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CONSULTING ENGINEERS

Hampton Roads I Central Virginia I Middle Peninsula

5240 Olde Towne Road, Suite 1, Williamsburg, Virginia 23188
Phone (757) 253-0040 i Fax (757) 220-8994

aesva.com
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FEB 14 2012

4ecrrv99

Amy Parker

Engineering & Resource

101-A Mounts Bay Road

Williamsburg, Va. 231 85

Alan Robertson

WE ARE SENDING YOU THE FOLLOWING ITEMS:

X original(s) -E Print(s)

n Copy of lette(s)

X Attached
! Under separate cover via

! Specification(s) n Change Order

n For review and comment

I As requested by:

! Plan(s)

E other:

THESE ARE TRANSMITTED as checked belor ,:

I For your approval

ffi For your use

n other:

REMARKS:

! For your signature

E As you requested

DATE
12t22t11

FROM:
L. Bruce Abbott

RE
DJ Montague BMP

DATE No. ol Pagas DESCRIFTION
1 9t28t11 4 Record drawings BMP mylar's

VIA: FHand Deliver EUPS Ground EUPS Next Day Ak EUSPS Mail E Other:

lf enclosures are not as noted, kindly notry us at once,

File naFE: SiUob€\9888\34-DJ Psrtjng LolAdnin\Coffespmdence\Transmltats\Tmnsn$t t BMP 2-14-12 - WMBG.doc Psge 1 of I



@
Project Name:
County Plan No. (List ahy amendments):
Stormwater Management Facility Type;
BMPPhase#: tr I trII D III

pL Inrormatron Package Submrttal Date:
i,fL Completeness Check:

ttf Construction Certification
,1+ RD/CC Standard Forms
ld Insp/MaintAgreement
)< BMP Maintenance Plan

Location (sheet #): (.: -O
t'\ county BMP ro doae *: Pe:F L-r( fog into Division's "As-Built T.aciing t-og-
lt4 Obtain basic site information (GPIN, Owner, Address, etc.)

/. Ftnal Site Inspection (FI) Performed Date:
E Record Drawing (RD) Review Date:
)C Construction Certification (CC) Review Date:

;{- Action_s:

,ra No comments.
f Comments. Letter Forwarded. Date;
l Record Drawinq (RD)

U- Log into A$ess Database (BMP ID #, Plan No., 6PIN, Project Name, etc.)
Copy from Active Project File (correspondence, H&H, design computations, etc.).
Create As-Built File using Project File information (File label, folder, copy plan/details/design
information, etc.).

2F Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments).
)iia Record Drawing Review against Approved Plan prior tqFielq Inspection.

ya
x
F
*
*

t4
tD<

: Construction Certification (CC)
ir Construction-Related(CR)
rl Site Issues (SI)
I Other ; __

Resubmittal (# and date): Ll
Re-inspection (if necessary) :

Drainage System Information Acceptable (RD/CC/System Info). ok for bond release.
Complete "Surety Request Form".
Final Inspection of active file copying any relevant information to "As-Built" file.
On County BMP Inventory (Phase I, Il or lll),
Copy Final lnspection Report into County BMP lnspection Program file,
Provide Digital Photographs of BMP and save into County BNIP Inventory.
Request mylar/reproducible from As-Built plan preparer.
Complete "As-built Tracking Log".
Last check of BMP Access Database (County BMP Inventory),
Add FMP to ICC Hydrology & Hydraulic database (optional).

L-

ir

Add FMP to JCC Hydrology & Hydraulic database (optional
Ad{BMP to Municipal BMP list (if a County-owned facility)
Af BMP to PRIDE BMP ratings database.

/ n N \ Finatsian-off? il l- ll- ll -

Chief

Inspectori

James City County Engineering and Resource
Protection Division

Stormwater Management/BMP Record Drawing and
Construction Certification Review Tracking Form

t\* f
Ludl L-^,\iraP/^.€.J:

)ra Record Drawing Date/By:
Date/By:
( Ensu re for the BMP type are included)
# / Date:
Location:

-l SDecialConsiderations:
IF Standard E&SC Notes on Apprgved Plio Requiring RD/CC or County comment in plan revaew

Location (sheet #ij C

*** See seDarate checklist, if needed,



Stormwater Management / BMP Inspection Repori
Bioretention Facilities

/etr t"r\
I f! tlfJ/ -?t
t >frt-J I

\IsF
Countv BMP ID Code

James Citv Countv Environmental Division

,"*",,", PC-A{ 3
Name ofFacility: "**.., 

iA I

Locafion:

Name of o\amer: ScA
Name oflnspector:

Type ofFacilily: D/\-
<:

Weather Condrtions. )!!4!34.{l-- Type:$.Final Inspection O County BMP lnspection Prog&rn fl Owner Inspection

o
Ifan iNpc.tion item is not applicable, mark NA, otberwi$e mrrk the appropriale column,

O,K. - The item checked is in adequate condition and ths maintenance program ir currently satisfrctory, No action required.
Routine - The item checkcd requircs atlention, trut does not pr€sant au immedirte threat lo the function/integrity oftbe BMP.
Urgent - The item checked requires immedi|le att€ntior lo kcep the BMP operational rnd prEv€nt damage to the facility.

Provide an explaDation rnd d€tails in the commelt aolumn, ifrouiiDe or urgent are marked,

Facility ltem o.K. Routine tjrgent Commelts

Accesribility:

Roads

Parking Areas

Cales NIP
Locks pl,F
Salbty Fencing Nl,ft
0bselvation wells/Aress:

Trap Doors iJ\A
Manhole Covers

^llA
Crat€s \r/
Steps nlK
Pretreormert Dsvices; D Inler ffigump 0 forebry 0 Other

Sediment

Trash & Debris Jila kh^-
Sruoture U
Other

Infl ow Struclure (Des.",Ou trO"r,.o.rr,on

Page I of3



Flcility Item o.K Routine Urgent Coumentr

Condition

Erosion

Trash and Debris on I n[-o-ln-rr^n
Sediment )
Aesthetics

Other

Pfinary Infilfi?tion (Bioret.ntion Call) Area:

Specialty Landscapurg

Mulch Lay€r

Plantiag Soil/Sand

Subgade Soil

Aggregate

Underdrain

Sediment

Aesthetics

Overllow or Bypass Control Strxcture tDesrribe Type/Loc.tion): @l
Condition

Erosion r./,
Tlash & Debris

Sediment

Othcr

Outlct Structure (D€scfi be Type/Location):

Condition

Erosion

Trash & Debris /-
Sediment

Other

Contribuling Drair*ge Area/Pcrlueter Conditions:

Land Use

Stabilization

Trash & D€bris

Pollutant Hazard

Orher

L ll

Page 2 of3



Facility ltem o,K. Routine Ilrgent Commenls

Sketch and/or Remarks:

"",-, 
,l,ol,"

Overall Environmental Division Internal Rating:

SWMProg\BMAColnspProg\Bioret.u?d

Page 3 of3
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COiISULfING ENGTNEEFS

Hampton Roads I Central Virginia I Middle Peninsula

5240 Olde Towne Road, Suite 1, Williamsburg, Virginia 23188
Phone (757) 253-0040 / Fax (757) 220-8994
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DEC g 2 20il

4gcerws

Amy Parker

Engineering & Resource

101-4 Mounts Bay Road

Williamsburg, Va. 231 85

AIan Robertson

WE ARE SENDING YOU THE FOLLOWING ITEMS:

E original(s) E prin(s)

E Copy of lette(s)

fi For your approval

ffi For your use

! other:

REMARKS:

E Plan(s)

! other:

I For your signature

! As you requested

I Attached
f] Under separate cover via

E Specification(s) tr Change Order

E For review and comment

! As requested by:

THESE ARE TMNSMITTED as checked below:

aesva.com

DATE
12122111

FROM:
L. Bruce Abbott

RE
DJ Montague BMP

coPtEs DATE f.lo. of Paoes DESCRIPTION
I
1 gnu11

10
3

BMP Certification
Record drawings

lc 263
sF-g-//

VIA: EHand Deliver EUPS Ground Eups Next Day Air nUSpS Mait E othen

ll onclosures are not as noted, kindly notify us at onee,
File namei SiUobs\9898\3+DJ Par*hg tsNrdryh\Corespondence\Transnidds\Transnittst BMP 1 JJC lsl SUB 12-22-11 - WMBG.doc Page 1 of 1



SIfr dl.i(o{tr$en|.t 

o/r/%

DEC 22 20ll

James City County, Virginia
Environmental Division

4seervtg
Stormwater Management / BMP Facilities

Record Drawing and Construction Certilication Forms

( Note: In accordance with the requirements of the Chesapeake Bay Prcsemation Onlinance, Chapter
2j, Section 23-10(4), BMP's shall be designed and constucteil in acconlance with the manual entitled
James CiA Coun$ Guidelines for Design anil Constraction of Stormwater Management BMP's.
Ercsion and sedimmt control policy and approved plans generally require that at the completion of
rte projea and prior to release of surcty, an oas-built" plan prcpated W d rcgistercd Prolessional
Engineer or Certifted Land Surveyor must be proviileil for the draintge system for the prcject,
including any Best Management Practice (BMP) facilirtes. In aildition, for BMP focilitics involving
the con*ruAion of an impounding structure or dam embanhment, certiJication is required by t
Professional Engineer who has inspected the structure dufit g its consfiuction Cutently there ate
over 20 rtatar qaali$ type BMP's accepted by the County. )

Section I - Site ltrformatiotr:

Project Name:
Struoture/BMP Name:
Project Location:

BMP Location:
Coutrty Plan No.:

DJ Montague E S Additional Parking and Playground Drainage lmprovernenb
Bioretention Basin

Proj€ct Type: I Resideotial
O Commercial

Ct Institutioral
O Public

A Otbcr

5380 Centerville Road Williansburg VA. 23188_--- 
I"t*r""ti"r b"t*"@

sP 0008 - 2011

3130t000+90 Business

D Office
D Indusrrial

0 Roadway
School

Tax Map/Parcel No-:

BMP ID Code (if howr):
Zoning District:l
Land Use;
Site Area (sfor acres):

Public Lands

lcc Pc263

Bdef Description of Stormwater MadagemetrtBMP Facility:
Bioretention basin to capture addition runoff ftom newly constructed parking lot.

Nearest visible Lalldmark to swM/BMp Facility: intersection between bus and car parking on site _

Nearest Vertical Ground Coabol ( ifknown ):
Z JCC Geod6tic Cround Cootrol D USGS 0 Temporary D Arbikary

309
O Othcr

101.76

Control Descripaiotr: 3 1/4" disk in concrete, set approx. 6" below the ground surface

Control Location from Subj€ct Facility:_gpL{rx, 25' Southeast of cent€rlipe
Centerville Rd), 14.2' Northeast ofa route sign, and 49-2' Southwest oftelephone m34role.

StatioE Number or Name:
Datum or Reference Elevation:

Page I of 16



Section 2 - Stormryater Matragemept / BMP Facility Conrtructiotr Information:

PreConstruction M€cting Held for Construction of SWM/BMP Facility:
Approx. Constructio! Srafi Date for SWM/BMP Facility:
Facility MoDitored by County Replesentative during Cotsrruction: e' Yes O No O Unknown

David A. Nice Builders, Ilc.Name of Site Work Contractor Who Constructed Facility:
Name ofProfessional Firm Who Routinely Monitored Construction: AES
Date of Compl€tion fol SWM/BMP Faaility: llltDtrr
Date of Record Drawitrg/Consrruc orr Certification Submittal: l2t9/ll

( Note: Record Drawing and Construction Ceftifications arc required within thi@ (30) ddfs ol the
completion of Stormwdter Management antl/or BMP facility construction" Record Drawings and
ConstruAion Certifications must be reiewed and approved by the James City Coanty Environmen al
Division prinr n frnal inspection, acceptunce and bond or surcty relewe. )
Sgctiotr 3 - Orvtrer / Desigtrer / Contractor Ipformrtloni

Owner/Developer: (Nole: Sile Ovner or Applicent responsible for deeelopmeat of the prcj.ct-)

11xllls; Williamsburg James City School System _
Mailing Address:- 597 Jolly Pond Road !

Williamsbua. Va. ?3188
Business Phone: __1(f!/f!!!f!!__ Fax: (7571564-1467 _
Cootact Person: Alan Robert4on Tirle: Facilities Manager

Desistr Professional: ( Note: Professional Engineer or Ce irted Land Surveyor rcsponsible for the design and
prepar@tion ofplans and specilications Jor the Stormwatet Managenent / BMP facilily. )

Firm Name: AES Consulting Engineers

Mailing Address: 524E Olde Towne Rd.

Williarnsburg, Va. 23188

Business Phone: _ (757)253-0040

Fax: (757)220-8994

Responsible Plan Preparer: __ V. Marc Bennett, P.E.

6 Yes D No O Unknown
Stutr

Title: Senior Proj€ct Manage(

BMP Contractor:

PlaD Name: SitE Dlan Amendment to DJ Montasue E. S. Additioml Pa*ins
Firm's Project No. __ W10162-00

Plan Date: 2H11
sbeet No.'s Applicoble to SWM/BMP Facility: R03 / R04 / R05 /

(Note: Site lfork Contractor dircctly rcsponsible for con$ltuetion of the Storml,ater
Manageuent / BMP facility.)

Name: _ David A. Nice Builders, Inc.
Mailing Address: 4571 Ware Creek Rd.

Williamsbwg, Va 23188

Business Phone: _ Q57) 566-3032
rax: 

- 
(757) 5664686

Cotrtact persotr: Nathan Skalak

Sit€ Foremar/Supervisori Nathan Skalak

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



Section 4 - Professiotrrl C€rtlficrtioB$:

C€rtirying Professior,alsi ( Nore: A Regtutered Professional Engineer or Certified Lond Surveyor is responsible for
pteparaliott ofa Record Drutaling, sometimes referred to as an As-Built plaa, for the
druinage system fot the project including any Stomwater Mdndgetuenr./BMP Facilities.
A Regislered PrcIessional Engineer is responsible for lhe inspeclion, moiitotiag and
cefiilicalion ofStormwater Management / BMP fscilities during ilf corrstruclion. )

Record Drswirs atrd Copstruction Certilicationr for Stormwatcr Matrrgement / BMP Frcilitier

Record Drawipg Certilicatlo! Corstrrction Certilicrtiotr

Firm Name: AES Consutting Engineers Firm Name: AES Consulting Engineen
Mailing Address: 5248 Olde Towne Rd

Williamsburg, Va. 23 188

Business Phoner ____________..(157) 253-0040

Fax: Q57\220-8994

Mailing Address: 5248 Olde Towne Rd
Williamsburg, Va. 23 I 88

Business Phouei

Fax: (7s7) 220-8994

Neme:
Titl€:

Thomas C. Sublett Name:
Title:

V. Marc Bemett, P.E.

Signature:
Dete:

I h€reby c€rtiry to the best ofmy knowledge
and b€liefthat this r€cord drawing repfesents the actual
condition of th€ Stomwater Masag€m€nt / BMP
facility. The facility appears to confolm with thc
provisions ofthe approved design plan, sp€cifications
and slonnwater maflagement plan, ercept as specifically
noted.

( Seal )

Virginia Regist€red Professional Engineer
or Certified Latrd Su.veyor

Sigaature:
Date:

I hercby certify to the best ofmy knowledge
and belief that this Stormwater Managemeat/BMP
facility was mo tored and constructgd in
acoordance with the provisions ofthc approved
design plan, specifications and stormwater
management plafl, exc€pt as sp€cifically
troted.

virginia Registered
Professional Engineer

(7s7\ 2s3-0040

Page 3 of 16



Section 5 - Record Drawips atrd Copstructiop Ceitilicatiop Requiremetrts trd Itrstrnctiops:

A Preconstruction Meeting - Provides an opportuoity to review SWM / BMP faoility construction,
maintenance and operation plans and address any questions regardinE conshuctiotr atrd/or
monitori[g ofthe structure. The design engineer, certifying professionals (ifdiffereot),
Owner/ApplicaDt, Conhactor arld County represetrtative(s) are encoulaged to attend the
precoDstructioD meeti{g. Advatrced notice to the Environmental Divisioo is requested, Usually,
this requiremgnt can be met simultaneously with Erosion and Sediment Control pr€conshuction
meetirgs held for rhe project.

Z A tulfy complel€d SIORMWATER MANAGEMENT / BMP FACILITIES, RECORD
DRAWING snd CONSTRUCTION CERTIFICATION FORM s$d RECORD DRAWINA
CEECKLIST. All applicable Eections shall be completed ilt their entirety aod certificatiotr
statcments sigred and sealed by the registered professional responsible for individual record
drawing and/or construction certification.

The Record Drawing shall be prepared by a RegiEtered Professioral Etrgitreer or Certified Land
Sufveyor fot the dminage system ofthe proj€ct itrcluding any Best MaDageEent Practices.

CoEstruction Certification, Constluction of Stormwater MalrageBelrt / BMP facilitiqs whiah
contain impourdments, embankments and related etrgineergd appurtcnances including subgrade
preparatiotr, compacted soils, structural fills, liners, geosynthetics, filtef$, seepage controls, cutoffs,
toe dreinr, hydnulic florv cotrtrol structures, €tc. shall be visually observed and monitored by a

Registered Profesgional Engineer or his/her authorized rcpresentative. The Engi.oeer must certify
that the structure, embankrnent and associated appu enaDces were built ia accordance with the
approved design plan, specifications atrd stormwater management plad and standard acceptgd
constl'uction practice and shall submit a written certification and/or drawiogs to the Euvironmental
Division as required. Soil and compaction test reports, concr€te test reports, inspection reports,
Iogs and othsr required cotrstructiotr mat€rial or iostallariotr documettation may be required by the
Environmeatal Divisior to substantiat€ the cenification, if specifically requerted. The Etrgineer
shall have the authority and responsibility to make mitror changes to the approved platr, in
coordination with the assigtred Couoty inspector, in order to comp€trsate for uBsafe or unusual
coDditiotrs encountered during sonshuction such as those related to bedrock, soils, gtouDdwater,
topography, etc. as long as changes do not advelsEly affect thc iategrity ofthc slruaturo(s), Major
cba.oges to the approved design plaa or structur€ must be reviewgd aDd approvqd by the original
design professional and the Jam€B City County Environmental Division.

Record Drawing and Construclion C€rtifications are required within ahlrty (30) days ofthe
completion of Stormwate! Management / BMP facility construction. Submittals must be revie*,ed
and accapted by James City Coutrty Eovironmental Division prio! to final itrspectiotr, acceptance
and bond/sur€ty r€lease.

Dual Purpose Facilities - Completion of colstruction also includes an i[t€rim stage for
Stormwater Managemc[t / BMP facilities which serve dual purpose as temporcry sgdiment basins
during constructioo aod as permatrent storr|rwater managcm€nt / BMP fociliti€s following
construction, once developm€trt and stabilization are substantially compl€te. For tbese dual
purpose facilities, constructiotr certification is required once the tempolary sediment ba$itr phase of
construction is oomplete. Final record drawitrg and construction certification of additional
perman€nt compotrents is required once permanent facility construction is complet€.

Interim Constnction Ce iJication is rcg]oired for those dual purpos€ embaDkmetrt-type faciliti€s
that are generally ten (10) feet or greater in dam height (*) aad may aol be coEverted, modified or
begin futrction as a permanent SWM / BMP structure for a period generally ranging from six (6) to
eighteen ( l8) months or more from issuatrca ofa Land Distubanca permit for construction.

z

g
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a

Interim or firal record dmwing and construction certificatiotrs are not rcquired for temporary
sediment basi[s which are designed atrd constructed in accordance with culrerrt minimum
standards and speoificatio[s foi temporary sediment basins per the Virginia Erosion and Sediment
Contlol Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and
will be rcmoved completely olce associated disfurbed areas are stabilized, unless a distitrct hazard
to the public's health, safety ard welfare is determined by tie Environmertal DivisioE due to the
size or pr€s€trre ofthe structure or due to evidence of improper cotrstruction,

(*Notc: Dam Hsight as referenced above is generally defiDed as the vertical distance from the
naturel bed ofthe stream or waterway at the dowtrstream toe ofthe embankm€nt to the top ofthe
€mbankment structure ir accordance with 4VAC50-20-30, Virgitria Impoundment Stlucture
Regulations ard th€ Virginia Dam Safety Program-)

Record Drawiogs shall provide, at a minimum, all informatiot as shown witbin these requircmgnts
aDd the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility
beitg constiucted, Other additional record data may be fomally r€quested by the Jam€s City
Coutrty EnvironEcntal Division. (Nole: ReJer to the currcnt edition of the Jsmes City County
Guidelines fot Design and Construction of Stomwater Management BMP's manual fot a
complele lis, ofacceplable BMP's. Currcntly lherc are over 20 acceptable i'atet quolily lype
BMP's accepted by the County.)

