Time (hrs)

18

Hyd No. 11

23 27 32 36 41

Tffmn Req. Stor = 356,680 cuft

0.00

- 
Hyd No.12

45



Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 13

TO WM HALL CROSSING

Hydrograph type = Combine
Stormfrequency = lyrs
Inflow hyds. = 7,8, 10, 12

Peak discharge
Time interval

Tuesday, Oct 25 2005, 5:22PM

= 21.59 cfs
=3min

Hydrograph Volume = 378,092 cuft

Q (cfs)

24.00

20.00

16.00

12.00

8.00

4.00

TO WM HALL GROSSING
Hyd. No. 13 - 1 Yr Q (cfs)

24.00

05

- 
Hyd No. 13

10 15 20

- 
Hyd No.7

.._ Hyd No. 12

25 30 35

_ Hyd No.8

40 45

- 
Hyd No.10

20.00

16.00

12.00

8.00

4.00

0.00
50

Time (hrs)

0.00



. Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 13

TO WM HALL CROSSING

Hydrograph type = Combine
Stormfrequency = 2yrs
Inflow hyds. = 7,8, 10, 12

Peak discharge
Time interval

Tuesday, Oct 25 2005, 5:22PM

35.67 cfs
3 min

Hydrograph Volume = 560,985 cuft

TO WM HALL CROSSING
Hyd. No. 13-2Yr

20.o4

10.00

Q (cfs)

40.00

30.00

20.00

10.00

0.00
05

- 
Hyd No.

15 20 25

- 
Hyd No.7

- 
Hyd No.12

30 35

- 
Hyd No.8

10

13

45 50 55

- 
Hyd No. 1o Time (hrs)

4A



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 13

TO WM HALL CROSSING

Hydrograph type = Combine
Storm frequency = 10 yrs
Inflow hyds. = 7,8, 10, 12

Peak discharge
Time interval

Tuesday, Oct 25 2005, 5:22pM

143.85 cfs
3 min

Hydrograph Volume = 1,234,398 cuft

Q (cfs)

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

TO WM HALL CROSSING
Hyd. No. 13 - 10 Yr a (cfs)

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
059

- 
Hyd No.13

14 18

- 
Hyd No.7

- 
Hyd No.12

32 36 41

- 
Hyd No. 10

45

Time (hrs)

- 
Hyd No.8



- Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Peak discharge
Time interval

Tuesday, Oct 25 2005, 5:22 pM

232.06 cfs
3 min

Hyd. No. 13

TO WM HALL CROSSING

Hydrograph type = Combine
Storm frequency = 100 yrs
Inflow hyds. = 7,8, 10, 12

Hydrograph Volume = 1,930,162 cuft

Q (cfs)

240.00

210.00

180.00

150.00

120.00

90.00

60.00

TO WM HALL CROSSING
Hyd. No. 13 - 100Yr

4

Hyd No. 13

11 14

Hyd No.7
Hyd No. 12

1B 28 32

Hyd No. 10

Q (cfs)

240.00

210.00

180.00

150.00

120.00

90.00

60.00

30.00

0.00

(hrs)

21 25

Hyd No.8

35

Time

0
0.00



Pond Report
Hydraflow Hydrographs by lntelisolve

Pond No. 4 - WM HALL GROSSING

Pond Data

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table

Tuesday, Oct 25 2005, 5:28 pM

Stage (ft)

0.00
2.00
4.00
6.00
8.00

10.00
12.00

Elevation (ft)

46.00
48.00
50.00
52.00
54.00
56.00
58.00

27,952
49,162
74,857

111,202
160,097
217,712
285,202

0
77,114

124,419
186,059
271,299
377,809
502,914

0
77,114

201,133
387,192
658,491

1,036,300
1,539,214

Gontourarea (sqft) lncr. Storage (cuft) Total storage (cuft)

Culvert / Orifice Structures

tAI IBI

Weir Structures

tAl
Crest Len (ft) = 0.00
Crest El. (ft) = 0.00
Weir Coeff. = 0.00
Weir TyPe = -Multi-Stage = No

0.00 0.00
0.00 0.00
0.00 0.00

No No

IDItcItBl
Rise (in)

Span (in)

No. Barrels
Invert El. (ft)
Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi-Stage

= 60.00

= 60.00

='l
= 46.50

= 50.00

= 3.00

= .013

= 0.60

= nla

0.00
0.00
0

0.00
0.00
0.00
.000

0.00
No

tcl
0.00

0.00

0

0.00

0.00

0.00
.000

0.00

No

tDI

0.00
0.00
0

0.00

0.00
0.00
.000

0.00
No

0.00
0.00
0.00

No

Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft

Stage (ft)

12.00

10.00

8.00

Note: Cukeruorifi€ outflows have been analfzed under inlet and ou{et control.

Stage / Discharge
Stage (ft)

't2.oo

10.00

8.00

6.00

4.00

2.00

0.00
300.00

Discharge (cfs)



Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 14

WM HALL X-ING ROUTED

Hydrograph type = Reservoir
Stormfrequency = lyrs
Inflow hyd. No. = 13
Reservoir name = WM HALL CROSSING

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Oct 25 2005, 5:23 pM

14.50 cfs
3 min
47 .74 ft
67,106 cuft

Storage lndication method used. Wet pond routing start elevation = 46.40 ft. Hydrograph Volume = 377,852 cuft

WM HALL X]NG ROUTED
Hyd. No. 14 - 1 Yr

12.00

60

Time

Q (cfs)

24.00

20.00

16.00

12.A0

8.00

4.00

0.00

(hrs)

18 24

- 
Hyd No. 13

30 36 42 48

i]TtTffll Req. Stor = 67,106 cuft

- 
Hyd No. 14

12



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 14

WM HALL X-ING ROUTED

Hydrograph type = Reservoir
Stormfrequency = 2yrs
Inflow hyd. No. = 13
Reservoir name = WM HALL CROSSING

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Oct 25 2005, 5:23 pM

25.31 cfs
3 min
48.17 ft
87,571 cuft

i

Storage lndication method used. Wet pond routing start elevation = 46.40 ft.