Recold Drawings shall cotrsist ofblue/black line prints and a reproducible (Drylar, s€pia, diezo,
etc.) rer oftbe approvgd stonDwater management plaD including applicable plao views, profilcs,
sections, details, maintenance plans, etc, as related to tbe subj€ct SWM / BMP facility. The set
shall indicate r'RECORD DRAWING ' in larg€ text in thc lower right hand colner ofeach sheet
with record elevations, dimensions and data drawn io a clearly atrnotated fofmat and/or boxed
besidc design values. Approved design plan values, diuensioos atrd data shall trot be removed or
eras€d. Drawiog sheet revisiotr blocks shall be modified as required to irdicate record drawing
stalus. Elavotioas to th€ nearest 0.1'are sufficiertly accurate except where high€r acouncy is
needed to 6how positive drainage. Certification statemetrts as Ehowtr itr SeotioD 4 oftbg Rgcord
Dra*ing and Cotrstructiotr Certificatiol Fotm, ot similar fotms t&ereal and professional
signatureE aod s€als, with datgs matchirg that ofthe record drawing status in tbe revision or titlc
block, are also requir€d otr all assopiated record dmwing plaDs, pritrts or rcproduciblcs.

Submission Requirements. Initial atrd subsequent submissiols for revicw shall consist ofa
minimum of one (l) bluelblack linc set for record drawings and one copy ofthe construction
cedificatiotr documetrts with appropriatc transmiltal. Urder c€rteil circumstances, il is undeistood
that thc lccord drawing aod construction certification subtrissions may be performed by differelt
professiotral flros, Therefore, record drawing submission rnay be iE advatrce of coostructiotr
certification or vica versa. Upon approyal atrd prior to release ofbond/surety, fiaal submission
shall ilclude one (l) reproducible set ofthe record drawiogs, one (l) blue/black line set ofth€
record drawings and on€ (l) copy ofthe coostluction certification. Also for current and/of futufe
incorporation into the CouDty BMP database and GIS syst€m, it is request€d that the lecord
drawings also be submitted to the Eovironmental DiviEioo oo a diEkett€ or CD-ROM i! atr

acceptable glectrotric file format such as *.dxi *.dwg, etc. or itr a Btandard scaatred and readable
format. Th€ elccttonic fil€ requirement can be discussed and ooordinated with Eavirotrmental
Division staffat thc time of final submission.

a

z
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I.

xx

STORMVYATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Ke! fot Checkliot is os follows: \EAcceptable \lfNot Applicable lJglnco,flplete )

Methods and Presentation: ( Requiredfor al! Stormwater Management / BMP facilities.)

l. All constructed facilities m€et approved design plans, unless otherwise shown. Record
itrfoimation or d€viations fiom approved design plan shown in clearly annotat€d format and/or
boxed besid€ d€sign values.

2. Elevatioos to the neargst 0,1'unless higher accuracy is needed to show positive draitrage.

3, All plan sheets labelcd with "RECORD DRAWING" in large text in lower right hand corner
(Approved CouDty PlaB Numb€r aDd BMP ID Code can be included ifknown).

)c!(

XX

xx

)-

All plan sheet revision blocks modified to itrdioate df,te atrd record dmwirg statue.

All plan shgets have certificatioD stat€ments and certifying professional's signature atrd seal.

Minimum Standards: (Reqxired for all Stormwstel Monsgement / BMP fscitities, as applicable.)

l. All r€quiremetrts ofSectior I (Methods and Presentatior) apply to this section.

Plan Views: Show general locatioa, arangement aEd dimeasions. Locatioa and alignment shall
generally match approved design plans,

Profile or elevatiols along top or berm of the facility. At a miDimuo, €lgvations are rcquirgd at
each end, at iotervals not to exceed 50 feet and where low spots may be prescnt, Top of
embankmenl or berm elevations must be no l€s6 than design elevation plus any settlemett
allowatrces.

Top widths, berm widths and embankmetrt side slopes.

Show length, width atrd depth offacility or grading, cootours or spot elevations as lequired to
verify permanent pool and dgsign stomge volumes wer€ met or were reasonably close to the
approved design. Evaluation ofas-built grading, contours, spot elgvations, or clo6s-lections, may
bc Dccessary by the professioaal to ensure approved dcsigtr cotrtiguratiotrs, dcpths and volumes
were closely maiEtaitred. Ifgladirlg or elevations are significantly differcnt f.om the approved
plaq the Enviratrm€ntal Division shall be contacted imm€diately to deterfrine whether the
variatioa iB acccptable or whether further evidence will be required. Facilities which do not
closely resemble approvgd platr grades, elevations or configurations may require regrading by the
Coohactor; check volumetric computations; and/or a check hydraulic routitrg to eDsurs approyed
desigD wat€r surface elevatioos, discharg€s or fi€€board wgre closgly maintained.

Cross-scction of the embaokment through the principal spillway or outlet balrel. Must extend at
least 100 ft. dowlstream ofthe pip€ outl€t or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (contlol struc$rre) crest, ebergency
spillway cresl orifica and weirs and the top ofthe dam or facility. All elevatioN ald dimensions
must reasotrably match the design plan or be sequentially relative to each other aDd the facility
rtrust reflect the requi.ed design stor4ge volume(s) and/or design depth.

Profrle or elevations along th€ entire c€nterlinc of the €mergenay spillway. Emergency spillway
may b€ ste€per, but no flatter or narrower thao desigtr.

Elevation ofthe principal spillway crest or outlet crest ofthe structure.

II.

)o(

)c(

xx ,)

XX

xx

XX 5.

N/A 6.

N/A '1.

xx 8.

Page 6 of 16



XX g. Primary control structure (riser) diamet€r or dimoosions, height, type ofmaterial and base size.
Indicate provisiors for access that are prq$ent such as steps, ladd€ls, etc.

XX to. Dimensions, locations and elevations ofoutlet orifices, weirs, slots and drains.

N/A 1 1 . Type and size of anti-vo ex and trash rack device, Height, diameter, dimensiotrs, bar spacings (if
applicable) and elevations relativ€ to th€ prinaipal spillway crest,Indiaatc iflockable hatch is
Dresenl ot not.

N/A I 2. T1pe, location, size and numb€r of anti-scep collars or documentatioo of other methods utilized for
seepage control. May nesd to obtain this itrformation durirg constrrctioD.

N/A 13. Top ofimpervious corc cmbankmetrt, core hench limits and elgvation of cut-offtrcoch bottom.
May trccd ao obtaln this itrform.tior durirg coDstructioD.

XX 14. Elcvation ofthe principal spillway barrel (outlet pip€) inlet ard outl€t irvert,

XX I 5. Outl€t bar€l diamet€r, letrgth, slope, t,?e and thickness class of material aod type of flared end
sectiotrs, headwall or €ndwall,

N/A 16. Ortfall protection dimeDsion, q4'e and depth ofrock and ifunderlain filter fabric is presetrt.

XX 17, BMP interiqr and p€riphery landscaping zones conform with arraogements and rgquirements ofthc
approved design plan,

XiK 18, Maintenatrce platr taken from approved design plan transposed onto record drawing set.

lVA 19. Fencing locatioa and type, ifapplicabte to facility.

)(X 20. BMP vicinity properly cleared ofstockpiles and constructiou debris.

XX tt. No visual signs of€rosioB or cbatrtr€l degradation immediat€ly downstr€ao offacility.

NiA 22. Any other information formally requested by the Environm€ntal Division specific to the
construoted SWM/BMP facilitv-

Page 7 of 16



STORMWATER MANAGEMENT i BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key fot Checklist is es follorrs: XX Acceptsble \!!Not Applicable Inc Incomplete )

VI. Group D - Filtering Svstems ( Includes D-I Bioretettior Cells; D-2 Surface Sand Filters; D-3
Undergroxnd Sand Filtew; D-4 Peimeter Sand Filteo; D-5 Organic
Filters: aqd D-6 Pocket Sand Filters )

XX Ot. All requir€m€trts ofSectioE II, Mitrimum Standards, apply to Group D facilities.

XX OZ. Sediment pretreatment devices provided.

XX D3. For D- I BM Ps (Bio.eteltioD Cells), pr€treatment consisting of a grass filter strip below level
spreader (deflector); a gravel diaphragm; atrd mulch and plantitrg soil layers were proyided.

XX O+. For D-l BMPS (Bioretention Cells), plantings consist ofnative plant species; vegetation provided
was based on zones ofhydric toleialoes; trees ald underctory of shrubs and herbaoeous materials
wcre provided; woody vegetation is absent from ilflow locatiorN; and trees are located around
facility p€rimeter.

N/A 95, Facility was not u6ed for erosioa and sedimetrt control purposes atrd sedimetrt was prevented from
entering the facility to the grestest extetrt possible during construction.

XX ne. No visible sigos ofaccumulated silt/sedimeot werc present in the facility followitg constructiotr or
alteruately, accumulated silvsediment rras propcrly removed .

N/A D7. Filtering systern is offJine from storm drainage cotrveyance sysrem.

XX D8. Overflow outlet has adequate crosion protectioa.

XX D9. Deflector, diversion, flow splitter or r€gulato. structu.e provided to divei th€ wat€r quality yolume
lo thg filteritrg structure.

XX D 10. Minimum four (4) itrch perforated underdrair provided in a clean aggr€gate envelope layer beneath
the facility.

N/A p11, Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Mininum one
buudred (100) foot s€paration horizontally ftom any known watei supply well, Mioimum one
hundred (100) foot separation upslope aad twenty-five (25) foot sepamtion do$.Dslope from aay
building.

XX OtZ. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyanc€ ofstormwater to tbe facility-

XX O t :. No visual signs of etosion or channel degradatioa immediately downstream of facility.

XX Ot+. Adequate, dfuect access provided to the pletreahnent area and/or filt€r bed for llture loainlgnance.

Page 1l of 16



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

IJgIncodplete )( Key fot Checklist is as follows; XX Acceprable !!!Not Applicahle

X. Storm Drainage Svstems (Associated with BMP's Onlv)

)o(

xx

( Includes all incidental storm\eater drainage con eyance systems associsted with Sry M/B MP lacilities
such as onsite or ofsite storm druins, open channels, inlets, manholes, juncliot s, outlet protections,
deJlectors, elc. These facilities src external to the treatment fuactiot of, bxt are directl! associaled N'ith
drainage to and/or from a co\sltucted SIyM/BMP facility. The intent of this portion of the ceflirtcarion is
to occurately idehtih lhe type snd quontity ofinflow or outflo,) points associated with the facility for future
rcference. The Professional may use his/her own discretio\ lo deletmine inclusire /acilities to meet the
intent oflhis rectioa, Aca general rule, stonn druinage tytterrs would include incideqtaltacililies to the
hearest access slructxrc upslope or downslope frou the normal physical linits of rhefacility or 800 feet of
storrn drainage convelance sy$tem length, tthichever is less. )

SD1. All requirements ofSection ll, Minimum Stafldard$, apply to Storm DraiDag€ Systems.

SDz, Horizontal location ofall pipe aDd structures relative to the SWM/BMP facility.

xx

XX

xx

sD3.

sD4.

sD5.

Type, top elevation and invert el€vatioo ofall access type structures (inlets, matrboles,gtc.).

Matedal type, size or diameter, class, invert elevations, letrgths alrd slopes for oll pipe s€gmentN,

Class, l€ngth, widah aod deptb ofriprap and outlet protectiors or dimensions ofspecial energy
dissioation structures,

) L Other Svstems

N/A ol.

N/A oz.

( Includes any non-typical, specidlty, manufqclu/ed ot innoeati\te stotmtlater
manegement/BMP practices or systems &enerally acceptedfot use as or in
conjunction vith othet acceptdble storm\tste nqnagemenl / BMP prccrices,
Requires evideace ofprior satisfactory industry use and priot Environmental
Division approval, waivel or erception .)

All requirements ofSectiotr Il, MiniDum Statrdards, apply to this sectiotr,

Certification criteria to be detemri[ed an a case.by-oase basis by tbg Eflvironmental DiyisioD
specific to the proposed SWM/BMP facility.
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STOR]VTWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

XIII. References ( The James City County Record Drawing and Consttuction Cerfirtca on Fotms and
Checklists for Stormwater Management / BMP Ictcilities were developed using ,he

folloting sources and rcfetences. )

D Baltimore County, Maryland Soil Colservatiotr District, As-Built Stormwater Managemert Pond
Checklist.

O Jam€s City County, Virginia, Guidelines for Design and Consirucaion of Stormivaa€r Martagement
BMP's (Ootober 1999).

2l James City County, Virgiaia, Stormwater Detentioo/Retention Basin Desigr Checklist and Erosion
and Sediment Control alld Stormwater Manager|rent Dcsign Plan Checklists-

D James City County Stormwat€r Poliay Fram€work, Final Report of the James City County BMP
Policy Project, October 1998, The Center for Watershed Protection.

B Plince Georges County, MarylaDd, As-Built Requiremeots ReteDtiotr or Detention Pond/Basio.

O Prince William County, Virginia, Stormwat€r Management Fact Sheet,

O Stafford County, Virginia, As-Buih Plan Checklist.

O Storrowater Maoagemeat Design Manual, NRCS MarylaEd Cod€ No. 378, Pond Statrdards aod
Specifications.

O USEPA/Watershed Management Institule, Stormwat€r Management ltrspection Foms.

O Virginia Impounding Struchlre Regulatiotri (Dam Safety), Depaltment ofConseryation &
R€creation, 1997.

O Virginia Erosiotr aDd Sediment Control Hardbook, Third Edition 1992, Virginia Departmed of
Conservation and Recreation, Divisiol ofSoil aad Water Cons€rv4tion,

O Vitginia Stormwatcr MaDagem€nt Handbook, 1999 editiotr, Virginia Department ofConservatiotr
and Recr€atiotr, Divisiol ofSoil aDd Wate. Coos€rvatioa.

Filq Shared\SWMPmg\BMACertifl RDCC_fi labte.wpd
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ECS Mid-Atlantic, LLC
108 lDgrrd noad
$uite I
Willi{dlburg, VA 23188
(?5n x2q-6677

October 14, 201 1

Williarnsburg-JCC Public Schools
597 Jolly Pond Road
Williansburg, VA 23188

ATTN: Mr. Alan Robenson

We are enclosing:

X Mate,rials Engineering Division Reports

,. X For your use

--$_ As requested

LETTER OF TRANSMITTAL

RE: Dj, MontBgue Elem€ntary School Parking Lot Cmt

ECS Job # 07:ll t38

Permits:

Locaticn: 53E0 Centerville Road
Wiluam$burg, VA

CC: AES Consulting Englneen,Inc. - Bruce Abbott

ENCL:
Field Repo* # 3 t0/l2t20t 1 bio-relention

Ii::'i':lii;.
r:l' r

\



ECS Mil-Agantic. LLC
'l08lngrdm Road
Suits'l
l.iilliamtbu.g, VA 251 88

l?t l 2?9-6677

DJ. Montague Elementary School Parklng Lot Cmt

Wllllamsburg, VA

Willismsburg-JcC Public Schools - Alan Robertson

ProJect

Location

Client

Remarks

Trip Charges*

CharSeable llems

blo-retention

Tolls/Parking*

Total 1,75

Re Obs.Tim6 0.00

Tlme of Arrivai Depanurs

02:00P 03:00P
Mileage'

* Travel tirne a d milea8r wjll be billed in accodanee r,/jth thc contmct.

Summary of Serviceg Performod (feld 16st dat4 locations, elivatlors I deplhs are estin|at€r) & lndividt,al* Contsctad.

The undersigned arrived on-sik, as requested, tc obsewe the bio-retentior pond at the enbarce
of D.J. Monague Elementary School.

The undersigned observed the following after completion ofthe bio-retention pond:

Rip rap was observed to be one to thrce feei in deptir built up at ths culverr from the parking

area into *re pond, oxtending a minimum of six feet into the pond from the culvert opening, The

soil was observed to have been placed and loose, appearing to be uncompacted fill with a

minimum of three inches of mulch on fte surface. Visible filter fabric wa$ noted amund the

entire perimeter of the pond as well as around the rip rap at the culvert. The undersigne.d also

noted that the silt fence in two areas had failed, allowing clay material from the outer edge of
the pond to infiltrate. The clay was observed to be on the surface of the mulch, the contractor

was notified and determined *rat the silt fence would be repaired and the clay material rernoved.

At this time, the underrigned determined that the surrounding root materiai had not sufficiently
estabijshed itselfenough to retain the clay ftaterial around the pond without aid of th€ silt fence

currentlv in place.

FIELD REPORT

Projeet No.

Report No.

Day & Date

W€athar

On-Slto Tiryts

L€b Time

Travel Time'

07:11l3E
J

Wednesday tunZnwl
70ol Rain

r.00

o.25

0.50

By John M. Foster, - Proieet Mflnager 1300

r66580
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D. J. Montague Elementary School
Erosion & Sedlment Control and Storm Water Control Narraflve

AES Project No. Wl0l62{0
Submlttal: February 2, 2011

The following te:d will serve as a brief outline or narrative for the above
referenced plan. This namtive will explain the erosion and sediment conhol plarl and
sequence as well as the storm water conhol utilized on this site plan.

Eroslon and Sedirnent Control

The erosion and sedime,lrt control for this site utilizes measures and practices
found in the Virginia Erosion and Sediment Conrrol (VESCFI) Handbook Third Edition
darrd1992.

Constnrction work wiil begin with the installation of the sediment trap and other
psrimeter con[ols located on the plan sheets. These contols are to be installed and
functional before any demolition or land disturbance is to begin It ghould be noted that
the sediment hap is located at the proposed bio-retention site. This area will selve ari a
sediment trapping facility until the conhibuting drainage area to the final facility is
stabilized"

Stormwater Control

With the installation of the erosion and sediment measure{r, the storm sewer
modifications and the swales shown on the plan can now be installed" Storrrwater from
the existing stonn sew€rs shown in this plan currently contribute to an existing BMp#3
(JCC#PC080i - located at Ford's Colony Golf Hole #7) within the atistilg Ford's Colony
subdivision (as shown on the Ford's Colony Overall rand Plan submitted with this plan
set). Computations have shown a moderate decrease in the rate of flow from the school
site to the existing storm sewer (please refer to the attached Hydraflow hydrograph
computations for this information).

Once the area is stabilized the bio-retention basin can then be excavated of any
sedimeirt accumulation from l,he sediment rap basin that occurred during the construction
process. The contractor shall not construct or convert to the final bio-retention facility
until the County Environmental Inspector has deemed the basin drainage area is
stabilized and that any conshuction activity sediment transport has eliminated- The
infiltration area ofthe facility can be excavaled and backfilled with the infiltation media
as shown in the plans at this time.

The lO-year event flow was applied to the existing storm sewer system #2. As
noted above, the bio-retention facility resulted in a reduction offlow to the existing storm
sewer system #2. Existing storm sewer system #2 has computations provided for both
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existing and proposed conditions, The existing storm sewer #2 contributes, as stated
above, to exisfing BMP#3 (JCC#PC080i).

The original design of BMP #33 (JCC#PC080i) has a published volume 400,000
cubic feet of storage. For the purpose of the narrative, it is a,ssumed that the imF€rvious
area of Ford's Colony Section 10 is cunently at 70 percent of the Section 10 drainage
area to BMP3 (JCC#PC0EO|, this percentage results in 10.0 acres of imperr"ious cover
for Section 10. The impen"ious area of the D.J. Montague site is proposed to be lg%
impenious area which results in 4.3 acres of impervious area to BMP3 (JCC#pC080i).
The total impenious area for this site is expected to be at 14.3 acres total, Based upon the
County criteria, for the currently approved Gpoint facility, the Water Quality Volume
(WQD needs to heat 1.5" of storm-water over the impervious aea This Requirement
results in a WQV of 77,864 cubic feet. This number is well below the published volume
of 2100,000 cubic feet currentlyprovided in ttre existing BMP#33 (JCC#pC080i).

The conclusion is that this facility is already more than adequate to accept the
increased drainage area of the proposed D. J. Montague site improvements.

Snecial Stormwater Crlterla

Since this site is in the Powhatan Creek watershed the Special Stormwaler Criteria
(ssc) for this site has been adclressed as well. Based upon the amount of disturbed area
for this site an SSC requirement of2 measures are to be provided for this site.

The first of these two meazures is the application of a High Performance-Turf
Reinforceme,nt Matting within the swales to comply with SSCF#28. The swales requiring
this application is a flat bottom trapezoidal swale adjacent to the playground are4 and a
V-ditch locat€d at the delivery area. With these two applications this measure has
complied with the site-wide requiremfiL

The bio-retention basin, SSCP#|2, is the second measure used on this site. This
facility will treat the largest increase of imperviow area in this plan as well as the
existing impervious irea

Environmental Imoacts

There are no envimnmental impacts associated with this project

S;Vobs\Wl0162\S.Dj Montague\Admin\Reporb\Eng\01 Subminal\W10162{0 E&S Namtive 201l{l-o?.rds.de
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ProJect:
Project No.:

D. J. Montague

SubJect Sedlment Trap Deslgn

Date: 1113012010

Calculated BIA R. Smlth

wi0162-00
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Dralnage Area to Sedlment Trap

Roqulrod Wet Storage E 67 cy/acre ' (Dralnage Area)

Requfred Dry Storage = 67 cylacre' (Dralnage Area)

Determlne VolumE of Sedlment Trap by Gontour:

Area Volume
Deoth (so. ft.) (cu. ft.)

o L 0

1 3252 2883

377',t 3511.5

0.58 Acres

39 cubic yards, or
1,049 cublc feet

39 cubic yards, or
1,049 cubicfeet

Sum Sum
Volume Volume
(cu. ft.) (cu. vd.)

00
288:! 107

3.4 feet

110.36

1't0.73

110.18

2 feet

Elevatlon

110

111

Volume
(cu. vd.l

0

107

130112

Length of Aggregate Outlet Welr = 6 ffJacrs & (Dralnage Area)

ElevaUon of Wet Storage Voluma

Elevatlon of Dry Storage Volume

Elevatlon of accumulated sedlment when sedlment
removed ls requlred (1r2 wet storage volume)

Top Wdth of Embankment (Ho = 0.4 ftJ
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draflow Storm Sewers Extension for AutoCAD@ Civil 3D@ 2009 Plan

ss#2.9
,.,10

ss#2-10

sstz-28

6

sstiz-zA

Bus Loop Area

Ballfield
Area

Proleql FllE: Ex Storm Sys z.sbn
OatB:01-11-2011
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Storm Sewer Tabulation
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74.014
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17.136
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-115.50
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Cub

Cub

Cub

D'Grt

DrGrt

MH

rcrl
mrl
Curb

Cub

Curb

MH

0.00

0.0t)

0.00

0.q)

0.(x,

0.00

0.(p

0.00

0.00

0.00

0.00

0.00

0.1s

0.49

0,t2

1.05

0.14

o.4

0.87

0.00

0.06

141

0,12

o,12

0.05

0.q)

9.67

0.70

o.71

0.e

0.35

0,@

0.00

u.ita,
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0.95
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Clr
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Clr

ch

ch

Clr

Clr

ch

0.013

0.013

0.0r3

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013
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o.77

1.(x)

0.50
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1.00
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1'12.36

114.81

118./t8

I14.5S

114,47

1r 0.00

106.94

107.'11
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11'l 42

ss#2-2>ss#2-1

ss#2-3>ssrz-2

ss#24>ssi23

ssrz-s>ss#z-4

ss#2-4ArSS2-4

ss#2-6>ss#24A

ss#2-2A>SS#2-2

ss#2€>ss#2-2A

s$r2-$ss#2€

ss#2.10>ss#2-9

ss$2-11>SSf2€

ss#2-28>SStr2-2A

Ris€r->SSr#2-28

Proiocl Fll6: Propossd Sbm Sys 28tn Number of llnes: 13 Dab:01-11-2011

${rBnd Sldrn S€tsrs E{€idrn t €.0€{t

Page 1



IIIITIIIIIITITTIITI

Storm Sewer Tabulation Paqe i
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(ff)

1

2

3

o

7

I
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1

1

7
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o

6
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240,ft'

1v.9a

74.014

64.000

109.084
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87.798

32.U2

17.136

8.790

84.230

33.000

0.49

o.gz

1.05

0.14
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0.00

0.06
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0.12

0.00
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l.|'ra

0.@
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10236
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110.79
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100.85

1m.01

103.84

104.59
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88.7S
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r(F.94
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114.8it
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108.94

107.'11

107.79

108.70

109,72

111.42

ss#2-Dssrz-1

ss#2-$ss#2-2

SSf2.$SS#2-3

ss#2-$ss42-4

ss*2-4A>SS#2.4

SS#2-OSS#2.4A

ss#2-2$ss#2-2

ss#2$>ss#2-2A

ss#2€>ss#2€

ss#2-1 0>ss#2-9

ss#z- r 1>ss#2{

ss*r2-2B>ss#2-2

Ris€r->SS*P-28

PIoJ€d me: Propc€d Sbrm s)|8 2.8tn NurnbsrotltrB:13 Run Dab: 01-11-2011

NOTES: Intenslt = 55.61 / onlet tl|ns + 10.@) ^ 0.74; Retrn p€dod = tO y|3. ; cBdr eseup b=box

Htdrafor Sloirn 56r€'8 Enrndg| !4.086



I
I
I
I
t
t
T

T

T

I
I
t
t
T

t
I
I
I
T

D. J. Mor.lregug
Elgrrenranv Scnool

ETSvInoNMENTAL DrvIgIoN
$rran*e GouputanoNs

SuBMrrTAu FEBRUARY 2, 2OI I

CONST,LTCIG EI.IGI'IEERS

Prepared by:
AES Consultlng Englneers

5248 Olde Towtle Road, Suite I
WilliarEburg, VA 23 I 88

(757) 253{040 Far: (757)22w994
httpy'/wwv-s€sva.com



ProJ@t
Projed No.:

SubJect:

Date:
Calculated Byl R Smlth

D. J. Montaguo Parklng Ereanslon

@irsutToiro ENGTiEER'

Deelgn Polnt:

T

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

c
I

RL Sld6lope
Lt. Sldeslope
Bass Wldtl
Max. Deptl
Channel SloF
Mannhge (n)

Depth of Flolv
Arsa
Hydraulic Radlus
VelocityM
Flor (O)

= 031 Acres

= 0.90
: 550 ln/hr

3.00 :'l
3.00 :1

0.00 Ft
0.51t Ft.
ZLIO olo

0.0't3

(Area dralnlng to D6lgn Polnt)
(Runofr Coefficlent)
(Dgslgn Ralnfall Intenstty)

(Peak Flow)

5 mlnutes

Q=ClA
= 0.911 x
: 1.5:! CFS

Channel Charac,brlsdcs

Concroto Savalg

o21
0.13
0-r0=-

Ft
SF
FI
Fusec.
cFs

Wetted Perlmeler = 1.3| Ft

(From Mannlng's Equaton)
(From Condnulty Equadon CFAV)

(Ar€a dralnlng to D6lgn Polnt)
(Runoff coofrclent)c

I

Q=C lA

Ghannsl Charac'terlsfl ca
Rt. Sldoslope
Ll SldesloF
BaseWldh
Max. Depth
Channel Slope
Mannhgs (n)

Depth of Flow
Area
Hydraullc Radlus
Velocity M
How(a)

0.so
6.rO In/hr (Deslgn Ralnfall lntens|)

(PeEk Flow)

5 mlnutes

= 0.90 x 6.40 x 0,31

= 1,79 CFS

3.00
3.00
0.00
0.50.

2t.10
0.013

:'l
:1

Ft
FL
o/o

Concrete Swale

022 Ft.
o.ts sF
0.11 Ft.
12.00 FtJsec.
1.78 CFS

Wetted Perlmeter = 1.41 Ft.

(From Mannlng's Equauon)
(From Contnuity Equaflon Q=AV)



" b u'loio'"b
,\'tl

ii -.I t-,' ,t
'd'Fr

,i'

l'



ffis Project D. J. Montague Parklng Expanslon
Project No.:

Sublect:

CoNSULTING Er.rcrNEERs
Date:

Calculatgd By: R. Smlth

Deslgn Polnh proposed Dl-7

ffi
DEinage Area = 0,16 Acros

= 0..15
e 5.50 ln/hrI

Q=ClA

Channel Charactedstlca
Rt. Sldeslope
Lt. Sldoslope
Base Width
Max. Depth
Channel Slope
Mannlngs (n)

Depth of Flow
Area
Hydraulic Radlus
VelocityM
Flow (Q)

(Area dralning to Design Point)
(Runoff Coeficient)
(Design Ralnfall Intensity) 5 Mlnutos

0.45 x 5.50 x
o./rc CFS

(Peak Flow)
0.18

EC€ HP-TRM Llnlng

Wettod Perimeter = 2.09 Ft.

(From Manning's Equaton)
(From Contnuity Equatlon Q=AV)

\\.

"\*" 
irz W"

= 3.00 i'l
= 3.00 :1

= 1.00 Ft.

= _J.0O- Ft.

= ,:;-Z-M to/o

= -fuTs-

o.17
o,26
o.12

t1.51.
dtr.

Ft
SF
Ft.
FUsc.
CFS

@
DrahageArea - 0.16 Acres

Q=clA
= 0.4S

= 0.46

Channel Characterlstlcs
Rt. Sideslope
Lt. Sideslope
Base Wldth
Max. Depth
Channel Slopo
Mannings (n)

Dopth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

(Area dralnlng to Deslgn Point)
(Runoff Coofficlent)
(Dosign Ralnfall Intensity) 5 Mlnutes

(Peak Flow)
0.18

EC-3 HP-TRM Llnlng

Wetted Perimoter = 2.1E Ft.

(From Mannlng's Equation)
(From Continuity Equation Q=AV)

I

= 0.45
= 6.rO in/hr

x 6.40 x
CFSI

I :1

i1

Ft.
FI-
o/o

3.00
3.00
1,00
1.00
2.04

0.035

I
I
I

0.19 Ft.
0.2s sF
0.13 Ft.
1.58 Ft./sec,
0.46 CFS

I
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D J Montague Slte plan
Blo'rsbndon Bash Deslgn Catculadon

AES Pro.lsci No.:Wt 0i62g)
Februaly 2, m11

Slte Hvdroloqrt
Deelgn basls:
lho PrB-Dwdopm€r drahage arm to trts sho ls o.:i:t asos. ot hb alea 0.36 aqes arB ln a non.lmparvbus stat6
al a C-rralue of 05{, r,rlth hs r€malnhg ar8a ofo.17 acres as ltnpqrvlous sl a Gvalue ot 0.S.
A Prc.DeElopment wslgtrbd Gh(br ot O.6t v€s calculsbd bassd upon thb Inttrmafon

Ths Post-Irevelopmsr dEhage ar€a to thb Btb b 0.53 acr6. ot thls arga o.2t acr€as a|9 tr| a non-tnpeMdls stato
al e G'valuo ot 0.50 nith tho romalnhg ar€a ot 0.3.1 acrBs a8 tmpoMcus at a gvalus ot 0.90.
A Post-Developmertt nelghbd Cbobrot0.S9 na8 catqjated bassd upon tt s tnbmadon

Waler Oualllv Volunro t €lan

BlGRdsnton Baeln Volume

Doslgn: ln0ltgb l.orror the tnpaMqls sr€a b comply wlth JCC 1$pom rsqulrsmant

Sbrag€ Volurno Rquf€d:

lG@n:
Total Drahags Ar€a

Total lmpsrvlous Ar€s:

WOV (Wabr Quafiy Volumo)

WOV= 1' / lmpeNlous A('ss:

Fotr-ba! Voftn|' t oslqn

Dgslgn: Sbra 1fi0 of 1. otrabrovsr lho hnp€Mous atsa.

lG$rn:

.l 125 Cublc lbot

0.53 As€s

0.31 Acr€8

'fi25 Cublc Fsst

Total lmporYlous Ar@:

Forsbay Volums R€qrfed:

0.3'l Acrsg

1'13 Cublc F€st

t
t
t
I
I

Elev.

109.31
110.0

Depth

0.69

ff@
(8o, R.)

735,
241.5

lncremental Volums
lcu. ff.)

0
217

Sum
Volums
lar ff.|

217

Inc. Volutns
(ql !d.l

0
I

Sum
Voluma
((xl.rd.)

8
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Hydraffofl Hydrographs Edenslon tor AltoCAD@ Chdl 3Il@ m09 by Aubdeslq tnc v6.066

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type = Rational
Stormfrequency = lyrs
Time interval = 1 min
Drainage area =_-1Q,530 ac
Intensity G 3.g53T7FiF
IDF Curve -:JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume:
Runoff coeff.
Tc by Usor
Asc/Rec limb fact

ThuFday, Jan 27, 2011

1.257 cfs
10 min
754 cuft

1

t
t
t
I
I
I
I
t
I

o (cb)
Blo-Retentlon . Pre Dev

Hyd. No. 1-1Year O (cfs)

2.00

20

Time (min)

1.00 1.00

I
I
I o.oo

I
o2
.* Hyd No. 1

10 12 14 16 '18





Hydrograph Report
Hydrafow Hydrographs Edsrtslon br AurcABO CMt gD@ Z0Og by Auhd€k, Inc. v0.066

Hyd. No. 2
Bio-Retention - Post Dev

Thursday, Jan 22, 20i l

. | /' l'*iq6 :
'llD\ r. \ -----.._

Peak discharge = f-r{zls.pfEHydrograph type =--[/od,-R.atisnal \ l,Q+^^ &-^..^--., - IStormtrequency = l yrs hTimeinterval 
- =1hin A.

Drainage area ;0ff4
Intensity
IDF Curve
Target Q Est. Req'd Storage=1279 cuft= 1.257 cls

l/ 4"el

T,,7-'[o:*:ffi:,Aiff^
a (cfs)

2.OD

Hyd.No.2-1Yoar I
[gud6#""" [ir O (cfE)

-!n

14 15

Tlmo (min)

1.00
1.00

)12
: Hyd No. 2

45678910

rlllllml Mod. Ratlonal Est. Storage = 279 crJft
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Hydrograph Report
Hydraflow Hydrographs Ertenslon br AUbCAIIO CMt gD@ 2009 by Autode3k, lnc, v8.060

Hyd. No. 3
Routed

Hydrograph type = Reservoir
Stormfrequency = 1yF
Time interval = 1 min
Inflow hyd. No. = 2 - Bio.Retention - post Dev
Reservoir name = Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max Storage

ltu'3day, Jan 27, 2011

= 0.130 cfs
= 15 min
= 856 cuft
= 109.74ft
= 1,561 cuft

Siorage Indlcaton msthod used. Wot pond rad,ng sbn stevadon = i09.30 fr.

a (ctu)

2.00

Routed
Hyd.No.3-lYear o (cb)

2.00

660

Time (min)

1.001.00

T

I
I o.oo

t
T

060
.._ Hyd No. 3

180 240 300

- 
Hyd No.2

360 420 480 ilo 600

lilllillll Total storage used = 1,561 cuft

nllF'--
t{l

tll1:|-. -
li,l
tl

I

i'

i

'l
120



Pond Report
Hydraflow Hydrographs Extension for AutoCAD@ CMI 3D@ 2009 by Albdesk, tnc. v6.0&t

Pond No, I - Blo-Retonton F lter
Pond Dab
Contours . Ussrdglln€d contou ar€s. Conlc mg$od usad for volume catculadon. Baglnlng Ele\ralion 3 108.80 n

Stags / Storage Tabla
stage (f,) Elwadon (n) Contour arsa (sqfr) lncr. Storage (cuft) Totalstongo (cun)

0.00 108.80 9270.20 109.00 '1,27120 1.t0.00 2.514220 .t I 1 .@ 3.252

ThuBday, Jan 27, mll

00
2M m41,&2 2,W

2,875 4,911

I
I
I
I
I
I
I
I
I
I

Gulvert I Orlflce Sbucturos

Rlso (hl
Span (ln)
No. Barrols
hvon El. (ff)
LanSth (ff)
slape (o/d

l{-Valuo
ffficoCGff.
MUU-9tagE

IBI ICI
3.00 0.00
3.00 0.00
t0
109.31 0.00
o.(xt 0.00
0.00 0.00
.013 .013
0.60 o.gt
No No

Welr Sbuchrres

IAl
Cro|'tlan(ffl = 4.67
Crsst El. (ff) s 110.33

Wob Coefl. = 3,3i1

Wslr Typo = Rlsor
luult€bgE : Y6

E:ff!,0n/hr)
Iw Eld. (fl)

IBI ICI

3.48 0.00
110.73 0.00
2.@ 3.&t
Broad

Y€a No

1Al

' 10.@
. 10.00

:1 106.50

' 34.00 .

' 0.09
..013
. 0.@
.da

lPrfRsrJ

0.00

0.00
0
0.00
0.00
nla
tta
0.60
No

TDI

0.00
0.00
3.3i1

No

. 0.mo Oy ContolI)

'0.00
NrIa: cdvarrodtlta or0o5 st6 6l9i,'zed ud6'hl€l|lctad o.dld (oo) cduaL Wdr dssa ded€d tbroii!.brddtqu 0c) srd a$rE gE tcs (s).

Shgo , Storago / Dlscharge Table

ltage slorage Elsvsdon ctyA ctvB ctvc prfRsr wrA wrE wrc wrD Erfl user Toblfl cuft fl crb cG cl8 clb cf€ cf8 ctb slb clb cfs cb
0.00 00.20 2M1,m 2,0382.m 4,911

108.8{1 0.00 0.00
109.00 3.18 oc 0.00
110.00 3.18 oc 0.18lc -111.00 4.95 oc 0.30lc -

0.00 0.00 0.(n00.00 0.(x) 0.([t00.00 0.00 - 0.178
4.098 0.8tie 5239I

I
I
I
I
I
I
I
I



Htrd.

No.
Hydrograph

tYPo
(orlgln)

P@k
tlot
(c{s)

Tlme
Intoffal
(mln)

Tlme lo
paal(
(ntn)

HyrL
volwns
(cuft)

lnfloe
Iryd(s)

Maxlmum
olqragon

(ff)

Tobl
strge usstl

(cufl)

Hydrograph
dscrlptlon

'l

2

t

Ratonal

Mod. Ratonal

R$Ervdr

10

15

889

1,tx

1,011 10s.82 1,707

Bl&Rebnlon - Prg Osv

BleRotenfon - Post Dav

Roubd

1 01 62 Bio-retention.gpw Refum Period: 2 Year Thursday, Jan 27 , 201 1

I
t
I
I
I

I
Hydfograph Summary Reqgf,fo'""r*,uon"*nsionrorAubcAD@cM3Er@z00ebyturod€k.rnavo.066



Hydrograph Report
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Hydrano/ Hydrographs E dension for AutoCAm CM 3tn 2009 by Autodestq Inc. v6.066

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type = Ralional
Storm frequency = 2yrs
Time interval = 1 min
Drainage area = 0.530 ac
Intensity = 4.660 in/hr
IDF Curve = JamesCig-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoffcoeff.
Tc by User
Asc/Rec limb faci

IhurBday, Jan 27, 2011

= 1.482 cfs
= 10 min
= 889 cufl
= 0.6
= 10.00 mln
= 111

a (cfs)

2.OO

Blo-Retenflon . Pre Dev
Hyd. No. 1 -2Year

O (cfs)

2.OO

20

Time (min)

1.001.00

02
: Hyd No. 1

10 14, 14 16 18



10Hydrograph ReportI
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Hydraflow Hydrographs B&ndon for AutoCAD@ Clvit 30@ 2009 by Autodssk, Inc. v0.066

Hyd. No. 2
Bio-Retention - Post Dev

Hydrograph type = Mod. Rational
Stormfrequency = 2yF
Time interval = 1 min
Drainage area = 0.530 ac

ThurBday, Jan 27, 201 1

Peak discharge = 1.7M cfs
Time to peak = 5 min
Hyd. volume = 1,023 cuft
Runoff coeff. = 0.69
Tc by User = 5.00 min
Storm duralion = 2.0 x Tc
Est. Req'd Storage = 329 cuft

Intensity
IDF Curve
Target Q

= 4.660 in/hr
= JamesCity-NW-14.lDF
= 'l.482cfs

O (cfs)

2.OO

14 15

Time (min)

I
I
I
I
I
I
T

I
1.00

11

I r.oo

I
t
I
I o.oo

I
I

Blo-Retentlon - Post Dev
Hyd.No.2-2Year

45678910

'IllTlTIU Mod. Ratlonal Est. Storag€ = 329 cuft

O (cfs)

2.OO

r12
:_ Hyd No. 2

/ \

/ \

/
t\\

/
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/
\
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I
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\
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T,f.
f -1
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Hydrograph Report 11

Hydranow Hydrographs Ertsnston for AutoCAD@ CMt 3D@ 2009 by Aubdestq Inc. v6.006

Hyd. No. 3
Routed

Hydrograph type = Reservoir
Stormfrequency = 2yE
Time interval = 1 min
Inflow hyd. No. = 2 - Bio-Retention - post Dev
Reservoir name = Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Thursdsy, Jan 27, 2011

= 0.147 cfs
= 15 mln
= 1,01 1cuft
= 109.82 ft
= 1,707 cuft

Sbrags Indlcaton melM used. W€t pond rouilng sbrt etevsdon !: jO9.3O ff.

a (cfs)

2.00

Routed
Hyd. No.3-2Yaar O (cb)

2.00

660

Time (min)

1.001.00

0.00
0 60 120 180 24A 300 360

HydNo.3 
- 

HydNo.2 illlllilli

420 ul80 540 600

Totaf storage used = '1,707 cuft

fl



Hvd.
No.