WM HALL X-ING ROUTED
Hyd. No. 14-2Yr

Hydrograph Volume = 560,588 cuft

Q (cfs)

40.00

30.00

20.00

10.00

Q (cfs)

40.00

30.00

20.00

10.00

0.00
60

Time (hrs)

0.00

- 
Hyd No. 14

- 
Hyd No. 13 Tffffru Req. Stor = 87,571 cuft



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 14

WM HALL X-ING ROUTED

Hydrograph type = Reservoir
Storm frequency = '10 yrs
Inflow hyd. No. = 13
Reservoir name = WM HALL CROSSING

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Oct 25 2005, 5:23 PM

96.32 cfs
3 min
50.07 ft
207,252 cuft

Storage Indication method used. Wet pond routing start elevation = 46.40 ft. Hydrograph Volume = 1,233,919 cufl

Q (cfs)

160.00

140.00

120.00

'100.00

80.00

60.00

40.00

20.00

0.00

WM HALL X-ING ROUTED
Hyd. No. 14-10Yr Q (cfs)

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
20 50

Time (hrs)

- 
Hyd No. 14

- 
Hyd No. 13 i-[fffTn Req. Stor = 207,252 cuft



' H'ydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 14

WM HALL X-ING ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
fnflow hyd. No. = 13
Reservoir name = WM HALL CROSSING

Tuesday, Oct 25 2005, 5:23 PM

Peak discharge = 159.18 cfs
Timeinterval = 3 min
Max. Elevation = 51.84 ft
Max. Storage = 371,934 cuft

Storage Indication method used. Wet pond routing start elevation = 46.40 fl. Hydrograph Volume = 1,929,675 cuft

Q (cfs)

240.00

210.00

180.00

150.00

120.00

90.00

60.00

30.00

0.00

WM HALL X.ING ROUTED
Hyd. No. 14 - 100 Yr Q (cfs)

240.00

210.00

180.00

150.00

120.00

90.00

60.00

30.00

0.00
05

- 
Hyd No. 14

14 18

- 
Hyd No. 13

45

Time (hrs)

t

w
wt
]#il
w
w
W
wtl

I
I

t

I

I

\\
BT

-\
-&

---W -\-i

if|TTTru Req. Stor = 371,934 cuft

41



,tr

,_ .r CALctlJ'naNs A( oRt6rNAtLY 3

Flydrograph summ ary Report rpFRov€D - posr Damopl{amT
Hvd.
No.

Hydrograph
ti'pe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

'l

2

3

4

5

6

7

I
I
10

11

)s
)to

17

18

19

)20

t21

)22

>23

)24

25

26

27

28

29

30

j.tz

13

14

I

I 

scs Runoff

I 

Reservoir

I 

Reach

I 

scs Runoff

I 

combine

I 

Reservoir

I 

neacn

I 

scs Runoff

I 

scs Runoff

I 

Reservoir

I 

combine

I 

Reservoir

I 

scs Runoff

I 

Reservoir

I 

combine

I 

neacn

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Combine

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

8.80

0.24

o.24

15.13

15.26

14.96

12.93

't 1.06

7.18

0.23

19.81

12.46

3.76

o.26

12.73

10.21

1 1.53

10.96

7.61

47.49

29.25

1.81

29.62

1.83

31.56

0.78

19.02

0.39

3.56

3.86

3

3

3

3

3

3

3

3

3

3

3

'l'l3l'l'l3l
I'l3l'l'l3t
I,l

'l,I
'l'l'l'l
3l

726

1't40

1't67

750

750

756

774

74'l

720

948

762

801

720

789

801

840

747

756

786

726

738

720

738

987

723

1092

723

1164

732

732

31,480

31,392

30,597

109,066

139,662

139,660

139,635

64,309

19,674

11,197

215,142

214,945

10,219

10,207

225,152

224,588

80,333

80,330

80,301

166,802

166,418

4,913

171 ,330

162,897

100,903

100,787

60,722

60,656

15,533

76,189

I

I

2

3,4

7,8, 10

11

13

12,14

15

17

18

20

2'1,22

23

25

27

28,29

5

6

o

75.24

6',t.2'l

60.79

47.65

55.38

47.07

59.1 5

55.02

54.',t1

71.80

I

68,604

6,556

12,686

63,486

5,238

6,954

163,124

87,531

7',t,707

't01,148

TOWM WAY BMPI

\ /I\4 WAY BMP 1 ROUTED

REACH 1

POST DEVAREA 1

TOWMWAY CROSSING

\AJM WAY CROSSING ROUTED

REACH 2

POST DEVAREA 2

TO WM WAY BMP 2

TA/M WAY BMP 2 ROUTED

TOWM HALL CROSSING

\^/M HALL X-ING ROUTED

TO VILLA ENTR. BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

WM VILLAX.ING ROUTED

REACH 5

TO HALL BMP 1 (UPPER)

HALL BMP 1 ROUTED

DRATNAGE TO HALL BMP 2 (LOWE

TO HALL BMP 2

HALL BMP 2 ROUTED

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEVAREA 4

TO POINT OF CONCERN 4

WM OVERALL DRAINAGE POST g$eturn Period: 1 Year Wednesday, Oct 26 2005,10:38 AM

Hydraflow Hydrographs by lntelisolve
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Hydrograph Summ ary Report

Hydrograph
description

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

2.53

17.88

1.75

1.69

8.65

5.15

17.61

14.09

21.66

75,587

67,0't9

67,0',t4

66,969

32,824

26,356

447,445

322,864

770,308

16,19,31,

24,26,35,

37, 38

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REACH 7

POST DEVAREA 5

POST DEVAREA 6

REACH 4,5,7+9

HALL BMP, VILLA BMP 1, AREAS 5

TO POINT OF CONCERN 5

WM_OVE RALL_DRAI NAG E_POST Period: 1 Year Wednesday, Oct 26 2005,10:38 AM
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Hydrograph
description

1

2

3

4

5

6

7

8

I
10

11

12

13

't4

15

16

17

18

19

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reseruoir

Reach

SCS Runoff

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Combine

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

13.00

0.30

0.30

25.08

25.25

24.80

21.72

18.25

10.57

0.36

33.61

23.35

5.40

0.45

23.77

19.40

19.92

19.29

13.64

64.77

45.85

2.59

46.57

9.20

44.45

1.57

26.49

0.45

5.83

6.19

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

J

?

3

3

3

3

J

726

1176

1200

750

750

753

771

741

720

915

759

789

720

771

789

825

747

753

780

726

735

720

735

792

723

933

723

1200

732

732

45,867

45,733

44,984

174,544

215,528

215,526

215,501

100,559

28,666

20,189

336,2s0

335,898

14,621

14,609

350,507

350,099

128,568

128,565

128,536

228,587

228,201

7,O29

235,230

226,797

141,862

141,725

84,639

84,534

24,289

108,823

1

2

3,4

5

6

I
7,8, 10

11

13

12,14

15

17

18

20

21,22

23

25

27

28,29

75.81

61.63

62.14

48.10

56.02

47.44

59.56

55.76

54.90

72.82

80,291

8,833

18,235

83,107

7,711

9,377

175,310

107,240

94,485

121,231

TO WM WAY BMPI

\^JT\4 WAY BMP 1 ROUTED

REACH 1

POST DEVAREA 1

TOWM WAY CROSSING

WM WAY CROSSING ROUTED

REACH 2

POST DEV AREA 2

TO WM WAY BMP 2

WM WAY BMP 2 ROUTED

TOWM HALL CROSSING

T^44 HALL X-ING ROUTED

TOVILLA ENTR. BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

WM VILLAX-ING ROUTED

REACH 5

TO HALL BMP 1 (UPPER)