Hydrograph
typo

(orlgln)

Peak
fow
(cc)

Tlme
Interval
(mln)

Tlme to
p€ak

{mln}

Hvd.
volumo
(cuff)

lnflos
hld(s)

Maxlmum
olsvatlon

(fr)

Tobl
strge u3od

(cnff)

Hydrogmph
descrlpdon

1

2

Rafonal

Mod. Raflonal

ResorYolr

1.927

.r.966

0.165

1

1

10

o

1E

1,156

1,593

1,524 110.05 2174

I

Blo.Retgnton - Pro Dsv

BloRobnton - Post Dsv

Roubd

10162 Bio-retention.gpw Retum Period: 10 Year Thursday, Jan 27,2011
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Hydrograph Report 13

Hydraffow Hydrographs Erdsndon br AutoOABO CMt 3OO 2009 by Aubd€sk, Inc. v6.0OB

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type = Rational
Stormfrequency = 10yrs
Time interval = 1 min
Drainage area = 0.530 ac
Intensity = 6.059 in/hr
IDF Curve = JamesCity-NW-l4.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
AsdRec limb fact

Thur8day, Jan 27, 20l l

= 1.927 cfs
= 10 min
= 1,156cuft
= 0.6
= '10.00 min
= 111

Blo-Retentlon - Pre Dev
Hyd. No. 1 - 10 Year O (c'fe)

2.OO

20

Time (min)

1.00

0.00



14Hydrograph Report
l-lydranow Hydrographs Extsnslon for AutoCAIlO CM 3m 2009 biy Auhd€sk, tnc. v6.066

Hyd. No. 2
Bio-Retention - Post Dev

Hydrograph type = Mod. Rational
Stormfrequency = 10yF
Time interval = 1 min
Drainage area = 0.530 ac

ThuFday, Jan 27, 2011

Peak discharge = 1.966 cfs
Time to peak = 5 min
Hyd. volume = 1,593 cuft
Runoff coeff. = 0.69
Tc by User = 5.00 min
Storm duration = 2.7 xTc
Est. Reqd Storage= 431 cuff

Intensity
IDF Curve
Target Q

= 5.377 inftr
= JamesCity-Nw-14.lDF
= 1.927 cfs

0 2

Hyd No. 2

Blo-Retentlon - Post Dev
Hyd. No. 2 - 10 Year

46810 12

litiltllli Mod. Rational Est. Storage =431 cuft



Hydrograph Report 15

Hydraflow HydrogEphs Erbnston for AutoCAD@ CMI 3D@ 2009 by Aubd€3k, Inc. vO.@

Hyd. No. 3
Routed

Hydrograph type = Reservoir
Storm frequenry = 10 yB
Time interval = 1 min
Inflow hyd. No. = 2 - Bio-Retention - post Dev
Reservoir name = Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevaton
Max. Storage

Thurs{tay, Jan 27, 2011

= 0.185cfs
= 18 min
= 1,523cuft
= 110.05ft
= 2,174 cuft

Sbrage lrdlcaton method u3ed. Wet pord rouing sb.t ol€vEton q 1OS,3O n

O (cf€)

2.O0

Routed
Hyd. No. 3 - 10 Year

1.00

O (c{s)

2.00

660

Time (min)

1.00

0.000 60 120

- 
Hyd No. 3

180 240

- 
Hyd No. 2

300 360 420 480 540 600

flllffllll Total storage usod =2,174 cuft



Hvd.
No,

Hydrograph
typs

(orlglnl

Peak
llow
(cib)

Tlms
lnlsrval
(mln)

Tlma to
pear
(mln)

Hvd.
volumg
(cuft)

lnflow
l4d(s)

Mal|mum
elovallon

(ft)

Total
stge used

(cuft)

Hydrograph
do8crlpuon

1

3

Ratonal

Mod. Radonal

RessIvolr

Lg3

2,805

0.aa

1

1

10

't8

1,529

2,110

2,gm 110.2. 2661

Blo-Rebndon - Prs Dev

Blo-Retgntlon - Poet Dev

Roubd

10162 Bio-retentlon.gpw Retum Period: 100 Year Thursday, Jan 27,2011
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17
Hydrograph Report
Hydtaflow Hydrographs Bdarclon br ArtoCAD@ CMI 3D@ 2009 by Altodssk, Inc. v6.066

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type = Rational
Stormftequency = 100 yrs
Time interval = 1 min
Drainage area = 0.530 ac
Intensity = 7.996 in/trr
IDF Curve = JamesCity-NW-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

fhursdsy, Jan 27, 201 1

= 2.543 cfs
= 10 min

= 1,526 cuft
= 0.6
= 10.00 min
= 111

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

O (cfs)

3.00

Blo-Retentlon - Pre Dev
Hyd. No. 1 - 100 Year O (cfs)

3.00

20

Time (min)

2.OO

1.001.00

o2
*: HYd No. 1

/

/

0.00
10 12 14 16 18



18Hydrograph Report
Hydranorir Hydroempb Eltonslon for AutoCA@ Ctvit 3D@ 2009 by Altodosk, lnc vO.O66

Hyd. No. 2
Bio-Retention - Post Dev

Hydrograph type = Mod. Rational
Stormfrequency = 100yrs
Time Interval = 1 min
Drainage area = 0.530 ac
Intensity = 7.'l?2lnlhr
IDF Curve = JamesCig-NW-14.lDF
TargetQ = 2.543cfs

Thucday, Jan 27, 201 1

Peak discharge = 2.605 cfs
Time to peak = 5 min
Hyd. volume = 2,110 cuft
Runoff coeff. = 0.69
Tc by User = 5.00 min
Storm duration = 2.7 xTc
Est Req'd Storage = 575 cuft

I
I
I
I
I
I
I
T

I
I
t
T

I
T

I
I
t
t

O (cfs)

3.00

Blo-Retentlon - Post Dev
Hyd. No. 2 - 100 Year

6810 12

rllllTflll' Mod. Rational Est. Storage = 575 cuft

O (cfs)

3.00

2.OA

18

Time (min)

2.OO

1.00 1.00

0.00
02
'- HYd No. 2
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Hydrograph Report
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HydEflo^r Hydrographs Exbnslon br AUbCAD@ CMI 3D@ 2009 by Autod€sk, Inc. v6.065

Hyd. No. 3
Routed

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Time interval = 1 min
Inflow hyd. No. = 2 - Bio-Retention - Post Dev
Reservoir name = Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

ThuFday, Jan 27, A)l l

= 0.208 cfs
= 18 min
= 2,020 cuff
= 110.22fr.
= 2,651 cuftI

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

Sbrage Indcadon m€thod us€rl. Wel pod rqJthg sbrt elovadon = 109.30 ff.

A (cfs)

3.00

Routed
Hyd. No. 3 - 100 Year a (cb)

3.00

2.00

720

Time (min)

2.00

1.001.00

0.00
0 60 120

- 
Hyd No.3

180 2N 300

- 
Hyd No.2

360 420 480 540 600 660

| | ll tJ llll Total storage used = 2,651 cuft

ft
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20Hydraflow Rainfall Report
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Hydraflow Hydrograpb Bdendon for AUbCAD@ CM 3m m09 by Autodssk, tnc" v6.066 Thursday, Jan 27,2011

Rstum
Perlod

(YrB)

Intanslty-Ihnadon-Frequancy Equatlon Coefndents (FHA)

B D E (NrA)

3

10

25

s)

100

1@.6580

70.d!00

34.3730

57,W

55.6't(xr

48.5400

38.78tX'

38.rr@

15.8000

12.7ilo

3.7000

10,50(x)

10.0{n0

8.5@0

6.0000

5.2500

0.9960

0.8700

0.4880

0.7800

0.zrc0

0.67@

0.5$0

0.5600

File nams: Jam6Cttg{W-14.lDF

Intens$rel/61s4g;aE

Rstnm
Perlod
(Yre)

htsn8tty Valu6 (ln/hr,

5 mln t0 18 m 23 30 35 /O /|5 50 58 80

2

5

10

a

100

4.q

11.qt

6.&

7.50

8.4S

9.42

ooo

3,95

4.86

9.58

5.48

6.87

8.00

3.31

3.92

a,a

4.dt

5.'14

5.85

6.43

0.82

2.85

3.39

7,3.3

4.t2

4.49

5,14

5,67

6.03

2.il

3.00

6.6E

3.5/

4.00

4.Q,

4tt1

5.45

2.A

6.18

3.2.

3.63

4.21

4.68

5.@

2,O1

245

3.77

zg
3.&,

3.88

4.9

4,U

t.&i

224

5.44

L71

3.08

3.@

4.05

4.35

1.68

z0il

5.10

2.52

2,Al

3.37

3.81

4.10

1.08

4,92

2,&

2.@

3.18

3.61

3.@

1.45

1.80

4.71

2,2,

253

3.01

3.4i

3.70

1.35

1.70

4.50

2,@

z40

2.8

327

3.54

Tc e tme ln mlnubs. Valu€a may oceed 60.

Ralntull Preclpltadon Table (ln)

SCS 24hour

SCS &Hr

Huff-1sl

H!ff-2nd

Huff-3rd

Huff-4th

Huff-lndy

Custom

2&
0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.50

1.80

1.55

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

4,m

0.00

2.75

0.00

0.00

0.00

2.75

2-@

5.80

4.00

0.00

0.00

0,00

4.00

6.40

0.00

5.38

0.00

0.00

0.00

5.38

7A

0.00

o,cl,

0.@

0.00

0.00

6.50

6.00

8.00

4.00

8.00

0.(X'

0.00

0.00

8.00

7.10
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Richard Smith

Hydraulic Design of Energy Dissipators fof Culverts and Channels
Hydraulic Engineering Circular No. 14, Third Edition
U.S. Department of Transportation Federal Highway Administration - July 2006

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

A

Outfall Description:

Pipe Diameter (D) or (Wo) =

Flow (Q) =

Tailwater Depth (TW) =

Determine brink depth (yo):

TW

YolD

Existing Storm Structure 2-1

(K,)+-=(1)#= s.3e

0.50
1.5{l

0.90

YolD

= AlDz x

=Q+

1.50 FT.

14.86 CFS

0.50 FT.

0.33

Fmm Figure 3.4

D

0.9 x 1.50 = 1.35 FT.

Determine culvert outlet velocity (Vo):

TW 0.50
= 0.370yo 1.35

A t D2 = 0.7445 From Table B.2 where v"lD d/D

1.68 SF

8.9 FTiS

Determine Froude number (Fr):

y. = (Al2l"' = O.9Z FT.

Fr = Yol 1p2.2) (y")1112 = 1.63

D2=0.7445x2.25
A=14.9+1.68

Page 1 of 5
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Try d50/ye = 0.30 d5s = 0.30 x 0.92 = 0.27 FT. or 3.3 lN.

Tailwater Parameter, Co

TW/Y"= 0.50

TW/ye<0.75
0.75<TWiy"<1.0

Equation 10.2

1.0 < TW i

0.92

co

0.55

1.4

4.0 (TW/y") - 1.6
4.0( 0.55 )-1.6=
2.4

h" / y" = 0.86 (duo I y" )"uu ( Fr ) - Co Equation 10.1

h"/y" = 0.86 ( 0.30 ( 1.63 )- 1.4o

h"/Y" = 1.325

hs = 1.325 x 0.92 = 1.21 FT.

Check
hs/d5o = 4.42 > 2OK
dso / y" = 0.30 > 0.1 OK

Riorao Basin Size
Length of Dissipator Pool

Ls = 10 X h" = 12.1 FT.

or L" = 3 x Wo = 4.5 FT. Use Larger Value L" = 12.1 FT.

Total Length
LB = 15 X h" = 18.2 FT.

or LB = 4 x Wo = 6.0 FT. Use Larger Value Lr = 18.2 FT.

Width of Apron
wB = w" + 2 (Le/3) = 13.6 FT.

Length of Apron u

LA-LB'L5
= 18.2 - 12.1 = 6.1 FT.

Page 2 of 5
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1.0{

0.95

0.90

0.85

0.80

0.75

0.7{t

0.65

0.60

0.55

ro 
o.Fo

0
0.,t5

0..t0

0.35

0.30

0.25

0.20

0.15

0,10

{t.05

0.f t"2 0.3 0.,t 0.5 0.6
TW,'0

1.00.':l0.s0.7

6.0 I
f , //

Kuei02'5- 5J, r' .{ It /
//

5.0 ,/

4.5 u
7 ,{

4.0 { /1
3.5_ r'3.0'

7-l2.0 4
1.5 /

- t.0
rJ
/

v, -4
/

o.a/=xrro. t2'5 Ku = 1.811 for 5l
Ku = '1.0 for CU

Yo - brlnk depth
D = crrlve dlamet*r

TW: tirilwnter deplh

/

I
/

DimenEionless Rating Curves for the Outlets of Clrcular Culverts on Horizonlal and
Mild Slopes (Simons, 1970)
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y = deplh , m (ft)

O = diameter of pipe, m (ft)
A = flren ot now, m2 (ft:)
R= hydraulic mdius, m (ft)
source. USBR ( | sr74)

= discharge by Equation,
n = lvlanning s coeflicienl
S = channel bottonr and waler sudacg slope
(r : unrls conversior = 1.49 for Sl, lfoaCU
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Teble 8.2. Uniform Flow in Circular Sections Flowing Fartly Full
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Figure 10.1, Profile of Riprap Basin

FIPRAP
rusT
slfoYvtl

iloRtzolrTAL
FLOOE

Figure 10.2. Half Plan of Riprap Basin
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WATER CONSERVATION STANDARDS
F'OR

D,J. Montage Elementary School
illiamsburgJrmc.rLr$fr*rOt"nooo

This document outlines the measures and standards to be implemented at the site of the

D.J. Montague Elementary School, further identified as Tax Map Parcel #3130100049, in the

effort to conserve water and reduce water use. By the countetsignrng by the authorized

representative below, Williamsburg-James City County Public Schools agrces to honor the

following water conserving guidelines, standards, and measures:

l. Williamsburg-James City County Public Schools agrees to eldorse *Water Smart

Landscaping", to include measures to minimize irrigated turf areas, to use drought

tolerant plant material in landscaping enhancernents and periodic replacements of plant

materials, and to use landscaping materials requiring low water consumption for
survival. Trees located in turf areas will be muldhed. warm season grasses such as

Zoysia and Bermuda shall be used.

2. Williamsburg-James City County Public Schools agrees to not install irrigation systerns

to support any pre-existing vegetation located on the property. Wherever possible,

existing trees and vegetation should be retained.

If the General Manager of the James City Service Authority approves use of the public
water supply as a source for common mea irrigation, it will be limitd to the turf and

landscaped areas with drip irrigation only for the common element of no more than

998,048 squarc feet. A rain sensor must be included at the time of installation of an

irrigation systun.

Williamsburg-James City County Public Schools shall incorporate the use of water-

conserving fiXtures to promote water conservation and minimize the use of public water

resources. All replacement and new-installation installed fixture and appliances such as

toilets, faucets, showers, and dishwashers shall be high-efficient models. Where

appropriate, point ofuse and/or cenhally located small-volume hot water heaters should

be used.

Williamsburg-James City County Public Schools agrees to honor and zupport the efforts

of the James City Service Authority and Jarnes City County during periods of water

crisis, water restricted use periods, and drought.

Williamsburg-James City County Public Schools agrees to only withdraw water for
irrigation from a shallow well (less than 100 feet) should ground water be needed for
irrigation. Williamsburg-James City County Public Schools agrees not to install or

construct a w€ll on the property without the approval of James City Service Authority
General Manager.

?

4.

5.

Page 1 of2
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7. Williamsburg-James City County Public Schools agrees to provide this agreement to all

futurg owners.

Being in support and agreement of these WATER CONSERVATION STANDARDS

For Williamsburg-James City County Acknowledgement:

Public Schools (Pdnt Name & Title)
For the James City Service Authority

(SEAL) (sEAL)By:
Printed Name:
Printed Tile:

Larry M. Foster
General Manager
James City Service AuthoritY

S:Vobs\Wl0l62\00-Dj Montague\Admin\Fonns & Cotunentsucc WaterconservationAgreeneDt 20l0 doc
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Project No.:&s ^ -^.. Subiect: Channel D€ign at Playground

MAR 

'4 
ZUII'" Date: 12/2 2010 (Revised: 3/2tll)

d$"{'$""ttl

SFot-lt Fht+L
D. J. Montague Parking Expansion

coNst LTsrs El.rorNEERs

wl01062-00

Calculated By:

Q=ClA

0.45
5.50 in/hr

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rairfall Intensity) 5 Minutes

(Peak Flow)
5.50 x 0.160.45 x

0.40 cFS

Lt. Sideslope
Base Width
Max. Depth
Channel Slope
Mannings (n)

Depth of Flow
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

3.00 i1

3.00 t1

1.00 Ft.

1.00 Ft.
2.74 oh

0.035

0.16 Ft.
0.23 SF
0.12 Ft.
1.69 Ft./sec.
0.39 CFS

EC-3 HP-TRM Lining

Wetted P€rimeter = 2.00 Ft.

(From Manning's Equation)
(From Continuity Equation Q=AV)

Chan nel Characteristics

I

o.t6 Acres
0./t5
6.40 in/hr

(Area draining to Design Point)
(Runoff Coefficient)
(Design Rainfall Intensity) 5 Minqtes

(Peak Flow)
0.16

EC-3 HP-TRM Linins

Wetted Perimeter = 2.08 Ft.

(Fmm Manning's Equation)
(From Continuity Equation Q=AV)

a=ClA
0.45 x 6..10 x
0.46 CFS

Lt. Sideslope
Base Width
Max. Depth
Channel Slope
Mannings (n)

Depth of Flont
Area
Hydraulic Radius
Velocity (V)
Flow (Q)

o.17 Ft.
0.26 SF
o.12 Ft.
1.76 Ft./sec.
0./t6 CFS

3.00
3.00
1.00
1.00
2.74

0.035

:1

:1

Ft.
Fr.

Yo

Ghannel Characteristics
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To the reviewer:

The following sup'porting documentation and calculations were performed through the
following procedures:

Water Quality Volume Design is determined through simple, direct, mathematical
calculations;

Modified Rational Storm Determination is generated using a graphical solution
technique of the Modified Rational Method, Critical Storm - Direct Solution, as 'represented in Chapter 5 - Engineering Calculations of the Virginia Stormwater
Management Handbook;

Hydrographs, pond volumes, water surface elevations, and pond release hydrographs
were generated using Hydraflow Hydrographs 2007, Version 9.25. Please note that
values of the input hydrograph to be routed were manual inputted from t}re values
generate by the Modified Rational Storm Determination.



D J Montague Slie Phn
Bl@retention Basin Dedgn Calqrlation

AES ProJect No.:Wl 0162-00
Februarv 2. 2011

Slb Hvdroloov
Oe6tgn b€el6:
The Pre-Oevelopment dreindg€ area to this site iE 0-53 aqes. Of fiis area 0.38 acre€ are in a non-imperyioua state
*{q.iC]indQ.@{dh,ll*rasdnirEFecr*dq :!Z {s5res,,isp|]vioia*$q.{duedqSe
A Pre-Development weighted Gfatior of 0.61 was calculated based upon this information

The Post-Da/slopment drainage ar€€ to this site is 0.53 acres. Ol this area 0.21 acreas are in a non-impeMoue date
at e Gvaluo of 0.50 wlth the remalning area ot 0.31 acres as imp€rvious at a C-value of 0.90.
A Post-De\r'elopment welghted C-tactor 6t 0.69 was calculated based upor this intomation

Watsr Oqditv Volume Daslqn

Bio-Retention Ba6ln Volume

Design: Infittrete 1" over th3 impeftious arca to comply with JCC l Gpoint requirement.

Slorage Volume Required:

Knovm:
Total Drainage Area:

totdl lmp€rviou8 Area:

WQV (Water Quality Volume)

WQV. 1" / lmpeMoue Acres=

TotEl Impervious tuea:

Fore-bay Volume Required:

1'125 Cubic feet

0.43 Acres

D- f Aores

1125 Cubic Feet

EnTt'rj

Folln vv,olt|ma 0.|hr

Deeirn: Store 1/10 of '1" of water over lhe imperyious area.

Known:

0.31 A61e6

l13 Cubic Fe€t

g1z tfr
Elev.

109.31
44{r4

DeEilh Area
{sd. ft. }

r{-{.6

lncremental Volume
{cu. ft.)

0
2+7

Sum
Volum6
(dJ. fr.)

t47

Inc. Volume
(cu. vd.)

0

Sum
Volume
{cu. vd. )

a
217 cu.ft.



Modified Rational Storm Determination - D. J. Montague Site lmprovements

James City County
AES Job. No. W'l0162-00

Itardt 2l . 2011

Pre-Development

Area = 0.53 ac. Tc = 10.0 min.

De3cription C Yactor Ai€a CA
Composite Area 0.6 0.53 ac. O-32

0.00 ac. 0.00
0.00 ac. 0.00

0.32 - ECA

Storm Event

2yr. lz= 4.59 in/hr

10 yr. ho = 6.06 in/hr

25yr. lzs = 6.87 in/hr

l@yr. r,r&= &@ialhr

Qz = 1.46 cfs

Qro = 1.93 cfu

Qzc = 2.19 cfs

Q,s = r 54.{*

Post Development
Area = 0.53 ac. Tc = 5.0 min.