HALL BMP 1 ROUTED

DRATNAGE TO HALL BMP 2 (LOWE

TO HALL BMP 2

HALL BMP 2 ROUTED

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEVAREA 4

TO POINT OF CONCERN 4

WM_OVE RALL_DRAI NAGE_POST g$eturn Period: 2Year Wednesday, Oct 26 2005,10:38 AM

Hydrograph Summary Report
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{r

Ffydrograph Summ ary Report

Hydrograph
description

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

SGS Runoff

Combine

Combine

Combine

4.18

28.s6

1.93

1.91

14.06

8.17

32.12

22.64

45.24

108,260

103,651

103,645

103,601

51,326

40,330

690,496

464,179

1,150,669

16, 19, 31,

24,26,35,

37, 38

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REACH 7

POST DEVAREA 5

POST DEVAREA 6

REACH 4,5,7+9

HALL BMP, VILLA BMP 1, AREAS 5

TO POINT OF CONCERN 5

WM OVERALL DRAINAGE POST g$urn Period: 2Year Wednesday, Oct 26 2005,10:38 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

- Hydrograph
description

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

't9

20

21

22

23

24

zc

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reservoir

Reach

SCS Runoff

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Combine

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

27.78

9.00

5.33

62.94

66.32

62.77

57.75

45.50

22.41

0.73

84.01

67 "07

11.02

5.88

68.06

57.75

52.59

49.37

38.47

121.93

83.31

5.30

84.69

70.95

88.04

41.28

51.56

11.53

14.45

2',t.88

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

J

3

J

J

?

2

726

747

774

750

750

759

774

741

720

897

759

783

720

729

783

813

747

753

777

726

738

720

735

750

723

738

723

744

729

741

97,867

97,707

96,985

407,737

504,721

504,719

504,694

240,417

61,165

52,688

797,798

797,364

30,275

30,263

827,627

827,300

318,630

318,626

318,598

440,450

440,059

14,555

454,614

446,1 80

285,275

285,1',t2

167,774

167,6',t2

58,071

225,682

4

2

3,4

5

6

9

7,8, 10

11

13

12, 14

15

17

18

20

21,22

23

25

27

28.29

76.52

62.69

65.82

49.36

56.69

48.40

60.68

56.78

56.32

74.22

96,047

24,374

41,927

161,650

11,593

't9,996

212,427

137,821

136,917

149,727

TO \^/I\4 WAY BMP1

WMWAY BMP:I ROUTED

REACH 1

POST DEVAREA 1

TO \A/M WAY CROSSING

WM WAY CROSSING ROUTED

REACH 2

POST DEVAREA 2

TO IA/M WAY BMP 2

\A/M WAY BMP 2 ROUTED

TO WM HALL CROSSING

WM HALLX-ING ROUTED

TO VILLA ENTR. BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

WMVILTAX-ING ROUTED

REACH 5

TO HALL BMP 1 (UPPER)

HALL BMP 1 ROUTED

DRATNAGE TO HALL BMP 2 (LOWE

TO HALL BMP 2

HALL BMP 2 ROUTED

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEVAREA4

TO POINT OF CONCERN 4

WM_OVE RALL-D RAI NAG E_POST rn Period: 10 Year Wednesday, Oct 26 2005,10:38 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph
description

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

16.58

69.31

32.07

't7.08

34.88

19.39

112.35

137.62

195.28

225,176

243,557

243,552

243,506

122,711

93,180

1,614,579

947,'t81

2,561,760

30

32

33

16,19,31,

24,26,35,

37, 38

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REACH 7

POST DEVAREA 5

POST DEVAREA 6

REACH 4,5,7+9

HALL BMP, VILLA BMP 1, AREAS 5

TO POINT OF CONCERN 5

WM_OVERALL_DRAI NAGE POST Period: 10 Year Wednesday, Oct 26 2005,10:38 AM

Hydrograph Summ ary Report
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Hydrograph Summary Report

Hydrograph
description

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reservoir

Reach

SCS Runoff

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Combine

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

1

2

3

4

5

6

7

8

I
10

11

12

13

14

15

16

17

18

19

42.29

18.19

12.89

102.33

112.33

105.57

97.80

73.94

33.99

11.01

143.38

114.21

16.46

7.16

1 15.68

102.47

87.16

82.45

64.38

176.14

97.67

7.91

99.04

92.08

129.83

80.12

75.48

38.43

23.48

60.08

726

744

771

750

750

759

774

738

720

735

756

783

720

732

780

810

747

753

774

726

741

720

738

753

723

735

723

735

729

735

150,773

150,612

149,890

660,491

810,382

8 t0,379

810,355

389,451

94,230

85,753

1,285,557

1,285,117

46,021

46,010

1,331,128

1,330,806

524,236

524,232

524,204

648,455

648,061

22,126

670,186

661,753

428,043

427,871

250,133

249,965

94,068

344,034

3

3

3

3

3

3

3

3

3

3

3

3

3

a

3

3

3

3

J

3

J

3

?

?

1

2

3,4

5

6

o

7,8, 10

11

13

12, 14

15

17

18

20

21,22

23

25

27

113,647

45,675

49,329

246,557

16,954

34,427

266,22',1

156,348

169,781

172,585

77.29

63.78

66.65

50.49

57.62

49.24

62.18

57.38

57.29

75.25

TO\^AI WAY BMP1

WMWAY BMP 1 ROUTED

REACH 1

POSTDEVAREA 1

TO WM WAY CROSSING

WM WAY CROSSING ROUTED

REACH 2

POST DEVAREA 2

TO\^/M WAY BMP 2

WM WAY BMP 2 ROUTED

TO WM HALL CROSSING

WM HALLX-ING ROUTED

TO VILLA ENTR. BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

WM VILLA X.ING ROUTED

REACH 5

TO HALL BMP 1 (UPPER)

HALL BMP 1 ROUTED

DRATNAGE TO HALL BMP 2 (LOWE

TO HALL BMP 2

HALL BMP 2 ROUTED

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEV AREA 4

TO POINT OF CONCERN 4

WM_OVERALL_DRAINAGE POST gffiurn Period: 100 Year Wednesday, Oct 26 2005,10:38 AM

Hydraflow Hydrographs by Intelisolve



10

Hydrograph Summ ary Report

Hydrograph
description

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

44.66

't11.28

93.48

40.35

56.55

30.95

203.68

232.16

360.30

343,534

391,572

391,566

391,520

198,779

148,701

2,590,059

1,437,104

4,027,164

30

32

33

16,19,31,

24,26,35,

37, 38

111,661

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REACH 7

POST DEV AREA 5

POST DEVAREA6

REACH 4,5,7+9

HAIL BMP, VILLA BMP 1, AREAS 5

TO POINT OF CONCERN 5

WM-OVERALL_DRAINAGE rn Period: 100 Year Wednesday, Oct 26 2A05,10:38 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summ ary Report
CAtcsLqllooq3 FoR RArtSgD 6t1P

h6T DWAoPH€NT
3

Hydrograph
description

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reseruoir

Reach

SCS Runoff

SCS Runoff

Reservoir

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

Reach

SCS Runoff

Reservoir

8.80

0.24

0.24

15.13

15.26

14.96

12.93

11.06

7.18

o.23

47.49

1.88

21.59

14.50

3.76

0.26

14.76

12.03

11.53

10.96

7.61

31.56

0.78

19.02

0.39

3.56

3.86

2.53

17.88

1.75

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

J

3

3

?

3

?

5

J

3

726

1140

't167

750

750

756'

774

741

720

948

726

927

762

801

720

789

801

837

747

756

786

723

1092

723

1164

732

732

750

729

813

(::--
378,092

377,852

10,219

10,207

388,059

387,540

80,333

80,330

80,301

100,903

100,787

60,722

60,656

15,533

76,1 89

75,587

67,019

67,014

31,480

31,392

30,597

109,066

139,662

139,660

139,635

64,309

19,674

11,197

166,802

"f62,950

1

2

3,4

5

6

I
___-. I t.

f ""rl,

7,8, 10, 1

13

15

14,'t6

't7

19

20

22

24

25,26

27

29

75.24

61.21

60.79

59.18

47.74

55.38

47.07

54.'t1

71.80

53.99

68,604

6,556

12,686

205,029

67,106

5,238

6,954

71,707

101,148

29,785

TO IT/[4 WAY BMP1

WMWAYBMPl ROUTED

REACH 1

POST DEVAREA 1

TO![/M WAY CROSSING

I^JM WAY CROSSING ROUTED

REACH 2

POST DEVAREA 2

TOWM WAY BMP 2

l^JM WAY BMP 2 ROUTED

TO HALL BMP 1 (UPPER)

HALLBMP 1 ROUTED

TOI/1T\4 HALL CROSSING

\AJM HALLX-ING ROUTED

TO VILLA ENTR. BMP ,I

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

T^IM VILLA X-ING ROUTED

REACH 5

TO VILLA BMP 1

VILI.A BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEVAREA 4

TO POINT OF CONCERN 4

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REV. WM_OVERALL-DRAI NAG E
./-

ftgpfi)erio{ 1 Year Wednesday, Oct 26 2005,10:39 AM

Hydraflow Hydrographs by Intelisolve
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Hydrograph Summ ary Report

Hydrograph
description

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

3

3

3

3

3

3

66,969

37,931

26,356

6't0,397

165,073

775,465

30

18,21,28,

23,32,33,

34, 35

REACH 7

POST DEVAREA 5

POST DEVAREA 6

REACH 4,5,7+9

VILI-A BMP 1, AREAS 5+6

TO POINT OF CONCERN 5

REV. WM_OVERALL_DRAI NAG E- (R8frrgpfteriod: 1 Year Wednesday, Oct 26 2005,10:39 AM

Hydraflow Hydrographs by Intelisolve
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Hydrograph Summ ary Report

Hydrograph
description

1

2

3

4

5

6

7

I
9

10

11

12

13

'14

15

16

17

18

't9

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reservoir

Reach

SCS Runoff

SCS Runoff

Reservoir

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

Reach

SCS Runoff

Reservoir

13.00

0.30

0.30

25.08

25.25

24.80

21.72

18.25

10.57

0.36

u.77

2.67

35.67

25.31

5-40

0.45

25.72

21.42

19.92

19.29

13.64

44.45

1.57

26.49

0.45

5.83

6.19

4.18

28.56

1.93

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

726

1176

1200

750

750

753

771

741

720

915

726

906

759

789

720

771

789

825

747

753

780

723

933

723

1200

732

732

747

729

849

45,867

45,733

44,984

170,544

2't5,528

215,526

215,501

100,559

28,666

20,189

228,587

224,736

560,985

560,s88

14,621

14,609

575,197

574,835

128,568

128,565

128,536

141,862

't41,725

84,639

84,534

24,289

108,823

108,260

103,651

103,645

I

2

3,4

5

6

I

1'l

7, 8, 10, 1

13

15

14,16

17

19

20

22

24

25,26

27

29

75.81

61.63

62.14

60.46

48.17

56.02

47.44

54.90

72.82

54.73

80,291

8,833

18,235

248,982

87,571

7,711

9,377

94,485

121,231

53,340

TOWM WAY BMPI

WM WAY BMP 1 ROUTED

REACH 1

POST DEVAREA 1

TO I^JI\4 WAY CROSSING

\^JM WAY CROSSING ROUTED

REACH 2

POST DEVAREA 2

TO WM WAY BMP 2

WM WAY BMP 2 ROUTED

TO HALL BMP 1 (UPPER)

HALL BMP 1 ROUTED

TOWM HALL CROSSING

\ /t\4 HALLX-ING ROUTED

TO VILI.A ENTR. BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

WM VILLAX-ING ROUTED

REACH 5

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEV AREA 4

TO POINT OF CONCERN 4

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REV. WM OVERALL DRAINAGE gpfileriod: 2Year Wednesday, Oct 26 2005,10:39 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph
description

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

103,601

58,663

40,330

9't5,231

240,7',tg

1,155,950

18,21,28,

23,32,33,

34, 35

REACH 7

POST DEVAREA 5

POST DEVAREA 6

REACH 4,5,7+9

VILLA BMP 1, AREAS 5+6

TO POINT OF CONCERN 5

REV. WM_OVERALL_DRAINAGtr_ od:2 Year Wednesday, Oct 26 2005,10:39 AM

Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve



Hydrograph
description

1

2

3

4

5

6

7

I
9

't0

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reservoir

Reach

SCS Runoff

SCS Runoff

Reservoir

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

Reach

SCS Runoff

Reservoir

27.78

9.00

5.33

62.94

66.32

62.77

57.75

45.50

22.41

0.73

121.93

67.27

143.85

96.32

11.02

5.88

97.53

81.98

52.59

49.37

38.47

88.04

41.28

51.56

1 1.53

14.45

21.88

'16.58

69.31

32.O7

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

5

3

5

3

3

726

747

774

750

750

759

774

741

720

897

726

741

741

774

720

729

771

804

747

753

777

723

738

723

744

729

741

753

726

744

97,867

97,707

96,985

407,737

504,721

504,719

504,694

240,417

61,165

52,688

440,450

436,599

1,234,398

1,233,919

30,275

30,263

1,2U,182

1,263,899

318,630

318,626

3't8,598

285,275

285,112

167,774

167,612

58,071

225,682

225,176

243,557

243,552

1

2

3,4

5

6

I

11

7,8, 10,1

13

15

'14,16

17

19

20

22

24

25,26

27

ZY

76.52

62.69

65.82

61.69

50.07

56.69

48.40

56.32

74.22

55.94

96,047

24,374

41,927

296,679

207,252

1 1,593

19,996

136,917

149,727

92,420

TOWMWAY BMP1

WM WAY BMP ,I ROUTED

REACH 1

POST DEVAREA 1

TO \^JTVI WAY CROSSING

WM WAY CROSSING ROUTED

REACH 2

POST DEVAREA 2

TOWM WAY BMP 2

WM WAY BMP 2 ROUTED

TO HALL BMP 1 (UPPER)