Description C factor Area CA
Composite Area 0.69 0.53 ac. O.37

0.00
0.00
u.5I =ECA

Req'd Storage

391 CF

529 CF

@,7€F

708 CF

Critical Storm Event

2yt. lz=

10 yr. lto =

Z€yr. lm=

100 yr. ltm =

4.05 in/hr

5.29 in/hr

603,inlhr

7 .02 inlhl

Qz = 1.48 cfs

Qro = 1.94 cfs

Qer= *?Oc!l
Qroo = 2,57 cfs

w10162{0 Modified Rational Critical Storm.xls
3t21DO11



dElFEI--------------- i

I! ---l
11ME

2'rc + rD

IITE

Calculate 2-yr critical storm duration:

5.56
5.43
5.31

5.19
5:08
4.97
4.87
4.77
4.68
4.59
4.50
4.42
4.34
4.26
4.19
4.'12
4,05
3.98
3.92
3.86
3.80
3.74
J.O6

3:63

3,52
3.48
3.43
.t,.tE

3.34
3.29
J,2t

2.03
1.99
1.94
1.90
1.86
1.82
1.78
1.75
1.71

1.68
1.65

1.62

1.59

1 .56
1.53
1.5'1

1.4E

1.46
:l33
'l.4'l
1.39
1.37
1.35
1.33
1.31

1.27
1.25

1.22
't.20
1 .19
1.t17

Storm Runoff
Volume

Release Flow Req'd
Volume Volume

255
274
290
305
3'f9
22t

u2
351

359
JO/

Jlo
382
386
386
390
391

N/A
r#A
N/A
N/A
N/A
NiA
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
IA

AES Consulting Engineer
Wrili..Ylebur!, Vr.ginia

wlol62{ li,lodif.d Rdi'| l CriricC Sb.mids
3n1mI1

Modified Rational Stom Determination - D. J. Montague Site lmprovements
James City Coung
AE€ Job. No. W10142-00
Stormwater Management Facility D$ign (Moditied Raiionat Method)

ffi$
coxslt TltG EIiG €ERS

<== Critical

Drainage Area =
Rational "C" =

Tima of Conc =

Rec. Limb Fac. =
Starl lnteNal =

,Ralsrsc,Rala

Tims lnterval

Slorm Duration

;
9
IE

t
*ft

Ofu

6.0
6.5
7.0
75
8.0
8.5
9.0
9.5
10.0
10.5
1 1.0
11.5
12.0
12.5
13.0
t'l a

'14.0

'1.t.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19,5
20.0
20.5
21.0
2'l.5

424
8&l
903
940
975

1,009
1,U2
't,073

1 ,103
.t 114

1 ,161
1,188
1,214
1,239
1,264
1,2E7
't,310

1,332
1i35rt
1,375
't,395
'1,415

1,434
1,453
1 ,471
'1,489

1,506
'1,523

1,539

1,57'l
1,586
4;604

569
601

613
635
€57

700
722
744
/oo
788
8t0
832
E54

875
8S7

919
941

963
985

'1,007

1,O29
't,050

1;012
1,094
1,'t16
1,138
1,160
1 ,182
1,2M
't,226
't,247

1,2@



N/A
N/A

1,291
1,3r3

1,616
r,630

'1.16

1.14

AES Consuning Engino€rs
Wfrt brrg, !,li!ka

wl(X€iHD t odn d Rrdqd Cridod Sb.lni.
sa'flEotl



2-yr Cdtlcal Stom

49 t-lo^A €O 8*4a-tt<-

o
; 0.80
o
E

Tlme (min)

- - Outf,orv

Hydrcgraph Dals

Po3I-Dev lnflow
2-yr Critical Storm

Oumow
Flovy

0.00
1.8
0.00

I tme
0.0
13.6
21.0

Tim.
0.0
5.0
13.5
21.0

Flow
0.00
1.48
't.48

0.00

AES Consulting Engineors
Wtli.tEbu.E[ v4ir*t

rvtfi 6240 lhdf€d R.lid€l C,id.d Sbn,)d.gt€ott



Modmed Ratlonal Stom lletermlnatlon - D. J. Montague Slte lmprovement!
James City County
AES Job. No. Wl0152-00
Sbtmw.ter fr.nrgqBnt F.cility Dolign (Modifi€d Rstlofial lrqhod)

MS
cot€t[.t||c EtGxEiS

Orainage Area =
Ralional 'C' =

Time of Conc =
Rele€se Rate =

R"..'t:hrbFR.
Strrt lnterval =
Tlme It erval =

*Y
E

z
d.

Storm Runoff Releas€ Flor,v Req'd Siorage

<.. clfibal

lEl-----r:
-io N/E

Calculate 1o-yr critical storm duration:

/#
a 2,rc a fo

Storm Duration tntenrily Qpk Volum€ (fi1 Volume (d) Volr.rme (d)
5.0 7.50 2.71 1.028 723 306
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
'ra.t
15.0
t6.0
17.0
't8.0

t 9.o
z).0
21.0
n.o
23.0
2'13
25.0
26.0
27.O

28.0
nco
30.0
31.0
32.0
33.0
34,0
35.0
36.0
37_0

38.0
39.0
rD.0

7.15
6.83
6.55
6.29
6.06
5.8,r
5.65
5.46
5lF
5.14
4.99
4.85
4.72
4€0
4.19
4.38
1.28
4.18
{€
4.00
3.92
3.8,t
3.n
3.74
3.63
3.56

3.U
3"38
3.32
3.27
3.2,
3.17
3.'12
3.OB

2.61

2.50
2.10
2.30
2.n
2.11
2.06
2.00
l.gt
1.88
1.82
1.77
1.73
1fi
1,6,f
't.60
'r.56

1.53

't.t0
1.6
'1,,43

1.,11

|.38
{35
1.33
1.30
t.28
1.6
121
1.2,
1.20
1.'18
r.16
'l .l 'l
1.12

1,237
't,329

1 ,,t 15

I,i{96
I,571
1,612
|,708
1m
|,831
1,889
t,943
1,995
2;gl5
2,093
2, t39
2, t83
2,2m
2,*7
2,306
2,315
2,382
2,118
253
2,187
2,521
2,553
2,W
2,615
2,U5
2,671
2,7V2
2,730
2,757
2,781

780
838
896
faif

1,012
1,069
1,127
1,185
1,x!
't,301

1,358
'| ,416
1,171
r;5s2
1,590
't,u7
1,705
1,763
,l;8al
1,879
1,936
1,994
2,052
.?,i@
2,'t68
2,25
2283
2,v1
2,399
2,157
2,511
2,572
2,630
2,688
2JL

357
399
434
t@
ilSil
501
514
523
33
N/A
N/A
N/A
N/A
lEFr

NiA
N/A
N/A
t*
N/A
N,/A

N/A
N/A
AA
N/A
N/A
N/A
N/A
.NIA

l,UA
N/A
N/A
t't/A
N/A
N/A

AES Corls.lldng Engin€e6
Wlllbm.&.t, Mrllnh

yr10164.0o Modn€d Rdlord Criticrl Sirrn.r.
3n1tm11



r.!ftg]|ehO|b

Fod:DcvHtsr
Ttnc FbrY

roJr Cd0cd Shrn
Oift*

0.0
6.0

14.0
?5

0.m
L94
r.94
rlb

fm!
0.0
14.0
21.5

Ftow
0.m
1.93
0.@

AEgCq|fttgts|ghrqr
rrrfr*.rf, \rbrla

'lotco r.clbd i.tcaqld h|'l"fr
!t{nd{

I Gyr Crl0c.l Storfi

2.50

2.00

1.50

Ig

I
1.00

o.50

0.@
0.0 5.0 10.0 |5.0 200 25.0

Tlm. (nhl

- - oudlow



l.i"*"{FffJ: :to'm 

Detem'r'atron' D' J, Montasuo sne rmprovemenb 

ffi S
Stomwrtrr |tdrlgsnent Fslltfy De.lgn (modn€d Rrdonal tl€fiod) COISI .t||c gG[GEr8

Draanage Area
Ralional "C'

Time of Conc
Release Rata

filc. Liib F c.
Start lnterval =
Timc Ir cryal

IEF-------rr

2.rc + rD

'll/E

i
It
ht
E

Calculete 25-yr critical storm duration:

Slorm Runoff ReloEs€ Flow Req'd Slorage

<== C tal

/P
Storm Duralion lrten8ity ODk Vohime (lt5) Volume (t') Votims (ft1

5.0 8.49 3.10 1.16,1 820 344
6.0
7.0
8.0
9.0
10.0
t 1.0
12.O

13.0
tt.o
15.0
16.0
17.0
18.0
It.o
20.0
2'1.0
2..0
23.0
a4s
25.0
26.0
27.0
28.0

30.0
31.0
32.0
JJ.U
3{0
35.0
36.0
37.0
38.0
39.0
40.0

8.09
7.71
7.42

6.87
5.63
6.12
6.21

b.0t
5.85
5.69
5.5a
5.,f0
5.27
5.1il
5.03
1.92
4.81

+11
1.62
,1.53

4.11
,1.36

{28
4.21
,1.13

1.07
,1.00

494
3.88
3.82

3.71
3.65
3.60

2.96
2.83
2.71

2.61
2.51
2.13
2.35
2.27
2h
2.11
2.08
2.03
't.98

1.*t
1.88
t.8il
1.80
1.76
1.72
1.69
1.66
1.62
1.59
t.57
1.5,1

r.51
1.49
1.'16
1.U
1.12
f.it0
1.38
1.36
1.3,1

r.32

1,287
I,,101

1,506
1,60t
1,696
r,783
't,865

1,943
2;m7
2,087
2,155
2,220
2,282
2;3n
2,399
2,1v
2,508
2,560
2p10
2,659
2,76
2,753
2,797
2&ll
2,AU
2,E25
2,966
3,006
x,{x4
3,082
3,120
3,156
3,192
3,27
3,2F1

885
06t

't,016
1,0&
1,117
1,213
1,278
1,v4
1,rf10
1,175
1,541
1,606
1,672
'1,737

1,803
1,868
1,93i+

2,0@
ej005
2,13'l
2,196
2,?s.iz

2,327
23S3
2,159
2,521
2,590
2,655
?;t21
2,78
2,852
2,917
2,983
3,0.19
3,114

102
il50
it90

t22.
5,19

570
587
599
GO?

N/A
N/A
tvA
N/A
i$tl
N/A
N/A
N/A
N/A
t{A\
N/A
N/A
N/A
N/A
,NA
tvA
N/A
N/A
N./A

NIA
wA
l,l/A
N/A
N/A
tvA
'NTA

AES Cor|sulting Engh€erg
Wlllhrl.!.fl, \arlinb

wl01&2.(n ModlllGd R.do.d Crtc.l Sto.mio
3/:21m11



220

,2. tlE€D LS I- 25-.'a€R-*4waN
nDG@ atti
3<oeu tuft/I 1o 6.v24
I

2^J/tc

l(a,rt'ot4T
I \

I \

I. \

/.,"' \

25.iyr Gdocd S'lonn

2.fi

2.00

t.5o

I

'olt
1.00

o.tD

0.00

0.0 5.0 10.0 15.0 20.0 25.0

T[m(mhl

- . O0mow

Hyrfogrlph Drt!

PoC-Dryt ory
Tlm. Flow
0,0 0.m
5,0 2m
l a.0 2202t.t o3u

2$yr Crl0c.l Sbrm
o|lhrv

Amc Fbr
0.0 0.00
14.1 2.19
21.5 0.00

AES ComtE E||lhc.|t
tlrfi-rre, vtlL

!vl0lt2{0 lld ad RdorJ attd Slort|Ddr
&.tEl{



Modlfled Ratlonal Stom Determlnatlon - D. J. Montague Slte lmprovement!
James City County
AES Job. No. Wl0'162-00
Stomwalsr M.nag€me Facllity Derlgn (fttodlft€d Radonal M€drodl

Orainaoe Area
RationEl "C"

Time of Conc
Releas€ Rate

ftc. tinib Fac.
Start lnterval .
Time Interval

Calculate 100-yr critical storm duration:

Storm Runoff Rel€ase Flow Req'd

Storm Duration Volume (fr') Volume (fi') Vofume

ffi$
co|rgrJlTlo ElctREtnS

-lt

5B

ii
tf
a
E

2.rc + lD

ll/E

6.0
7.0
8.0
9.0
10.0
r 1_0

12.0
13.0
1't:D
15.0
16.0
17.0
't 8.0
rts
20.0
21.0
2.0
23.O

*o
25.0
26.0
27.0
28.0
2CO
30.0
3t.0
32.O

33,0
34!
35.0
36.0

38.0

ifo.0

9.48
9.$
8.65
831
8.00
7.72
7.6
7.23
7:V2
6.82
6.64
6.17
6.3'l
t;t7
6.03

5.66
5.t5
5.45

5.26

508
5.00
1.9?
i{.85

4.78
+:11.

4.64
1.58
4.52
4.46
4.,10

4.35

3.17
3.31
3.16
3,04
2.92
2.82
2.73
2.U
25?
2.19
2.13

2.31

2.6

2.16
2.ll
2.07
2r03
1.99
1.96
1.92
r,89
1..86

1.83
1.80
|,77
t,75
1.72
1.70
1.67
1.65
1.63
1.61
159

1,508
1,636
1,756
1,868
1,974
2,O71
2,170
2,61
2,3aE
2,132
2,5't3
2,591
2,667
2,7t0
2,811
2,880
2,917
3,0r2
3j076
3,136
l too
3,258
3,3r7
337.t
3,429
3,48,1

3,538
3,591
q542
3,693
3,7,13

3,793
3,8,['1

3,889
3,935

1,030
1,106
1,182
1259
1,335
1,i11'l

1,,t87
1,561
1,bfo
1,7t6
1,793
't,869

1,945
z;oz1
2,098
2,171
2,250
2,327
2i03
2,479
2,555
2s32
2,708
4fi{
2,861
2,937
3,013
3,089
3,166
x,212
3,318
3,39.[
3,171
3,547
3,rp:

478
530

6@
639
663
682

}lD
N/A
N/A
N/A
N/A
rillA
N/A
N/A
N/A
N/A
f{r

N/A
N/A
N/A
NAPI

N/A

N/A
NiA
.NIA
N/A
N/A
N/A
N/A
N,/A

MA

<-= dtcal

AEs Consulting Engineerg
Wlllhnrbl'g, Vtgini.

w10162{ Modifiod R.fion.l C.lk l Stomirls
g2tno11

/g



100.yr Crftia.l Storm

3.00

2.50

f
; r.50
a
E

1.00

0.50

0.00

0.0 5.0 10.0 15.0 20.0 25.0

ftn (dnl

- - Outflow

2.57

,.- t'/sec,
,/ toD"

/ .11e!

A-t t'bgthl
lkla 

''toa-.^ 
t

o19+l1t 't'o F
ia

a 2*ttaxttt
.l?da
lO-C4&r{attN

I ,t \

\

I \

I \

1,, \

/,," \

Hycograph D.t!

Fo€t-Dwlnlbfl
llmc Flow

1 00-yr Cdtc.l Sbnn
Oufior

0.0
5.0
1it.0
?.5

Time
0.0
t4.1
21.5

0.00
2.57
2.57
tft

Fhfl
0.m
2.9
0.00

AES Cqf,dOB Emheff8
w blr.burg, \/t!Nn:

fi4 016?40 Modbd nddt Ctldcd Sldnrdr
3le&&nn



ffiJ
co $r.lrc flGrcEls

- t 70'63 it75 0.87s'
10 55.01 10 0.74
25 48.54 8.5 0.67

400 &.77 5.25 0.56

lx = B / Cfc + D)^E (in inch€g p€r hour)

Cfc in mir tes)

DE

Example:

Tc l-2 l-10 F25 F100
9.99
8.00
a.a2
6.03
5./15
5.m
4.U
4.35
4.10
3.89
3.70
3.54
3.40
3.27
3.16
3.05
2.95
2.87
2.79
2.71
2.U
2.58
2.52
2.8

8.49
6.87
5.85
5.14
4_42

4.21
3.88
3.60
3.37
3.18
3.01
2.8
2.73
2.61
2.fi
2.41
2.32
2.24
2.17
2.10
2.U
1.98
1.93
1.88

7.s0
6.00
5.14
4.4p
4.00
3.60
3.32
3.00
2.A7
2.6e
2.53
2.40
2.20
2.'t7
2.00
1.ee
't.91
't.84

1.79
1.72
1.60
1.6,1

1.36
1.s*

5.70
4.se
3.66
3.?4
2.85
2.04
2.fi
2.20
2.03
1.6s
1.77
1.66
1.57
1.48
1.41
1.y
1.28
1.23
1.48
1_43

1.09
1.05
1.01
0.08

5
10
15
20
25
30
35
Q
45
50
55
60
65

75
80
85
90
YC

100
405
410
,115

,120

rlamee Cl$ County, Varginia

lntensity-Duntion-Frequency Gure

t
g 8.m

t5 o.oo
c

=f l.oo
a
E,

r-1l- n' 
I

l-r-10 I

I r-25 
|

0.00
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\

Watershed Model Schematic
1

Hydratlo,v Hydrographe by Intdisot',,e v9.25

1 - B'o-Retention - Pre DevlF
2 - Modified Rational - Manual Entry

4- Routed - Mod Rdion, 
T

Leqend

Hvd. Odoln Doac ptlon

1 Rational BioRetention - Pre Der,

2 M-ual Modified Rdio.|al - Manual Enfy
,{ R€6enrir Routed - Mod Rdillal

Project: 10162 Bilretention 2011-03-21.gpw Monday, Mar 21, 2011



Hydrograph Return Period Recap
2

HydEflow Hydrggraphs by Intelisoh/e W.25

Hvd.
No.

Hydrograph
rype

(origln)

lnflow
Hyd(s)

Peak Outflolr (cts) Hydrograph
descriplion

I -Yr 2-Yr 3-Yr 5-Yr l0-Yr 25-Yr 50.Yr 100-Yt

1

4

Rational

Manual

Re6efwir

1.257

0.000

0.000

1.4A2

1.i180

0.173

1.927

1.940

0.r98

t

2.185

2.200

0.m9

, Oo{
tt,

0r''

aro

{o

2.543

2.570

frd
o.el

BioRetertion - Pre Da,

Modified Rdional - Manual Entry
(_Qora rafpt€ee Bffio,X.-
W@4Dbitq.+
RouEd - Mod Rational

,,

'afi

ProJ. file: 10162 Bieretention 201 1-03-21.gp\i/ Monday, Mar 21, 2011



Hydrograph Summary Repoft
3

Hydraflou/ Flydrographs by Intelbolve €.25

Hvd'
l{o,

tlyd.ograph
rype

(odgin)

Peak

flow
(cts)

Time
interval
(minl

I tme ro
peak
(min)

Hyd.

volume
(cufr)

Inflow
hyd(s)

Maximum
eleYalion

(ft)

Total
stge used

(cufr)

Hydro,graph

descdptioo

I

2

4

Rational

Manual

Reserwir

1.482

1.480

o.173

10

20

1,111

1,336

1,327 1,971

BicRebntion - Pre Dev

Modified Rational - i/ianual Enirv
ft,or^. l4@p,(D BA-t'.',)vt- ^>t4eQa^,Dh4. 4., ( ?.Ad*L)
Routed - Mod Rdional

1 0162 Bio-retention 201 1 -03-21.gpw Return Period: 2 Year Monday, Mar 21, 201 1



Hydrograph Report
Hydraflorr Hydrograph6 by lntelisoh€ v9.25

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 2 yrs
=1min
= 0.530 ac
= 4.660 in/hr
= JamesCity-Nw-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
AsdRec limb fact

Mdday, Mar21,2011

1.482 cfs
10 min
1,111cuft
0.6
10.00 min
111.5

a (cfs)

2.00

1.00

Bio-Retention - Pre Dev

Hyd. No. 1-2Year

ll

16 18



Hydrograph Report
fi/drdo{r HydrogEphs by lntdieon€ v9.25

Hyd. No. 2
Modified Rational - Manual Entry

Hydrograph type = Manual
Storm frequency = 2yrs
Time interval = 1 min

Peak discharge
Time to peak
Hyd. volume

Monday, Mr 21 , 201 1

1.480 cfs
5 min
1,336 cuft

Modified Rational - Manual Entry
Hyd.No.2-2Year a (c'fs)

2.00

2.
Time (min)

1.00

o2

- 
Hyd No. 2

/

/

/ \

\
10 12 16



6
Hydrograph Report
Hydraflori/ Hydrographs by Intelisotue W.25

Hyd. No. 4
Routed - Mod Rational

Hydrograph type =
Storm frequency =
Time interval
Inflow hyd. No.
Reservoir name

Monday, Mar 21, 2011

Reservoir
2yrs
1 min
2 - Modified Rational - Manual Entry
Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.173 cfs
= 20 min
= 1,327 cuft
= 109.97 ft
= 1,971 cuft

Stor4e Indication method used. Wd pord routing stan ebratjon = 109.30ft.