HALL BMP 1 ROUTED

TO \^/M HALL CROSSING

\^JIVI HALL X.ING ROUTED

TO VILLA ENTR. BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

\^JM VILLA X-ING ROUTED

REACH 5

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEV AREA 4

TO POINT OF CONCERN 4

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REV. WM OVERALL DRAINAGE : 10 Year Wednesday, Oct 26 2005,10:39 AM

Flydrog raph Summ ary Report

Hydraflow Hydrographs by Intelisolve



Hydrograph
description

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

17.O8

39.23

19.39

139.33

89.65

155.46

243,506

137,846

93,1 80

2,051,179

516,137

2,567,323

18,21,28,

23,32,33,

34, 35

REACH 7

POST DEVAREA 5

POST DEVAREA 6

REACH 4,5,7+9

VILLA BMP 1, AREAS 5+6

TO POINT OF CONCERN 5

REV. WM OVERALL DRAINAGE gpfileriod: 10 Year Wednesday, Oct 26 2005,10:39 AM

Hydrograph Summ ary Report

Hydraflow Hydrographs by Intelisolve



Hydrograph
description

1

2

3

4

5

6

7

I
I
10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

SCS Runoff

Reservoir

Reach

SCS Runoff

Combine

Reservoir

Reach

SCS Runoff

SCS Runoff

Reservoir

SCS Runoff

Reservoir

Combine

Reservoir

SCS Runoff

Reservoir

Combine

Reach

SCS Runoff

Reservoir

Reach

SCS Runoff

Reservoir

SCS Runoff

Reservoir

SCS Runoff

Combine

Reach

SCS Runoff

Reservoir

42.29

18.19

12.89

102.33

112.33

105.57

97.80

73.94

33.99

11.01

176.14

98.44

232.06

159.18

16.46

7.16

161.15

143.14

87.16

82.45

64.38

129.83

80.12

75.48

38.43

23.48

60.08

44.66

111.28

93.48

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

J

3

3

3

3

3

3

3

3

3

3

3

3

3

726

744

771

750

750

759

774

738

720

735

726

738

744

774

720

732

774

807

747

753

774

723

735

723

735

729

735

747

726

732

150,773

154,il2

149,890

660,491

810,382

810,379

810,355

389,451

94,230

85,753

648,455

644,603

1,930,162

1,929,675

46,021

46,010

1,975,684

1,975,4',t4

524,236

524,232

524,204

428,043

427,871

250,1 33

249,965

94,068

344,034

343,534

391,572

391,566

I

2

3,4

5

6

9

11

7, 8, 10,

13

15

14,16

17

19

20

22

24

25,26

27

29

77.29

63.78

66.65

63.04

51.84

57.62

49.24

57.29

75.25

56.31

113,647

45,675

49,329

356,680

371,934

16,954

34,427

169,781

172,585

111,661

TOWM WAY BMPI

WM WAY BMP 1 ROUTED

REACH 1

POST DEVAREA 1

TOWM WAY CROSSING

WMWAYCROSSING ROUTED

REACH 2

POST DEVAREA 2

TO T^JM WAY BMP 2

WMWAY BMP2 ROUTED

TO HALL BMP 1 (UPPER)

HALLBMP 1 ROUTED

TO WM HALL CROSSING

\^Jl\4 HALLX-ING ROUTED

TO VILLA ENTR, BMP 1

VILLA ENTR BMP 1 ROUTE

TO REACH 4

REACH 4

POST DEVAREA 3

VVf\4 VILLA X-ING ROUTED

REACH 5

TO VILLA BMP 1

VILLA BMP 1 ROUTED

TO VILLA BMP 2

VILLA BMP 2 ROUTED

POST DEVAREA4

TO POINT OF CONCERN 4

REACH 9

TO FC SECT 30 BMP

FC BMP ROUTED

REV. WM_OVERALL-DRAINAGE riod: 100 Year Wednesday, Oct 26 20A5,10:39 AM

Flydrog raph Summ ary Report

Hydrafl ow Hydrographs by Intelisolve



{trrFfydrograph Summ ary Report
10

Hydrograph
description

Reach

SCS Runoff

SCS Runoff

Combine

Combine

Combine

40.35

62.98

30.95

244.30

164.90

293.84

391,520

221,617

148,701

3,234,666

798,1 89

4,032,863

30

18,21,28,

23,32,33,

34, 35

REACH 7

POST DEV AREA 5

POST DEVAREA6

REACH 4,5,7+9

VILLA BMP 1, AREAS 5+6

TO POINT OF CONCERN 5

REV. WM_OVERALL-DMI NAGE : 100 Year Wednesday, Oct 26 2005,10:39 AM

Hydraflow Hydrographs by lntelisolve
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AES Project Number 8818-6
Mav 2004

Best Management Practice (BMP) Routing
For

Windsor Hall BMPs #l & 2

The Windsor Hall portion of the WindsorMeade project contains two l0-point
extended detention wet ponds (these ponds are inter-connected by a 36" pipe). The
volume and water quality aspects of the Windsor Hall BMPs are calculated jointly. Due
to software limitations the ponds were routed as two separate entities with Hall BMP #l
flowing into Hall BMP #2. At the request of JCC Environmental, the ponds were routed
using alternative software to evaluate the effects of the interconnectivity.

Modeling for pond routing was preformed using Hydraflow by Intelisovle and
Pond Pack by Haestead Methods. The Hydraflow software was used to model the overall
stormwater drainage for the entire site, however the software does not account for pond
interconnectivity. Using the Pond Pack software the ponds were tested using a more
accurate interconnectivity analysis. Tables of post development flows are provided to
show an evaluation of the two software results. Net increase/decrease in elevation
between the two software analyses is provided in parenthesis for ease of review.

Evaluation of Pond Interconnectivity (Pond Pack)

Windsor Hall BMP #1 Windsor Hatl BMP #2
I Year Elevation 59.15 (0') 55.02 (O',) ,/

2Year Elevation 59.56 (0') 55.76 (0',) r
10 Year Elevation 6r.t6 (0.48',) 56.59 (-0.19',) ./

100 Year Elevation 62.92 (0.74'\ 57.02 (-0.36') r

Pond Elevations on PIan (Hvdraflow)

Windsor Hall BMP #l Windsor Hall BMP #2
I Year Elevation 59.1 5 55.02 \l

2Year Elevation 59.56 55.76 /
10 Year Elevation 60.68 56.78 ,/

100 Year Elevation 62.r8 s7.38

Conclusion

Based upon the results, the pond interconnectivity does not substantially affect the
overall function of the BMPs. The pond interconnectivity only affects the results during
higher storm events. For the purposes of the overall stormwater evaluation the previous
Hydraflow results will be sufficient to perform the downstream evaluation at the point of
concern to verify a reduction in post development flow rates.



AES Project Number 8818-6
May 2004

Best Management Practice (BMP) Routing
For

Windsor Hall BMPs #l & 2

The Windsor Hall portion of the WindsorMeade project contains two lO-point
extended detention wet ponds (these ponds are inter-connected by a 36" pipe). The
volume and water quality aspects of the Windsor Hall BMPs are calculated jointly. Due
to software limitations the ponds were routed as two separate entities with Hall BMP #1

flowing into Hall BMP #2. At the request of JCC Environmental, the ponds were routed
using alternative software to evaluate the effects of the interconnectivity.

Modeling for pond routing was preformed using Hydraflow by Intelisovle and
Pond Pack by Haestead Methods. The Hydraflow software was used to model the overall
stormwater drainage for the entire site, however the software does not account for pond
interconnectivity. Using the Pond Pack software the ponds were tested using a more
accurate interconnectivity analysis. Tables of post development flows are provided to
show an evaluation of the two software results. Net increase/decrease in elevation
between the two software analyses is provided in parenthesis for ease of review.

Evaluation of Pond Interconnectivitv (Pond Pack)

Windsor Hall BMP #1 Windsor Hall BMP #2
I Year Elevation 59.15 (0',) ss.02 (0'\
2Year Elevation 59.56 (O',) 55.76 (}',\
10 Year Elevation 61.t6 (0.48') 56.59 (-0.19')

100 Year Elevation 62.92 (0.74',) 57 .02 (-0.36',)

Pond Elevations on Plan (Hvdraflow)

Windsor Hall BMP #1 Windsor Hall BMP #2
I Year Elevation 59.1 5 55.02
2Year Elevation 59.s6 55.76
l0 Year Elevation 60.68 56.78

100 Year Elevation 62.18 57.38

Conclusion

Based upon the results, the pond interconnectivity does not substantially affect the
overall function of the BMPs. The pond interconnectivity only affects the results during
higher storm events. For the purposes of the overall stormwater evaluation the previous
Hydraflow results will be sufficient to perform the downstream evaluation at the point of
concern to verify a reduction in post development flow rates.



TABLE 3

WORKSHEET FOR BMP POINT SYSTEM
\MndsorMeade Overall

AES Project = 8818 - 5&6
TOTAL AREA = 105.93 ACRE(s)

A. STRUCTURAL BMP POINT ALLOCATION

BMP

Hall BMP 1&2

BMP BMP Points
Drainaqe Area

24.40 '10 X

Fraction of Site Served by Weighted
BMP BMP Points

(BMP Drainage Area/Total Area)

0.230 = 2.30
T=T
T=-6_-0il

VIIIdEMPT- 18lo ----To- x
ViiiTEMP- 10J0 ----To- x
En-'iranceEMP-
OffE1i6GfiT_ 4.20 2.1 X

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 5.12

B. NATURAL OPEN SPACE CREDIT

NaturalOpen Points for NaturalOpen
Open Space Area Fraction of Site Space Credit Space

(Open Space Area/Total Area) (Fraction of Site * Natural Open Space Credit %)

29.95 28.27 (0.1 per 1%) = 2.83

- 

14.n (o.15per1%) = T
TOTAL OPEN SPACE POINTS: 4.98

C. TOTAL WEIGHTED POINTS

5.12 + 4.99 =
Structural BMP Points NaturalOpen Space Points TOTAL

2.104X0.020=0.08
T=-616E-

=

10.09

** Note: Assumes a 15% impervious cover on existing offsite to BMP compared to a70To impervious cover
on site to BMP. Credit was taken at a 80o/o reduction.

AES JCC BMP Point System Worksheett.xls.xls



TABLE 3

WORKSHEET FOR BMP POINT SYSTEM
\MndsorMeade Overall

AES Project = 8818 - 5&6
TOTAL AREA = 105.93 ACRE(s)

A. STRUCTURAL BMP POINT ALLOCATION

BMP

Hall BMP 1&2

BMP BMP Points
Drainaqe Area

Fraction of Site Served by Weighted
BMP BMP Points

(BMP Drainage Area/Total Area)

24.40 10 X 0.230 = 2.30MieBMP=f- 18lo'-To'-x T=TVIITENIP- 10!0"--To--x f=--l.ga-
En'iranceBM-- 

-m 

--a--x m=--l3E--
X=

TOTAL VUEIGilTTED STRUCTLIRAL BMP POINTS 5N

B. NATURAL OPEN SPACE CREDIT

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

(Open Space Area/Total Area)

Space
(Fraction of Site * Natural Open Space Credit %)

29.95 28.27 (0.1 per 1%) = 2.83
1s.17 ---74.n- (0.15 perl%) = 3

TOTAL OPEN SPACE POINTS: 4.98

C. TOTAL WEIGHTED POINTS

5.12
stnuffirvtFEints

+ 4.98 - 10.09
NaturalOpen Space Points TOTAL

** Note: Assumes a 15o/o impervious cover on existing offsite to BMP compared to a70o/o impervious cover
site to BMP. Credit was taken at a 80% reduction.

AES JCC BMP Point System Worksheetl.xls.xls



TABLE 3

WORKSHEET FOR BMP POINT SYSTEM
WindsorMeade Overall

AES Project = 8818 - 5&6
TOTAL AREA = 105.93 ACRE(s)

A. STRUCTURAL BMP POINTALLOCATION

BMP

Hall BMP 1&2

BMP BMP Points
Drainaqe Area

24.40 10 X

Fraction of Site Served by Weighted
BMP BMP Points

(BMP Drainage Area/Total Area)

0.230 = 2.30
T=T
T=-6.%-

0.020 = 0.08

vlIaEMPT- -----T6'm- 

- 
ro- xViitBM- ---m' ro x

X
X

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 5.04

Natural Open Points for NaturalOpen

B. NATURAL OPEN SPACE CREDIT

Open Space Area Fraction of Site Space Credit
(Open Space Area/Total Area)

29.95 28.27 (0.1 per 1%) =
15.17 14.32 (0.15 per 1%) =

TOTAL OPEN SPACE POINTS: 4.98

C. TOTAL WEIGHTED POINTS

5.04 + 4.9$ = 10.01
Structural BMP Points NaturalOpen Space Points TOTAL

SPace
(Fraction of Site " Natural Open Space Credit %)

2.83
2.15

** Note: Assumes a 15o/o impervious cover on existing offsite to BMP compared lo a70o/o impervious cover
on site to BMP. Credit was taken at a 80% reduction.