Routed - Mod Rational
Hyd.No.4-2Year

1.00

060

- 
Hyd No. 4

180 240

- 
Hyd No. 2

300 360 420 660

Time (min)
Total storage used = 1,971 cuft



' Pond Report
Hydranq , Hydragrehs by Int6lisd\€ v9.25

Pond No. 1 - Bio-Retention Filter
Pond Data
ContouE - Ug6r-defined contou a.e€s. Conic me4hod wed for volume calculdion. Begining El€a/ation = '108.80 ft

Stage , Storage Table
stago (li) Elevafon (ft} Incr. Stor.g€ (cufrl Totrl stor.gB (cull)

irorday, Mar 21, 2011

0.00 108.E0
0.20 109.00
1.20 1'! 0.00
2.20 11't.00

Contour lrta (sqfl)

E27
1,U
2.514
3,252

0
2U

1,832
2,875

0
2U

2,036
4,911

Culvert / Orifice Structures

IAI IBI

Ris. (ln) = 10.00

SPan (ir) = 10.00

No. Brncls = 1

ltwen El. (fr) = 106.50

Lengih (ft) = 34.00

Slope (%) = 0.09

N-Value =.0'13
Oritic€ Cooff. = 0.60
multist go = rta

3.00 0.00
3.00 0.00
10
10s.30 0.00

0.50 0.00

0.00 0.00

.013 .013

0.60 0.60

No No

[PrfRsrl

0.00
0.00

0
0.00
0.00

rua

nla
0.60
No

tDllcllBl14Icl

W6ir Structures

Crrst L.n (fr)
c.sst El. (ft)
Weir Coott
Woir Type
MultlStrge

Exfil.(idhr)
Tw Elw. (fr)

= 4.67 3.48 0.00 0.00

= 110.33 110.73 0.00 0.00

= 3.33 2.60 3.33 3.33

= Riser Broad

= Y€s Yes No No

= 0.000 (bv Co.rtour)

= 0.00

#
loo

Nob: Cuh€ruodfic. oudbws e.e €Mty4d undd htar (i:) arxr oud.t (6) anr|ol. w.n .ber. cied(€<l br odfic. conditons (ic) ad $tn.EEnce (r)

.a
7

st€e (fr)

3.00 

-

Stage , Dlscharge

_]-

0.00

I

ll
0.00

108.80
6.00

Dbcharge (c{3)
3.00



Hydrograph Summary Report
8

Hydraflo , Hydrographs by Intelisoi\ie W.25

Hvd.
No.

Hydrograph
type

(origln)

Peak

flow
(cfs)

Time
interYal
(min)

Time to
psak
(min)

Hvd.
volume
(cuft)

lnfot /
hyd(s)

ll,laximum

elevation
(ft)

Totil
strge used

(cufr)

Hydrograph
desciipliqn

1 Rational

Manual

Re6ervoir

1.927

1.940

0.198

10

21

1,4#

1,811

1,802 110. t 3

BicRetention - Pre De/

Modified Rational - Manual Entrv(tatr' t'tBF, €D PM.q.t*!- ,
Wganp4 o) (oJ<4A4>

Routed - Mod Rational

1 01 62 Bio-retention 201 1 43-21.gpw Retum Period: 10 Year Monday, Mar21,2011



I
Hydrograph Report
Hydraflo , Hydrographs by Intdboh,e €.25 Morday, M€r21,2011

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 10 yrs
=1min
= 0.530 ac
= 6.059 in/hr
= JamesCity-Nw-l4.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 1.927 cfs
= 10 min
= 1,445 cuft
= 0.6
= 10.00 min

= 111.5

Bio-Retention - Pre Dev

Hyd. No. 1 - 10 Year O (cfs)

2.00

1.00

0.00
26

Time (min)

- 
Hyd No. 1



10
Hydrograph Report
Hydraflo{ Hydrographs by Intdisoh€ v3.25

Hyd. No. 2
Modified Rational - Manual Entry

Hydrograph type = Manual
Storm frequency = 10 yrs
Time interval = 1 min

Peak discharge
Time to peak
Hyd. volume

i/i,onday, Mar 21, 2011

1.940 cfs
5 min
1,81 1 cuft

Modified Rational - Manual Entry
Hyd. No. 2 - 10 Year



Hydrograph Report
Hdrrnotr Hyd|qr+h! by Inblbol!| v9.25

Hyd. No. 4
Routed - Mod Rational

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs
=1min
= 2 - Modified Rational - Manual Entry
= Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storag€

r|cld?, M.21,20ll

0.198 cfis
21 nJn
1,802 cuft
110.13 ft
2,409 cuft

Stor{s Indicslin nEtH urd. WC pqd rcding ltrt.L|td = 100.30Jt

Routed - Mod Rational
Hyd. No. 4 - 10 Y€ar

060

- 
Hyd No. 4

180 240

- 
Hyd No. 2

360 420 480 540

{----l Total storage used = 2,400 cttfr

660

Tim6 (min)



Hydrograph Summary Report
12

Hydraflo,t/ Hyd.ographs by IntelisolvE W.25

Hvd.

No.

Hydrograph
typc

(origln)

Peak
flow
(cfs)

Time
interval
(nin)

Time to
peak
(min)

Hvd.

volume
(cuft)

lnflovY

hyd(s)
Maximum
olevatlon

(fr)

Tatal
strg6 u6ed

(cuftf

Hydrograph
descriptlon

1

2

Rational

lvlanual

Reseruoir

2.145

2.200

0.209

'l

,|

,|

'10 1,639

2,057

2,(X8 110.21 2,639

BioRetention - P,e D€ /

Modifi€d Rational - Manual Entrv(P-ra Hottth&o P%t;:*o ,*'lalaa u,:*n q-> C 25 -,r &r4
Rout€d - Mod Ralional

1 01 62 Bio-retention 201 1 -03-21.gpw Return Period: 25 Year Monday, Mar 21, 2011



13

Hydrograph Report
Hydraflo i Hydrographs by Intelisofle v9.25

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type
Storm frequency
Time interval
Drainage area
lntensity
IDF Curve

= Rational
= 25 yrs

=1min
= 0.530 ac
= 6.872inlhr
= JamesCity-Nw-14.lDF

Peak discharge =
Time to peak
Hyd. volume =
Runoff coeff.
Tc by User =
Asc/Rec limb fact

Monday, Mar 21,2011

2.185 cfs
10 min
1,639 cuft
u.b
10.00 min
1t1.5

Bio-Retention - Pre Dev

Hvd. No. I - 25 Year

1.00

0.00
zo

Time (min)

0.00



14
Hydrograph Report
Hydraflor Hydrogreh€ by Inbli6dw v9.25

Hyd. No. 2
Modified Rational - Manual Entry

Hydrograph type = Manual
Storm frequency = 25 yrs
Time interval = 1 min

Peak discharge
Tirne to oeak
Hyd. volume

Monday, M{ 21, 201 |

2.200 cfs
5 min
2,057 cuft

Modified Rational - Manual Entry

Hyd. No. 2 - 25 Year



15
Hydrograph Report
Hydraflo , HydrogGphs by IntelisollB W.25

Hyd. No. 4
Routed - Mod Rational

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 25 yrs
=1min
= 2 - Modified Rational - Manual Entry
= Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Mooday, Mar 21, 201 1

0.209 cfs
21 min
2,048 cuft
110,21ft
2,639 cuft

Storage Indication mehod used. Wet pond routing start el€lation = 109.30ft.

Routed - Mod Rational
Hyd. No. 4 - 25 YearI-

180

- 
Hyd No. 4

- 
Hyd No. 2 Total storage used = 2,639 cuft



Hydrograph Summary Report
16

Hydraflov Hydrographg by Intelisolve v9.25

Hvd.

No.

tlydmgraph
type

(origin)

Peqk
f,olrr
(cfs)

time
interval
(min)

TimG lo
p€ak
(min)

Hyd.

vglume
(cuft)

Inflow
hyd(s)

tltaximum
el6valion

(ft)

Total
strge used

(cuft)

tlydrograph
d€6cription

1 Ratlonal

Manual

Reser\ioir

2.543

2.570

0.279

I

1

1

10

21

1,907

2,390

2341 2

BiqReter{ion - Pr€ Dev

Mgdified Rational - Manual Enfv
(eota Utrp,rp'6o 8.4t.^ki- \
DAAA., 44. a'> L r o o - qeAe)
Routed - Mod Rational

1 01 62 Bio-retention 201 1-03-21.gpw Return Period: 100 Year Monday, Mar 21, 201 1

I
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Hydrograph Report
Hydratlo'v Hydrograph8 by Intglisdve v9.25

Hyd. No. 1

Bio-Retention - Pre Dev

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 100 yrs

=1min
= 0.530 ac
= 7.996 in/hr
= JamesCity-Nw-14.lDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

Mmday, ii{ar 21, 201'l

2.543 cfs
10 min
1,907 cuft
0.6
10.00 min
1t1.5

Bio-Retention - Pre Dev

Hyd. No. 1 - 100 Year



Hydrograph Report
18

Hydraflo^, Hydrographs by lr{Cisol€ €.25

Hyd. No. 2
Modified Rational - Manual Entry

Hydrograph type = Manual
Storm frequency = 100 yrs
Time interval = 1 min

Peak discharge
Time to peak
Hyd. volume

Mord,Er, M{ 21,2011

2.570 cfs
5 min
2,390 cufi

Modified Rational - Manual Entry
Hyd. No. 2 - 100 Year



19
Hydrograph Report
Hydraflo., Hydrographs by Inielisoh€ v9.25

Hyd. No. 4
Routed - Mod Rational

Hydrograph type
Storm frequency =
Time interval
Inflow hyd. No. =
Reservoir name

Reservoir
100 yrs
1 min
2 - Modified Rational - Manual Entry
Bio-Retention Filter

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Mo.rdsy, Ma 21, 201 1

0.279 cfs
21 min
2,381 cuft
1 10.32 ft
2,955 cuft

Stofage Indication rnethod used. Wet pond routing start elevation = 10930ft.

O (cfs)

3.00

Routed - Mod Rational
Hyd. No. 4 - 100 Year

a (cfs)

3.00

1.00

0.00
660

Time (min)

540480420240 300

Hyd No. 2

0.00

- 
Hyd No. 4

180

Total storage used = 2,955 cuft



Hydraflow Rainfall Report
20

Hydraflq,/ Hydrogrehs by Intelisol\€ !0.25

File name: JamesCity-Nw-14.lDF

Tc = time in minutes. Values ma\r exceed 60

Monday, Mar 21, 2011

Retum
Period

(Yrs)

Intemity-Duratlon.Frequency Equalion Coefficients (FHA)

B D (N/A)

1

3

10

50

'100

100.6580

70.6300

34.3730

57.WO

55.6100

48.5400

38.7800

36.7700

't5.E000

12.7500

3.7000

10.5000

10.0000

8.5000

6.0000

5.2500

0.9960

0.8700

0.4880

0.7800

o.7400

0.6700

0.5900

0.s600

Intensity=B/(Tc+D!^E

Retum
Period

(Yrs)

Intensity Valuos (in/h.l

5 min l0 l5 20 B 30 35 40 46 50 55 60

1

3

10

100

4.90

5.78

11.96

6.62

7.50

8.49

9.42

9.99

3.S5

4.66

9.58

5.48

6.06

6.87

7.55

8.00

3.31

8.23

4.63

5.14

6.43

6.82

3.39

7.33

4.02

4.49

5.14

5.67

6.03

2.50

3.00

3.57

4.00

4.d2

5.11

5.if5

2.69

6.18

3.22

4.21

4.68

5.00

2.O1

2.45

5.77

2.94

3.88

4.U

4.64

1.E3

5.44

2.71

3.08

3.60

4.05

4.35

1.6E

2.O7

5.16

2.52

2.47

3.37

3.81

4.10

1.56

LS3

4.92

2.36

3.1E

3.61

3.89

1.45

'1.80

4.71

2.53

3.01

3.70

1.35

1.70

2.09

2.4

2.86

3.27

3.54

Rainfall Precipitation Table (in)

SCS 24-hour

SCS 6-Hr

Huff-1st

Huff-2nd

Huff-3rd

Huff4th

Huff-lndy

Custom

2.E0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.80

1.55

0.00

0.00

0.00

1.55

't.75

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

4.70

0.00

2.75

0.00

0.00

0.00

2.75

2.80

5.80

2.60

4.00

0.00

0.00

0.00

4.00

3.90

6.40

0.00

0.00

0.00

0.00

5.3E

5.25

7.20

0.00

6.50

0.00

0.00

0.00

6.50

6.00

8.00

4.00

8.00

0.00

0.00

0.00

8.00

7.10
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IQS Sld-Atlantic. LLC
!0t lngrum Road
Srite I
Willirmsburg, VA t3188
(7s7\ 2294611

August 9, 201I

AES Consulting Engineers, Inc.
5248 Olde Towne Road
Suite # I
Williamsburg, VA 23188

ATTN; Mr. Bruce Abbott

We are enclosing:

X Materials Etrgineering Division ReFofis

.-X_ For your use

X As requested

LATTER OF TRANSMITTAL

RE: DJ, Montagu€ Ekmentary School Parking Lot Cmt

ECS Job # 07: t I138

5380 Centervllle Rosd
Wllllamsburg, VA

ENCL:
Field Report # I 08/04i201I compaction

John M- Foster
Project Mflnager

-t{i-,rl,rtr,,.""*I;-r' ' .',r'.i*' '1. '



ECS Mid-Atlantie. LLC
108Ingrah Rosd
SDlt€ |
Wlli8msburg, VA 23lEg
F'n 22568t7

Plojscl DJ. Montsgue Elementery School Parklng Lot Cmt
Location Willi*msburg,VA
cllent AES Consulting Engineersn Inc, - Bruce Abbott

Remarks compaction

Trip Charges*

Chargeable ltems

Re Obs.Time 0.00

Z0 Tim6 of Arrival Doparlure

0l:00P 0?;30P

FIELD REPORT

Prolect No,

Report No.

Dey & Date

Weathef

On-Slte Tme

Lab Time

Travel Time*

Iotal

07:l1138

7

Thursday 08i04/201I

9do/ Cloudy
1,50

0.50

0.50

Tolls/Parking' Miteage'

i Ttavel time qnd mileage will be billed in accordance leith the conkact.

summary ot Sorvlces Perf+rmed (fi€ld lest dat3, locations, €lEvations & depths ars esdrnates) & lrldivlduslr Contactcd.

The undersigned arrived on-site, as requested, to observe the placement and compaction ofsoils
for the rcmporary sediment hap dam, Please see the attached $ketch.

Utilizing the nuclear te6t method (ASTM D-2922) to check the courpaclion ofsoils; test results
indicated that the compacted ftlrerial, at the areas and elevations tested, met or €xceoded ilre
project requircmenas of 95-102% of the maximum dry density a$ obtained in our iaboratory
using the Standard Proctor Method (ASTM D-698)-

Locations and elevations of all tests are based on stakeout providcd by others. We cannot be
responsible for structues located offof the observed engineered pad, misaligned utilities or
stakeout errors causing unconholled fill to be placed in structural areas.

The soils observed oh this date appeared to bo placed in accorda ce with project drawings and

specifications wiih regard io lift thickness and moisture content.

NOTE: A bulk soil sample was collected and retumed to the ECS Laboratory for proctor
analysis.

By Clovis R. Sulllvan, - Sr. Field Technician 1700
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Field Gompaction Summary, ASTM D6938

11138

AES Consulting Engineers, Inc,

Contractor: None Usted

Technician:Clovis R. Sullivan

Project Name:D.i. Montague Elementary School Parking Lot Cmt

Page 1

Date: 08/04ll fProject No:

Ctienl:

ECS MIO.ATIANTIC, LLC Nuclear Gauge No.7081

3ampl6: FP.l Descxiption: . orangish.brcwn SANDY clay Proctor ireihod: Standard Proctor Method UnoorEctpd l\44x. Densiry: 117.00 Uffi)rrecbd Opt, MC; 11.00
(ASTM 0.69{tl

Iesl
No.

Test
Depih

Statlon /
Location

Lifi /
Elev Oyersize

Cbrcct.d

Drv
Density

tPct)

Optimum
Moisturc
Cor ent

(%)

Te$l Oatre

PIF CoffmenlsDens'ty
(pcr)

Dry
De.t.sity

(pcf)

Moisture
Contsfi

(%)
Comt.

(%t

1 DT t' the temporary sediment trap dam subgra 0.o0 117.00 11.00 126.7 116.2 9.1 99.3

DT I the temporary sediment trap dam 1ft
below

0.00 117.00 1 1.00 123.5 111.7 10.7 95.5 Y

DT I ihe lemporary sedimeFt trap dam zft
Delow

0.00 117,00 1 1.00 126.2 114.2 10.5 97.6 P

Test Mode: DT : Direct Transmission BS = Back Scatter
WO:58498



SCS Mid:Atlrntic. LLC
108Ingr.tlr &ord
Suire I
w'lltrtsrbDrg' VA 23188

Q3?) 22y6611

August 26, ?011

AES Consuliing Engineeis, Inc.
5248 Olde Towne Road

Suite # I
Williamsburg, VA 23l88

ATTN: Mr. Bruce Abbott

We are enclosing:

X Materials Engineering Division Reporls
X For your use

X As rcquested

LETTER OF TRANSMITTAL

RE: Dj, Montague Elementsry School Parklng Lot Cmt

ECS Job # 07:11138

Permits:

Location: 5380 Centervllle RDad

Wllllomsburg, VA

ENCL:
Field Repo$ # ? 08t2412011 subgrade/bio-ret€nt



Project

Location

Clie$t

ECS Mid-Atlantic. LLC
'108Ingram Road
Suite I

Witliamsburg, VA 231$8

17 57!- 2?9-G677

Dj. Montague nlemeltary School ?arking Lot Cmt

Wiltiamsburg VA

AES Consulting Engineers,lnc, - Bruce Abbott

Remarks subsrad€/blo-retent

Trip Charg€$'

Chargeable lterns

TotEl 1.50

Re Obs.Tirile 0.00

Time of Anival Departure

10:l5A Il:00A
Tolls/Pa*ing' Mlleag6*

* Travel timi and mileage willbe billed in accgrdance with lbe conkact.

Sumrndry of 6€rvice! P€rtoamod (fleu test data, locatlons, elevations & depths srs rstlhtles) E Individuals Conta€led.

The undersigned arrived on-site, as requested, to observe the bis.retention pond at the entranca

to the school, The undersigned observEd the l0 inch pipework to be positloned in accordance

with on site approved plans by AES dated Zn2ll 1 on sheet CO3. The undersigned further
observed the subgrade ofthe pipework using a 1.75-inch diameter geo-stick. Minimal to no

penetrations we(e obssrvpd into the clayey material, indicating a firm and stable subgrade. The
pea gravel was observed to be placed in accordance with the aforementioned plans as well as the

4 inch pipework wrapped rn filter fabric. The undersigned noted filter fabrie along tle base of
the pond over the pea gravel as well as up the sides of the walls of the pond. Nathan with David

A. Nice was informed of the observations made on this dav.

1300

16{436

FIELD REPORT

Project No.

Report No.

Day & Date

Weather

on-sit€ Timo

Lab Time

T€Yel Tim€'

0?: I l t38

Wednesday 08n4l2nl7
85o/ Sunny

0,75

0,25

0.50

By Jobn M. Foster, - Project Manager



TRANSMITTAT

March 24,2011

Eavimtmttffiif Ai?Bid,n {2 J
lcsA (1.)

Proffer Admi ni strator(3)
Code Compliance(4J

Jose Ribeirq Senior Planner

SP-0008-201L, D.l. Montague Parking Expansion

*."**'%
MAR g4 20ll

DATE:

TO:

'IUEEHss

FROM:

SUBIECT:

ITEMS
ATTACHED: Site Plan

Bio Retention Cell {2)
Stormwater Calculations (2)
Channel Design [2)
Response Letter from Applicant {1,2,3 &a))
|CSA Easement Plat (U
Water Conservation Standards [1)

Please review and return comments by April 1, Z01l

NOTE: This site plan is associated with fCC SUp-0032-2010 {The SUp was
approved by the BOS on March 08, 2011, planning Commission recommended
approval of the SUP application on February 02, 2011.) This is the second
submittal for this site plan.

Thank you for your review,
f os6-Ricardo Linhares Ribeiro
JCC Planner

b4 o/- o /-t,0.85, CroFYtS
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Subsurface Exploration and Geotechnical Engineering Report

DJ Montague Elementary School
Parking Expansion and BMP Facility

ECS Project No. 07:10946

ffiffie

For
Mr. Bruce Abbott

AES Consulting Engineers, Inc.
5248 Olde Towne Road, Suite I
Williamsburg, Virginia 231 88

December 3, 2010

S?-oDdl
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Geoi,eehn'cal 'Coflslructisn Mate$als , Fnvironmental " faciliti€s

December 3, 2010

Mr. Bruce Abbott
AES Consulting Engineers, Inc.
5249 Olde Towne Road, Suite 1

Williamsburg, Virginia 231 88
ECS Proiect No. 07:10946

Reference: Subsurface Exploration and Geotechnical Engineering Report
DJ Montague Elementary School
Parking Expansion and BMP Facility
Jarnes City County, Virginia

Dear Mr. Abbott,

ECS Mid-Atlantic, LLC (ECS) has completed a subsurface exploration and engineering
evaluation of tho above referenced projec-t. This report presents the results ofthe subsudace
exploration and engineering analyses for the proposed parking spaces and infiltration facilities.
This reporl has been completed in general in a@ordance with our proposal No. 07:15398 dated
October 13, 2010.