AES JCC BMP Point System Worksheet'l .xls.xls



TABLE 3

WORKSHEET FOR BMP POINT SYSTEM
WindsorMeade Overall

AES Project = 8818 - 5&6
TOTAL AREA = 105.93 ACRE(s)

A. STRUCTURAL BMP POINTALLOCATION

Fraction of Site Served by Weighted
BMP BMP BMP Points BMP BMP Points

Drainaqe Area (BMP Drainage Area/Totat Area)
HallBMP 1&2 24.40 10 X 0.230 = 2.30ViiiaBMPT- 1810 

-To-- 
x oirl =TVillaEMP- 10-06'' 

--:ib-x 
T=--lll-

En'lrancABMP- 

- 

----a-- x T=-dd6'-

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 5.04

B. NATURAL OPEN SPACE CREDIT

NaturalOpen Points for Natural Open

X
X

Open Space Area Fraction of Site Space Credit
(Open Space Area/Total Area)

29.95 28.27 (0.1 per 1%) =
15.17 14.32 (0.15 per 1%) =

TOTAL OPEN SPACE POINTS: 4.98

SPace
(Fraction of Site * Natural Open Space Credit %)

C, TOTAL WEIGHTED POINTS

5.04
ffit eMmnts

2.83
2.15

+ 4.98 - 10.01
NaturalOpen Space Points TOTAL

"* Note: Assumes a 15% impervious cover on existing offsite to BMP compared to a70o/o impervious cover
site to BMP. Credit was taken at a 80% reduction.

AES JCC BMP Point System Worksheetl.xls.xls
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e
James City County Environmental Division

Stormwater Management I BMP Inspection Report
/zav-rl ( 

^\
ts "'1 jl 9-\tf r -, 

-J.l sICt I nll.tl
I ilGFF:/ 

'€an/

Connty BMP ID Code (if known): %.'tgl

Detention and Retention Pond Facilities

Name of Facility: v,lb&- ryb-/e, tt*tl BMPNo.: lorfoate:
Location: S"'r <e.€l-.-^ (6rg aF Fpje4 sa'ttL, of ernb*se.--t= /atcV . -.-
Name of Owner:

Name of lnspector:

TlpeofFacitity, A-3 &lrr^2.,/- KobrJ**
WeatherConditions: 9l'S,^nny 'fWe: 

EF-rn"hspection flCountyBMplnspectionprogram DOwrerlnspection

If an inspection item is not applicabte, markNA, otherwise mark the appropriate column.

O.K. - The item cheeked is in adequate condition-and the maintenancc program is currently satisfactory. No eetisn required.
Routine - Tht item e becked requircs attention, but does not present an imined'iate threat to tte function/integrity of the BMp.
Urgent - The item checked rcquires immediate attcntion to keep the BMP operational and to prevent damale to ttre facility.

Provide an expllnation and details in the comment column, if routine or urgent are marked.

Embankments and Side Slopes:

Grass Height

Vegetation Condition L- ,aa&- ^,ll):tc^^l sd.L/l,,-^Ab
Tree Growth

Erosion L-?

Trash S Deblir

Seepage

Fencing or Benches NA
Interior LandscapinglPlanted Areas: I None D Constructed Wetland/Shallow Marsh I Naturally Established Vegetation M,,*c &*]
Vegetated Conditions &^.L ,'s .\-n,.-l^*) , -l tJ I.-'L
Trash & Debris V

Floatine Material /,2

Erosion

Sedimenl

Dead Plant U/

Aesthetics ar-

Other fe'

t'totes: flar^ caIQ €o-.ro5r^c*;g lo*-l^ p!-."+l-36 .l)s <.Jilc<.rc,<-a,$ ?ladl.J rur1r;p..t,'Jl. E"^"a I b**o
w;+l- za,,{ le*\s .

Page I of3



Water Pools: ,ErPennanent Pool (Retention Basin) E Shallow Marsh (Detention Basin) n None, Dry @etention Basin)

Shoreline Erosion

Algae

Trasb & Debris

Sediment

Aes&etics

(Jther

Infl ows (Descri be Types,/r--oc*tions) I

Condition ofStucture

Erosion

Trash and Debris

Sediment

Outlet Protectiot

Otber

Principal Flow Control Structure - Rlser, [ntake, ctc. (Describe Typc):

Cordition ofStructure

Corrosion t-'

Trash aud Debris L-/

Sediment

Vegetation b[pr
Other Pa(^j ,Ll eleln
Principal Outlet $tructure - Barrel, Condult, etc. I

Condition ofStructure

Settlement

Trash & Debris

Erosion/Sediment bt*.^'LL/ eirztn..-a
Outlet Protection t"qs? lo eL*
Other

Energency Spillway (Over{tow):

Vegetation

Lining

Erosion

Trash & Debris

Other

Notes:

Page 2 of3
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James Cify County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

z-,--l?'-../f rtv.'\ f .,7-6- / \a\ ua
Ir-4 :l- 9,\rs rf ?^l Storn

f (g TI-EC')I -qlt --Gf#t -,
l-:--t-

-
counry BMP ID code (if known): ?L'Jgt

Name of Facility: Wi*lsor Aea& No4 Brnl I* BMp No : d or D oate,

Location

Name of Owner:

Name of Inspector:

Type ofFacility:

Weather Conditions; 5rlrt1 tB c rvp.' firina]nspection O County BMP Inspection Program O owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O'K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrify of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility,

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility ttem o.tc Routine Urgent Comments

Embankments and Side Slopes:

Grass Height

Vegetation Condition ,/
Tree Growth PA
Erosion Stqpc"r oa (b*9 Sio6 Ne@geil4r6o
Trash & Debris

Seepage

Fencing or Benches hfA

Interior Landscaping/Planted Areas: D None D Constructed Wetland/Shallow Marsh D Naturally Established Vegetation

Vegetated Conditions

Trash & Debris

Floatins Material

Erosion /
Sediment

Dead Plant r/
Aesthetics {
Other

Notes:

Page I of3



Facility Item o.K. Routine Urgent Corrments

Water Pools: (Permanent Pool (Retention Basin) O Shallow Marsh (Detention Basin) 0 None, Dry (Detention Basin)

Shoreline Erosion {
Algae ,/
Trash & Debris ,/
Sedimenl ,/
Aesthetics r/
Other

Infl ows (Describe Types/Locations):

Condition of Structure ur sO, trlugr OQ&O wtftl iffio'tt
Erosion ,/ Sl*rl€sgl Ftfr& fu"tttQ
Trash and Debris

Sediment Stutuacr ll?4s |v-w ?€*aaeo Aalo R? teP
Outlet Protection

Other

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type):

Condition ofStructure

Corrosion

Trash and Debris
l4Ll?8 Rer4aj+luar+ fls..x 'P P=.uvF
Frrarr

Sediment t/ ]UakeJn'wt Ft * ina'& &€&4t ,[at?
Vegetation

Other €
Principal Outlet Structure - Barrel, Conduit, etc. : Cer.4uit 'l 

'f 
iaa Qt-Q

Condition of Structure tGC t6to*
Settlement ?qrtble ttvdt ? i (?' flo"J
Trash & Debris

T&tltt+ treEPs-]aW W4we,O tlDw (9,|{t-t2/-r
rr'6?i N%EEE AEtbO@

Erosion/Sedimenl t lr4, r^,*t wo{.. Uct -eda +A
Outlet Protection Ae d.A4 tJg'et T? gGUSrlsI& &ftN
Other

Emergency Spillway (Overfl ow):

Vegetation N4
Lining I

Erosion

Trash & Debris

Other

Notes:

Page 2 of3



Facility Item o.K. Routine Urgent Comments

Nuisance Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other

Surrounding Perimeter Conditions:

Land Uses

Vegetation

Trash & Debris

Aesthetics

Access /I\i{aintenance
Roads or Paths

Other

H,t?.t, ,AcG}s,1rb. rcevbf uvo6ur6o R"'/41h'* t{qd

Overall Environmental Division Internal Rating: _

Signature:

Title:

Date:

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd

Page 3 of3



{;749+* ' "*". fl i,e

ATTN:

co.:
Address:

AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning

5248 Olde Towne Road, Suite 1

Williamsburg, VA 29188

Phone: (757) 253-0040
Fax: (75712zO-9994

tHffiER OF TMN$M[ffiAt

! Specification(s) [ Cnange Order

n for review and comment

I As requested by:

James City County Environmental
Division

101-E Mounts Bay Road

Williamsburg, Virgin ia 231 87

WE ARE SENDING YOU THE FOLLOWING ITEMS:

X foryourapproval

[l ror your use

flother:
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WINDSORMEADE WAY

Pre-development Land Use. Soil Classifcation and Calcula$s of Composite Curve Number

Soil Tvoe Soil Hvdrc{ooic Grouo

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION

ef,,Q"&HB€ffsff$lfffi
8818-04
5n4nw3

r)
2l
3)
4)

5)

6)
7l

1GC Cravel
17: Johnston
17 - Johnston
1FD Emporia
1$D Emporia

Totals =ffi
Pr+Oevelopment Time of Conentralion Calculations
1) Overland Flow (maximum 3O0 feet)

Surtue dessip$on (table t7)
Manning's roughness @ffcient-, n (lable t7)
Length of overland fiN, L
2-y ea( z+how rainl all, P 2
Avemge slope ot overland now , s
Travel time, Tt = (0.oo7'(n'L)^0.8)(P2t.5's^o.4)

2) Shallw mffitraled flow (maximum 300 feet)
Surfae dessiptim, paved or unpaved
Lenglh of shallN oncent€led flry, L
AveEge slope of shallffi @n@ntrated flN, s
Average velcity, v
Travel time, Tt = U(3600'v)

3) Channel or Pipe Flw
Length of cfiannel fl&, L
Average veleity of channel fM. v
Travel time, Tt = U(36O0'v)

Totjal Time of Con@ntmtion =

Woods (96d) 0.70
Pavement and Roofs (Com.) 0.(X

Woods (good) 0.O8
Pavementand Roofs (Com.) 0.29-

Woods (good) 1.2O

2.31 Ases

Curve
Area of Number

Land Use for Land Adiusted
(in Ases) Use (CN) (CN)

2.31

D
D

50
4
o

2A
86

0
0

72
98
79
98
7?
0
0

175

ffi
Woods (lightrunderbrush)

o.4
300 Fet
3.6 inches

0.097 fe€t per foot
0.43 houB

Lnpaved
.. tlO fet

0.054 feet per f6t
r ' 3.6:tet per second

O.O1 houB

. F.ar
.2.5 feet per seond

0.00 hous

0.44 houE
26 minutes

Drainage Area to Point of Concem =

Page I



Postievelopment Land Use, Soil Classifcation and Calalation ot Composile Curye Number

Soil Tvoe Soil Hvdrolooic Grouo Post-Develooment Land Use

ls-D Emporia
15-D Emporia
1 7 - Johnstbii:
17. Johnstonl
1!D Emporia
1tD Emporia
tGC Craven

Tolal Ad.iusted CN =W
Post-Development Time of Conenbation Calculations
1) Overland Flow (maximum 30O feet)

Surfae dessiplion (table $7)
Manning's rcughness @emcienl., n (table $7)
Length of ovedand flw, L
zryear z+hour Ginfall, P25
Average slope of ovedand llolr, , s
Travel time, Tt = (O.007'(n'L)^O.8)(P2t.5's^O.4)

2) Shallw @nenlrated flow (maimum 300 feet)
Surfae descriplion, paved or unpaved
Lmgth of shallow @nentrated flow, L
Average slope of shallffi oncenlraled flw, s
Average velocity, v
Travel time, Tt = U(36OO*V)

3) Channel orPipe FIN
Length of channel fow, L
Average velocity of channel ffow. v
Travel lire, Tt = U(360O'9

Total Time of Concenlration =

4./B Acres

CuNe
Number
forLand Adiusted
Use (CN) (CN)

1)

z',)

3)

4)

6)

7)
8)
e)
10)
11)

Area of
Land Use
(in Acresl

0.19
dffi

0.57
a&t&

1.50

*sls
0.69

Woods (good)
**&ff#

Woods (ooodl
'*b*&#-'

Woods (good)
6s@

Woods (gqod)

c

D
D

c

c

72 14
98 19
79 15
98 76
72 108
98 50
72 50
o0
o0
o0
oo

361

'effi

ioTAL otr
!hPeLU rous
,he-e& = L.184,

Woods (iight undeftriisti)
0.4

.,.200.Feet
6.5 indEs

. i',b.13,reaperfoot

0.21 hdB

pnpaved

.,., '.. opet
, ,."Oteetperfool

. O.2feetpersecond
0.00 hous

. ; ;. Q,ret
: . 2.qtfeet per semd
0.0O hous

0.21 houG
'12 minutes
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