Introduction:

The project site is located along the existing access roads and parking areas north of the
existing DJ Montague Elementary School which is located at 5380 Centerville Road, in James
City County, Virginia. An untitled and dated site plan, prepared by AES Consulting Engineers,
Inc (AES), was provided to ECS. Based on the available drawings, we understand the overall
project will include the following aspects relative to our scope of services

o Permeable Pavers - Five (5) locations, totaling 38 parking stalls, to be possibly @nstructed
using a permeable paver system. lt is anticipated that the pavernent subgrade elevations

. will be within about 2 feet of existing grades. lt is understood that infiltration within the upper

f j*.* .two 
feet of existing soils in these areas is desired for the permeable paver system.

-I 
tinn$$iieoretention - one bioretention basin with infiltration component and an infiltration
trench ln-{h€ area of the edge of the northern parking lot. lt is understood that inflltration
within the upper two feet of existing elevations in these areas is desired for the infiltration
trench and belo\,\, 4 feet within the proposed bioretention pond.

The purpose of this exploration was to explore the soil and groundwaler conditions at the site
and to develop soils-related engineering recommendations to guide design and construction of
the parking lot and various infiltration facilities. Our proposed investigation included drilling of
11 handauger borings to explore the subsurface soil and groundwater conditions, perform a site

1Ot ,ngttrm Rolrtsuite r, Wiuism!*&rg. Vi.g{nte .23r 88 n {8P'1t} 7O?-{t34? a $a:( ,(75?} g?9-S9?8 | \$$*.tci-rflidartardc,t{}m
Atr.!6r MO.t ltiM,Mo.Fkbi.r. $U.fr.ddisr$vr. vA. q.fo&. VA.riiluMt VA.r6d.., V rtrdftj'to,\ itt.Vili*snr'fi.i V,{.$lN!..r*, V{5r/.dr St



DJ Montague Elementary School Parking Expansion
James City County, Virginia
ECS Poect No. 07:10946
Page 2

re@nnaissance to observe general topography, and analyzing field data to develop appropriate
geotechnical engineering recommendations regarding the planned construction.

Site Gonditions

At the time of the field exploration the maiority of the proposed permeable paver and infiltration
trench areas were open and covered with either gras8 or crushed stone. The proposed
bioretention pond was moderately wooded. Th6 topography of the site generally slopes
downward toward the north, south and east with a grade change across the project area of
between approximately 1 to 6 feet. The topographic high, EL. 121 mean sea level (msl), is
located in the central portion of the site and the topographic low, EL. 115 msl, is located in the
southeastern porlion of the site (B-10).

Field Exploralion Procedures:

10 handauger borings were completed within the proposed permeable paver and infiltration
trench areas to a depth of 6 feet belovt/ surface elevations. One (1) handauger boring was
completed within the approximate center of the proposed bioretention pond. The soil test
borings were performed by ECS personnel utilizing handauger equipment. Field logs of the
soils encountered in the borings were maintained by field personnel. After recovery, each
sample was removed from the auger and visually classified. Please refer to the Boring Location
Plan provided in Appendix I of this report for further detail regarding boring locations.

Subsurface Gonditions:

Experienced personnel from our office classified each soil sample in accordance with the
Unified Soil Classification System (USCS). Select samples from the test boringe were
subjected to laboratory classilication testing to confirm our visual classitications. The group
symbols for each soil type are indicated in parentheses following the soil descriptions on the
boring logs. The geotechnical engineer grouped the various soil types into the major zones
noted on the boring logs. The stratification lines designating the interfaces between earth
materials on the boring logs are approximate; in situ, the transitions may be gradual. The boring
logs are included in Appendix ll and a brief explanetion of the USCS and a Reference Notes for
Boring Log sheet is provided in Appendix lll of this report.

Our subsurface exploration and site reconnaissance determined that the site is generally
covered with between approximately 1 to 4 inches of topsoil/mulch or I to 2 inches of crushed
slone.

All of the soil boring$, with the exception of borings B-1, B-7 and S8, encountered FILL soilsio
depths of up to 2 feet below existing ground surface (bgs). The FILL soils consisted primarily of
crushed stone. Boring locations B-5 and 8-6 encountered the deepest FILL that consisted of
organic mulch, GRAVEL (GP & GP-GM), Silty SAND (SM), Clayey SAND (SC), and Sandy
Lean CLAY (CL).

The natural soils enenuntered below the topsoil or FILL, consisted of approximately 2 feet of
Silty SAND (SM) overlying mainly low permeability, Clayey SAND (SC) and Sandy CLAY (CL &
CH) deposits to boring termination depths of 6 or 10 feet bgs.



DJ Montagu€ Elementary School Parking Expansion
James City County, Mrginia
ECS Project No. 07:10946
Page 3

Perched groundwater was encountered at boring locations 8-6 and &7 at appmximately 0 to 3
feet bgs. Please note that due to the near surface fine grained soils encountered at all ofthe
boring locations, a perched water condition is possible and apparent at other ar€as of the site.
Groundwater levels are influenced by seasonal condiiions and by periods of significant
precipitation or prolonged drought. lf ground water is encountered, we recommend ft be
pumped from sumps located below the base subgrade elevation.

Inflltration Recommendatione:

In order to evaluate infiltration potential of the soils encountered, the USDA textural
classification of each stratum was evaluated and compared to published data indicating
approximate ranges of infiltration rates for these soils. lt should be noted that field infiltration
tests were not performed an the infiltration rates below have been e8timated. In accordance
with USDA textural classifications, we have categorized the soils encountered into three basic
soil types as follows:

1. Soil Type I [Loany Sand to Loam]. Silty Sand (SM) - Estimated infiltration rate is 2.41 to
0.52 inches per hour (or greater), Hydrologic Soil Grouping A to B,

2. Soil Type II [Loam to Sandy Clay Loam]: Clayey Sand (SC) - Estimated infiltration rate is
0.52 to 0.17 inches per hour, Hydrologic Soil Grouping B to C,

3. Soil Type lll [Sandy CIay Loam to CIay]: Sandy Clay and Clay (CL and CH) - Estimated
infiltration rate is 0.17 to 0.02 inches per hour, or less, Hydrologic Soil Grouping C to D

The table belo/r, summarizes the different Soil Types encountered in each of the soil borings
end depth to groundwater, if encountered.



A, Montague Elementary S€fiool Pafting Expansion
James City County, Virginia
ECS Proiect No. 07:10946
Page 4

Estimated lnfi lfation Rates

A suitable infiltration rate for these purposes is assumed to be 0.52 inches per hour or faster.
Typically, soils with the Hydrologic Soil Group designations of A and B are considered to be
potentially $uitable for infiltration purposes. Some soils designated as C type soils can be
suitable for infiltration practices but these soils would need to be evaluated on a case specific
basis. Soils with group designations of D are generally not considered suitable.

Based on the soil test borings, potentially porous soils (A Group) were encounteted to depths of
only about 2 feet below the existing ground surfaces. These soils overly C and D Group soils
and will likely experience seasonal perched water conditions within the upper 2 feet of the soil
profiles observed. Therefore, all of the locations do not appear to be suitable for permeable
paver, infiltration trench, and a bioretention pond with infiltration construction.

Subqrade Preoaration and Earthwork Ooerations:

The data developed during this study indicate that the subsoil and groundwater conditions at the
site are generally suitable for support of the proposed pavement construction provided the
recommendations in this report are followed.

It is our experience that newly exposed subgrades will deteriorate more rapidly upon demolition
of overlying existing pavement materials that exist along the eastern and northeastern edges of
the proposed parking lot and stripping the site of topsoil and vegetation. Furthermore, the
existing soils on this site are expected to be sensitive to moisture and disturbance once they are

R1 117.0 o - 1.17 1.17 - 10.0 Below 10 feet

B-2 118.5 o- 1.42 1.42 - 2.O8 2.08 - 6.0 Below 6 f6et

B-3 119.0 0 - 1.33 1.33 - 6.0 Below 6 feet

B-4 120.0 0-2.0 2.0 - 6.0 Belolv 6 feet

B-5 120.0 1.92 - 2.17
0-1.92&
2.17 -6.0 Below 6 feet

&6 119.0 2.0 - 3.0
0-2.0&
3.0 - 6.0 3 feet (Perched)

B-7 118.0 0.83 - 1.5 0 - 0.83 1.5 - 6.0
4 feet (Perched)
Standing Water

Observed

B-8 1 18.0 0 - 1.67 1.67 - 6.0 Below 6 fe€t

B-9 1 18.0 0 - 1.67 1.67 -2.0 2.0 - 6.0 Belo,t, 6 feet

B-10 116.0 0 - 1.25 1.25 - 6.0 Below 6 feet

B-11 120.0 0 - 1.67 1.67 - 6.0 Below 6 feet
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James City County, Virginia
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exposed. Because of this, it is recommended that additional steps be taken to protect the
existing subgrades once they are expced.

The depth of topsoil recorded in the test borings was between 1 and 4 inches with crushed
stone depths between 1 and 2 inches. However, stripping topsoil typically disturbs soils to a
depth greater than the actual topsoil thickness. Therefore, for prolect planning purposes, we
anticipate a 6 inch stripping depth for this site to remove topsoil, crushed stone and associated
organic matter. We tecommend stripping of any organic or unstable material. The stripping
depth should be evaluated at the time of construction by representatives of the Geotechnical
Engineer. lf additional stripping becomes necessary, suitable methods should be employed to
determine additional stripping depths beyond the contract depth (such as elevations determined
before and after additional stripping, etc.). FILL soils were encountered in soil borings B-5 and
8-6 to a depth of approximately 2 feet. lf the FILL is determined to be tree or organics and
deleterious material and is stable during a proofroll, it can remain in place under proposed
pavement elements. li undercuts are recommended and extend into large areas, the undercut
volume could be reduced by the use of geotextiles or geogrids. The use of geosynthetic
reinforcement should be evaluated by the geotechnical engineer. Cut and fill operations should
extend a minimum of 5 fuet beyond the project limits.Suitable materials may be stockpiled on
site for reuse, as appropriate and as approved by the Geotechnical Engineer.

After removing all unsuitable materials, cutting to the desired grade and prior to Engineered Fill
placement, subgrades should be observed by the Geotechnical Engineer. Proofrolling using a
l Gton drum roller or a loaded tandem axle dump truck having an axle weight of at least 10 tons
should be used at this time to aid in identirying localized soft or unsuitable material. Any soft or
unsuitable materials encountered during proofrolling should be removed and replaced with an
approved backfill (Engineered Fill material) or scarified and recompacted as recommended by
the Geotechnical Engineer.

Existing subgrades as well as subsequent layers of Engineered Fill should be properly
compacted. We recommend that the existing subgrades to a depth of at least I inches and all
Engineered Fill be moisture conditioned to within +l- 3% ol optimum moisture content then be
compacted to a dry density at least 95% of that soil's Standard Proctor maximum dry density
(ASTM D 698). Engineered Fill lifls should be a maximum of I inches in loose thickness. Field
density testing of subgrades and each lift of fill should be performed at a rate of no less than
one test per 10,000 square feet in pavement areas, but not less than 2 tests per lift.
Compaction of natural subgrade surfaces may be waived by the Geotechnical Engineer if they
are observed to be stable during proofrolling inspection.

The Engineered Fill should extend laterally at least 5 ft beyond the building limits and at least 2
feet beyond the edges ofthe pavement before being sloped. Fill and cut slopes should not be
constructed steeper than 2.5H:1V.

It is expected that the on-site soils will possess higher than optimum moisture contents.
Therefore, scarifi/ing and drying of the on-site soils may be required before the specified
compaction can be achieved. Drying and compaction of wet soils is typically diflicult during the
cold, winter months. Accordingly, we recommend earthwork be perforrned during the warmer,
drier times of the year. Proper drainage should be maintained during the earthwork phases of
construction to prevent prolonged periods of standing water which has a tendenry to degrade
soil subgrades.
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The following fill types are recommended for use on this project:

On€ite Borow Engineered Fill: Granular soil material classified as Sand, Clayey Sand, or
Sandy Clay (CL, SM, SC, SP, SW or better per ASTM D-2487) containing a maximum 60% by
dry weight Silt or Clay, a maximum liquid Limit of 35 and maximum plasticily index of 15 and
free of organics and debris and mck greater than 4 inches in diameter. The majority of the on-
site soils classified as SAND (SM & SC) should be suitable for re-use as Engineered Fill. On-
site CLAY should be evaluated by the Geotechnical Engineer through laboratory testing prior to
its use as Engineered Fill.

lmported Engineered Fill: Granular soil material classified as Sand (SM, SC, SP, SW or
better per ASTM D-2487) containing a maximum 15% by dry weight Silt or Clay and free of
organics and debris and rock greater than 4 inches in diameter.

Aggregate Base Material: Aggregate Base Material, VDOT Type I, Size 218A.

It is recommended that all materials to be used for Engineered Fill be analyzed and approved by
ECS prior to their use on the site.

Pavements

It is anticipated that pavement areas are to be surfaced with asphalt. A dumpster pad area ig
not indicated on the available plans. lt is anticipated that the parking spaces will be limited to
automobile traffic with a maximum traffic loading of 10 vehicles per day. Based on the results of
the hand auger borings and grading plan, it appears that the soil8 that will be exposed as
pavement subgrades will consist mainly of Silty SAND (SM) and approved Engineered Fill soil.
We have estimated a design CBR value of 8 for this site. The following minimum pavement
sections are recommended. The Civil Engineer should review actual traffic pafterns and loading
to determine whelher or not these sections are appropriate for given traffic patterns and loading.

Parking Stalls

Asphalt Surface - 2.0 inches Asphalt Concrete Surfuce Mix.
Aggregate Base - 8.0 inches untreated Aggregate, Type I, Size 218.
Subgrade - Stable and compacted to a dry density ofat least 95% of

the soil's Standard Proctor maximum dry density (ASTM
D698) to a depth of 8.0 inches below subgrade elevation.

It should be noted that these designs do not consider instability of the subgrade due to sofr, wet
subgrade materials. Unstable materials will require undercutting and backfilling with Engineered
Fill or Aggregate Base Material and possibly using geotextile fabric.

For the construction of new pavements, we recommend that any soft, unstable and/or
unsuitable materials be removed from the pavement areas and be replaced with Engineered Fill
or Aggregate Base Matedal. The stripped surface should be proofrolled and carefully observed
at the time of mnstruction in order to aid in identifiTing any localized sofr, unstable, or unsuitable
malerials. This material, where encountered, should be closely evaluated during construction
and should be removed from belo\w the pavement as required or ernsidered necessary by the
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Geotechnical Engineer.

Construction Considerations :

Exposure t0 the environment may weaken the exposed subgrade soils and at the bearing level
if the excavations remain open for too long a time. Therefore, the subgrade should be graded to
promote drainage and the design stone depths be installed as soon aa practical. Excavations
should be backfilled the same day that the excavations are made whenever possible. lf the
bearing soils are softened by surface water intrusion or exposure, the softened soils must be
removed from the excavation bottom immediately prior to placement of the next lift of fill.

Proper compaction control of fill is an important aspect of this project. All fill materials should
be placed, compacted and tested in accordance with the recommendations contained in this
report. We recommend that all cut and fill operations be observed full-time by a qualified Soil
Technician to determine if minimum earthwork and compaction requirements are being met.

In a dry and undistutbed state, the subgrade soils at the site will provide adequate subgrade
support for fill placement and construction operations. When over optimum moisture, the
moisture sensitive subgrade soils may degrade quickly with disturbance from contractor
operations. Therefore, good site drainage and dewatering operation should be maintained
during earthwork operations so as to help maintain the stability of the soil.

General Comments:

This report has been prepared in order to aid in the evaluation of this site and to assist the
Contractor, Architect and Engineer in the design and planning of the project. The report scope
is limited to the specific project and location described, and the project description represents
our understanding of the significant aspects relevant to soil characteristics. Additional soil
borings can be completed at different locations or to deeper depths upon request.
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ECS Project No. 07:10946
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We have appreciated being of service to AES Consulting Engineers, Inc. during the design
phase of this project and look foMard to its succeseful construction. lf you should have any
questions regarding the information and recommendations contained in this report or if we can
be of any further assistiance, please contact our office.

Respectfully,

ECS MID-ATLANTIC, LLC.

David J. Schlotterer. C.P.S.S.. A.
Project Manager

David J. Gordinier, P.E.
Geotechnical Engineef

,l^ | .fNr*,/----"/\
W. Lloyd Ward, P.E.
Principal Engineer
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Hand Auger Logs (1 1)
Unified Soil Classification System/
Reference Notes for Boring Logs (2)

Copies: (1) Client via email I babbott@aesva.com ]
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Appendix I

Boring Location Plan
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FIGURE I

BORING LOCATION P|jN
DJ Montague Elementary School

Parking Expansion and BMP
James City County, Mrginia

ECS PROJECT NO. 07:10946

SOURCE

AES Consulting Engineers, lnc.
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Appendix ll

SoilBoring Loge



HANDAUGER LOGS

DJ Montague Elementary School
Parklng Expanslon and BMP
James Clty County, Vlrglnla
ECS ProJect No.: 07:109'16

Tltj 
B Iilll .n6qcB1pflou gp"w$rEl

0 - 0.25 3" Topsoll

o.25 - 1.17 Silty SAND, Tan, Moist (SM)

1.17 -6.00 Sandy Lean CLAY, Orangieh Brown, Moist (CL)

6.00 - 't0.00 Sandy Lean CIAY, Reddish Brown Wth Yellowish Brown Mottles, Moist
{cL)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT IO.OO FEET

0 - 0.08 lFlLLl 1" Crushed Stone

o.o8-1.42 Silty SAND, Light Brown, Molst (SM

1.42-2.O8 Clayey SAND, Orangish Brown, Moist (SC)

2.08 - 4.83 SandyleanCLAY,orangighB wn yrlith Ught Gray Mottle, Molst (CL)

4.83 - 6.00 SanOv fa CUqV, UotUea neO,Iight Grry and Omngish Brown, Molst (CH)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT 6.00 FEET

(FEEII 
I

0 - 0.17 IFILLI 2' Crushed Stone

0.17 - 1.33 Silty SAND, Ught Bruwn, Moist (SM)

1.trt-5.17 Sandy Lean CLAY, Orangieh Brown \Afrth Light Gray Motles, Moist (CL)

5.17 - 6.00 Sandy Fat CI-AY, Mottled Red, Ught Gray and Orangish Brolrtn, Molst (CH)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT 6.00 FEET

Notoi Solls were classlffed In general accordance wlth ASTM D'2tl88
(Doscrlpdon and ldenfrffcadon of Solls - VlsuauManual Procsdurcs)



HANDAUGER LOGS

IU Montague Elementary School
Parklng Expanslon and BMP
James Clty Gounty, Vlrglnla
ECS ProJect No.: 07:10945

'; '' , . lt ,

'' ' ' r' PESGflFrflr
:1,:,!ttri,

l j.;; r;

0 - 0.17 [FlLLl 2' Crushed Stone
o.17 -2.O0 Silty SAND, Light Brown, Moist (SM)

2.00 - 4.83 Sandy Lean C[AY, Oranglsh Brown Wlth Light Gray Mottles, Moist (CL)

4.83 - 6.00 Sandy Fat CI-AY, Mottled Rd, Llght Gray and Orangish Brown, Moist (CH)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT 6.00 FEET

0 - 0.33 [FlLLl 4'Wood Mulch
0.33 - 0.83 lFlLtl Silty SAND With Crushed Stone, Light Brown, Moist (SM)

0.8:! - 1.17 [Fltll Clayey SAND, Orangish Brown, Moist (SC)

1.17 -1.83 [FllLlSandy Lean CLAY, Oranglsh Brom, Mol$l (CL)

1.83 - 1.92 TFII.II GRAVEL (GP)

1.92-2.'.t7 Clayey SAND, Reddieh Brown, Moist (SC)

2.'t7 -3.50 Sandy Fat CLAY, Orangish Bown to Yellowish Brown \Mith Ught Gray
Mottles. Molst (CH)

3.50 - 6.00 Sandy Lean CLAY, Orangish Brown With Ught Gray Mottles, Moist (CL)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT O.OO FEET

lll:::'rlll

ldFl
0 - 1.33 [FILL] Poorly Graded GRAVEL Wth Silt and Sand, Gr4r, Moist (GP-GM)

1.33 - 2.00 lFlLLl Sandy Lean CLAY, Orangish Brown, Molsl (CL)

2.00 - 3.00 Silty SAND, Light Brown, MoM (SM)

3.00 - 6.00 Sandy Fat CLAY, Mottld Red, Llght cray and Oranglsh Brown, Wet (CH)

MNOR PERCHED GROUNDWATER ENCOUNTERED AT 3 FEET

END OF BORING AT 6.00 FEET

Nots: Solla w€re classmed h gsneral accordance wlth ASTM D-2488
(Descrlpton and ldentlfica0on of Solls - Vlsual/llllanual Procedure)
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ffi@

ffi-*
HANDAUGER LOGS

lU Montague Elemenbry School
Parklng Expanslon and BMP
James Ctty County, Vlrglnla
EGS ProJect No.: 07:109'!6

. PEIlrI: ]: TFEFD I

0 - 0,25 Topsoll

o.25 - 1.67 Silty SAND, Ught Brown, Moist (SM)

1.67 -4.fi Sandy Lean CLAY, Orangish Brown \Mth Llght Gray Mottles, Moist (CL)

4.50 - 6.00 Sandy Fat CLAY, Mottled Red, Light Gr6y and o|anglsh Brown, Moist (CH)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT 6.00 FEET

0 - 0.17 IFILLI ? Crushed Stone

o.17 -',t.67 Sllty SAND, Llght Brown, Molst (SM)

1.87 -2.OO Clayey SAND, Omnglsh Brown, Moist (SC)

2.OO-4.17 Sandy Lean CLAY, Orangish Brown \Mth Yellow Mofrles, Moist (CL)

4.17 -6.00 Sandy Fat CIAY, Contains lron Concretons batween 5 and 6 feet,
Oranoish Brown lMth Yellow Mottles. Moist (CH)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT 6.00 FEET

Note: Solls were claselffed ln genoral accordance wlth ASTM D-288
(Descrlpton and ldentffcaton of Solls - VlsuaUManual Procodures



HANDAUGER LOGS

DJ Montague Elementary School
Parklng Expanslon and BMP
Jame Gtty County, Vlrglnla
ECS ProJect No,: 07:109'16

r' _r - ll
i- ; lii

;.1'.S-, -- .- -- .
o -o.17 IFILLI ? Crushed Stone

o.'t7 - 1.67 Silty SAND, Light Brown, Molst (SM)

't.67 -4.42 Sandy Lean CLAY, Oranglsh Brown Wih Light Gray Mottles, Moist (CL)

4.42-6.04 Sandy Fd CI-AY, Mottled Red, Llght Gray and Orangish Bruwn, Mobi (CH)

GROUNDWATER NOT ENCOUNTERED

END OF BORING AT 6.00 FEET

Note: Solle were classlfled ln gsneral accordance wlth ASTIS D-2$E
(Decrlpdon and ldenllflcaffon of Solls - VlsuauManual Procedure



Appendix lll

Unified Soil Glassification System and
Reference Notes for Boring Logs



uNrFrED SOIL CLASSIFICATTON SYSTEM (ASTM D 2487)

Major Dlvisions Group
Svmbol$

Typical Name$ Laboratory Classjfi catlon Criteria

'a

so
6

z
'5!

.E 
.E

?.e

oc

!J

.2

EO
3.H

-Ea
.E p:
-E 

F

eB
gE

*o5Cg.b3'
Hg.E
o-

GW

v\re -graded gfavels, gravel-
Eand mixtures, little or no
fnes .9

I
E
?
2

$

s9r €
=N 

2
g; a.FE E
*= €

F€ EgeE -g

EF as sgE EAH

;g 688
l!E z€E
E g vrrc
EEg -FQe= F
E XE E g

HF* E$t
n ortE'l - F
.-Es.4FEAEE65!.,r
E g: B s;
d6 F3=;

C" = D€oQ1o gf€ater lhan 4
Cc = (D!o)'i(Djor0o) betw€en 1 and 3

GP

Poorly graded gJavele,
gEvel-sand mixtures, lillle or
no fines

li.lot meeting all gradalion requiremenis for GW

b

EA

;*Eq6
;a

GM"

o

u

Silty grat/els, gravel-sand
midures

Atterberg limits below 'A" line
or P.l.lesE lhan 4 Abov€ 'A- line ll,ith P.l.

between4andTar6
borderline cases requiring
uie of dual symbols

GC Clayey gra\,/€16, gravel-tand-
clay mixtur€s

Atte$6e limits belolv "A' line
or P.l. less lhan 7

.a

€.fr
:t
EH

ro 8*9e;
,FE=

EE
Er
oFE6

8e
Fia
FEE6e

SW Well{raded s€nd$, g.at/elly
sands, liilo or no fnes

C, = D6oq1o greeter than 6
C" = (Dn)'(D1ofl€o) between 'l and 3

SP Poorly graded sands, gravelly
sand$, little or no fines

Not meeting all gradation requiremenls for SW

qZ
E1
E.E 9
€fiE
3H.

g

sM"

o

u

Silty sands, sand€ill mi)dures Attorberg linits above "A' line
or P.l. less lhan 4 Umits ploilng In CL-ML

zong wllh P-1. between 4
and 7 ar€ boJdedine
cases r€quiring use of
dual Eymbols

Clayey oands, sanGday
finurea

Atbrberg limits above A" line
,,vith P.l. greater than 7

I

z

6.9
'oE

6
EE

a=
!

ML

Inofganic Sllla and very fine
aands, rock flour, sihf ol
clayey fne sanda, or clayey
silts with slioht Dlaslicitv

Pl6tieity Chdt

40

30

20

l0 20 30 ,10 50 60 ?0 80 90 100

Liquid Limit

CL

Inoaganic clays of low t0
medium plasticity, gravelly
clayE, sardy days, s||ty claye,
lean clavs

OL
Organic silts and organlc silly
clayE ot low plasticity

!1,

=E

MH

horganic silis, micaceous or
diatomaceous fine sandy or
silty 6oils, elastic silts

CH Inoruanic days of high
plasticity, fat days

OH Organic days of mediun to
high plaslicity, organic silts

:E ".-e 3E Pt Peat and other highly organic
soils

" Division of Gl\4 and SM groups into subdivisions of d and u are for roads and alrnelds only. Subdivision is based on Atterberg limlls: 8utfix d us€d wheo
L.L. is 28 or less and lhe P.l, is 6 or legs; tho suffix u used when L.L. is greater ftan 28.
' Borderline classifications, used for soils possessing characteristics of two groups, €re designated by combinations of group symbols. For examplel
Gw-Gc.well-grad6d gravel-sand mbdure with clay binder. (From Tabl6 2-16 - Wmte|kgrn and Feng, '1975)



REFERENCE NOTES FOR BORING LOGS

D lllng Sampling Symbols

sS Split Spoon Sampler ST Shelby Tube Sampler
RC Rock Core, NX, BX, AX PM Pressuremeter
DC Dutch cone P€netrometer RD Rock Bit Drilling
BS Bulk Sample of Cuttings PA Power Auger (no sample)
HSA Hollorv Stem Auger \ /S Wash sample
REC Rock Sample Recovery o/o RQD Rock Quallty Designation 0/6

Correlation of Penetration R€lstances to Soil Propertles
Standard Penetration (blows/fl) refers to the blolfls per foot of a 140 lb. hammer falling 30
inches on a 2-inch OD split-spoon sampler, as specifed in ASTM D 1586. Tho blo\rtt count is
commonly reterred io as the N-value.

A. Non-Coh6lve Soils (Silt, Sand, Gravel and Combinationsl

B, Cohesive Soils (Clay, Silt, and Comblnations)

lll. Water Level MeasuEmont Symbols

VVL Water Level
\4/S \Mrile Sampling
\M) Vfiile Drilling

BCR Bebre Casing Removal DCI Dry Cav+ln
ACR After Casing Removal \ /Cl Wet Cav+.ln
V Est. Groundwater Level V Est. Seasonal High GWT

The water levels are those levels actually measurcd in the borehole at the times indicatsd by the
symbol. The measurementa are relatively reliable when augering, without adding fluids, in a granular
soil. In clay and plastic silts, the accurate determination of water levels may require sevEral days for
the waEr level to stabilize. In such cases, additional methods of measurefilent ate generally applied.

Under 4 bfows/ft Very Loose Adjective Form 12o/o to 4go/o

sto 10 blows/ft Loose Vvith SYo to 12o/o

11 to 30 blows/ft Medium Dense
31 to 50 blowE/ft Dense

Boulders
Cobbles
Gravel Coarse

Medium
Fine

Sand Coarse
Medium
Fine

8 inches or larger
3 to I inches
1 to 3 inches
% to 1 inch
%to lAincn
2.00 mm to % inch (dia. of lead pencil)
0.42 to 2.00 mm (dia. of broom straw)
0.074 to 0.42 mm (dia. of human hair)

BIowsft

Under 2
3to4
5toa
gto15
16 to 30
31 to 50

Consbtency

Very Sofr
soft

Medium Stiff
stiff

Very Stitr
Ha.d

Unconfined
Comp. Strcngih

Qp (tst)
Under 0.25
0.25-0.49
0.50-0.99
1.00-1.s9
2.00-3.00
4.00-8.00

Degree ot
PlasticW

None to slight
Slight

Medium
High to Very High

Plasticity
lndex

0-4
o- t

8 -?Z
Over 22



TRANSMITTAT

March24,201l

Environmental Division [2)
JCSA (1)
Proffer Administrator [3)
Code Compliance(4J

Jose Ribeiro, Senior Phnner

SP-O008-2011, D.f . Montague Parking Expansion

t$$'{lg"sf""tt*' %
DATEI

TO:

ii|AR g4 20tl

FROM:

SUBIECT:

ITEMS
ATTACHEDT Site Plan

Bio Retention Cell (2)
Stormwater Calculations (2J
Channel Design (2)
Response Letter from Applicant (1,2,3 &4))
|CSA Easement Plat (1)
Water Conservation Standards (1)

Please review and return comments by April L,20Ll

NOTE: This site plan is associated with fCC SUP-0032.2010 [The SUP was
approved by the BOS on March 08, 2011, Planning Commission recommended
approval ofthe SUP application on February O2,Z0l1,l This is the second
submittal for this site plan.

Thank you for your review,
Jos6-Ricardo Linhares Ribeiro
ICC Planner
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CONSULTING ENGINEERS

5248 Olde Towne Road, Suite I
Williamsburg, Virginia 23 I 88

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

a€sva.com

Ms. Terry Costello
Dwelopment Management Assistant

Development Management
101-A Mounts Bay Road
P.O. Box 8784
Williamsburg, Virginia 23 I 87-8784

March 23, 2011

MAR 
g4 201

4ecetWQ

RE: Williamsburg/Jemes City County Schools DJ' Montague E.S Parking Expansion
' James City County Number: SP-000&201f

AES ProJect No. W10162-00

Dear Ms. Costello:

The following is our responses to your comnents, dated with various dates in reference to the

above referenced p,roject.

Plannins Deoartment Review Comments:
March 2. 201 I

1. This Site Plan Amendment has been assigned case number SP-0008-201 l. Please include the new

Site Plan number on all future submissions and related corresponde rce.

Response: The case number hae been added to the cover sheet of the drawings and all
future correspondence will refer to tlis assigned number.

2. please be aware that SUP-0032-2010 that is associated with this case has not yet been approved

by the Boand of Supervisors.
d.*poo*., Acknowledged. The Board of Supervisors approved the SIIP at the M.rch 8'

2011 meeting. A note has been added to the cover sheet in reference to opprovol.

3. Under parking regulations, the proposed parking number strould be the amount that is actually

being added. Ftr*. uAa another seition stating the total, including the total handicapped and the

total bus parking sPaces.

Responser An additional line has been added to the cover sheet indicating tle fifty-three
(53) additional spaces with three (3) of them being handicapped spacec'

4. On Sheet #5, there was a note stating that there was an existing parking sign at the end ofthe six

spaces that are already existing. can you explain what this sign is and will it be rem_oved?

Ii.rpoo*, The existing sign has been added to the demolition plan and will be removed

durlng the construction'



Ms. Terry Costello
March 23, 201 I

5. Please be aware of Condition #3 ofthe Special Use Permit Conditions lor Case No. SUP-0032-

2010. It states that "Additional lighting shall be installed in the entrance ilom the property onto

Centerville Road. The specific location and design of the entrance lighting shall be shown on a

site plan and approved by the Planning Director. However, if upon presenting an Iso-footcandle

diagram of the school,s entmnce lighting, or other €vidence, additional lighting may not be

requirgd if it is demonstrated to the satisfaction of the Planning Director that the existing lighting

at the school's entrance is adequate."
Response: A field visit has been scheduled to take light level/intensity readings. Our

{indings will be forth coming in response to the entrance lighting.

6. Please add a note stating that this case is associated with the Board of Supervison approved case

suP-0032-2010.
Response: Acknowledged. Approval from the March 8,2011 board meeting has been added

as note #32 to the cover sheet.

James Citv Countv Fire Department Review Comments:
February 9, 2011

1. Approved as Site Plan only.
Response: No response required.

James CiW Countv Enqineer Review Comments:
January 7, 2011

1- Approved as Site Plan only.
Response: No response required.

James Citv Countv Code Compliance Department Review Comments:
February 9, 201 I

1. Code Compliance notes that the designate.d handicapped parking spaces are not located on the

shortest aciessible route to the accessible building entrance. The surface slope of the designated

HC parking spaces appears to exceed 2To.

Response: After discussion with the Code Compliance office, it was noted thlt several

drainage features prohibited a handicapped space frorn being placed any closer

than designed to meet requirements. This is an existing condition and therefore

making any other arrangements is technically not feasible. The design on the

submitted plans meets the required 27o or less slopes in both directions'

James Citv Countv Environmental Division Review Comments:
February 21, 201 I

General:

\ / 1. A Land-Disturbing Permit and Siltation Agreement, with surety, are required for this project.

\l Response: Acknowledged. At the time of the selection of a Contractor a Land Disturbing
' Permit Application and Siltation Agreement will be prepared and supPlied to

the Environmental D€partment.

2. lt appears that this project includes stormwater conveyance and/or stormwater management

facilities. Completion of a Stoimwater Facilities Data Sheet and payment of Stormwater

Facilities lnspection Fees, may be applicable prior to issuance of a land-disturbing permit.

AES #Wi0162-00
Page 2 of6 (



Ms. Terry Costello
March 23, 2011

AES #W10162-00
Page 3 of 6

Contact the James City County Stormwater Division at (75'7) 259-1460 or visit the Stormwater
Division website at wwwjccegov.com for additional information.
Response: Please find attached tle Stormwater Facilities Data Sheet

Record Drawing and Construction Certification. The stormwater management/BMP facility and

associated stormwater conveyance systems as proposed for this project will require submission,

review, and approval of a record drawing (as-built) and consfiuction certification prior to release

of the posted bond./surety. Provide notes on t}Ie plan accordingly to ensure this activity is
adequately coordinated and pfrfiomed before, during and following construction in accordance

with current County guidelhes.
Response: AES will be providing record drawings and ECS will be preparlng tle

construction certifi cation.

VSMP. It appears disturbed area for the site exceeds 2,500 square feet. Th€refor€, it is the

owner's responsibility to register for coverage under the Ceneral Permit for Discharge of
Stormwater from Construction Activities, in accordance with current requirements of the Virginia
Deparhnent of Conservation ald Recreation and the Virginia Stomtwat€r Management Program.

Visit http://www.dcr.virginia.gov/s vsmp.htn or contact the DCR Cenfal Office at 804-371-

7330 for additional information. fNote: Evidence of VSMP registration will be required by the
County prior to or concurrently with a preconstruction meeting and must be provided prior to
issuance of a local land-disturbing perrrit and start of land-disturbing activities.)
Response: A VSMP permit has already been applied for by the School system.

Plan Number. Please reference the assigned County plan number SP-0008-l I on all subsequent

submissions.
Response: The case number has been added to the cover theet of the drervlngt and all

future correspondence will refer to this assigned number.

As a final notation for the Environmental Division:
It was suggested that our design team evaluated the bio-retention pond performance using
Modified Rational input hydrographs consist€nt with the methods identified in the Virginia
Stormwater Management Handbook (Chapter 5 - Engineering Calculations).

These re-waluations were performed with satisfactory r€sults. Docum€ntation of the re-

evaluation is provided with this corresoondence.

Erosion and Sediment Control:

V
Silt Fence. Notes contained at the bottom of plan sheet 3 indicate that seeding is to be use.d for
pennanent stabilization for disturbed areas associated with the installation of the bioretention
areas. This being the case, silt fence should be installed around the perimeter of the bio-retention
areas to prevent tlre seed and mulch from entering the basin and germinating as this will create

maintenance issues. It may be appropriate to minimize the disturbed area and propose the

placement of sod as a suggestion.
Response: Additlonal silt fence and a note ha$ been added to Partial Plan I on sheet 3 to

place cilt fence around the bio-retention area until the grass has been

established,

7. \ | Silt Fence. On plan sheet 3, provide silt fence downslream of the southern parting area" upland
\ | ofthe bio-retention area.- 

Response: By adding the additional silt fence on note #6, we believe that tltis will cuflice the

4.

5.

V

request



Ms. Terry Costello
March 23, 201 1

AES #W10162-00
Page 4 of6

I\t
g. \/ Temporaly Sediment Trap. Provide elevations for the trap outlet as shown on plan sheet3'

' R"sponr", The trrp outlet elevation is 110.73' and a detail has been added to the plan view.

S. \ | Intet Protection. Remove the inlet protection shown below the proposed Temporary Sealiment

\ trup presented on plan sheet 3. Drainage to this inlet will be treated by traps and silt fence, and

provicling inlet protection in this location may prevent treated water from entering this inlet.

Response: Inlet protection has been removed from the plan as requested.

Stormwatet Management / Drainaee:

10.1 / Dry Swale. For the proposed swale immediately upland of the existing playground, the slope

\ I should be revised to be uniform. This would assist with construction and maintenance of the
' measure and would increase the performance ofthe measure

Response: Swale has been revised as requested and a concret€ apron has been added to the

new DL Revised calculations lre attached.

I l.r , Swal€. Provide a safe mode of blpass for the swale located in the fiont of the existing chiller

\/ unit. Site conrour information generates concem regarding the potential lor unintentionally
\ directins stormwater runoff into the building should increases in runoff overwhelm this structure

o, shouid leaf litter partially clog the inlet. ilease provide information with the next submittal to

indicate how this scenario will be avoided.
Response: The drainage area to the inlet in question is 0.87 acres with a C-value of 0.60 and

a time of concentration of 5 minutes when calculating these values into the
Hydraflow results of a 100-year storm volume of 11564 cubic feet. Based on the

existing ground and proposed grading for the area surrounding the inlet' it can

be shown that if the inlet is compl€tely clogged then the water surface will reach

an elevation of 115.70, The building finished floor elevation is 115.69 which

would mean that the building could flood by 0,0f in this scenario. An additional
drop inlet has been added to plan adjacent to the existing drop inlet to increase

the intake capacity in this location.

James Citv Service Authoritv Review Comments:
February 22, 201 I

General:
i. The Applicant shall provide a recorded easement plat of the proposed JCSA Utility

Easements. JCSA is to receive a copy of the recorded plat before approval of the consffuction

plans is given.
Response: The easement plat has been sent to the school systemts Attorney for recording.

Upon recording a copy ofrecording receipt will be forwarded to your office and

after the Court House has recorded the plat, a copy ofthe plat will be forwarded
also.

Sheets 4 & 5:
1. Show the edge of fte JCSA easement at the back edge of the water meter (see JCSA detail

W-13.0 for location). Only show the easement "bump out" to be 10 feet on each side ofthe water

service line from the water main to the water meter. The PIV, which is privately owned, should

not be in the JCSA easement. An added result of shortening this portion of the easement is the

trees will be out ofthe JCSA easement.

Response: The easement has been revised as requested.
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and use from JCSA and the property owner.

held responsible for any damage to improvements

2. Add the following note: 'Easements denoted as "JCSA Utility Easements" are for the exclusive

use ofthe James City Service Authority and the property owner. Other utility service providers

desiring to use these easemenb with the exception of perpendicular utility crossings must obtain

authoriiation for access and use from JCSA and the propety owner. Additionally, JCSA shall not

be held responsible for any damage to improvements within this easernent, from any cause."

Response: A note has been added to each sheet as requested.

Plat:
L Adjust easement per Sheet 4 comment note #1.

Response: The easement has been revised as requested.

2. Add the following notes to each sheet ofthe plats:

a. "Easements denoted as 'JCSA Utility Easem€nts" are for the exclusive use of the

James City Service Authority and the property owner. Other utility service providers

desiring to use these easements with the exception of perpendicular utility crossings must

obtain authorization for
Additionally, JCSA shall

access
not be

rrithin this easement, from any cause."
Responsei A note has been added to plat as requestd'

b. "Any existing unused wells shall be abandoned in accordance with State Private Well

Regulations and James City County Code."
Response: A note has been added to plat as requested.

Water Conservation Aereement:
1. Revise item 3 to account for the square footage for the school site. The 500 SF listed the amount

for another project and may not apply at the school. James City Service Authority (JCSA) shall

approve the WCA prior to final Site Plan approval.
["*pons": The Water Conservation Agreement has been revised to include the entire site.

James Citv Countv Landscaoe Planner Review Comments:
February 4, 201 I

1. I have reviewed the landscape plan for sP-0008-2011, DJ Montague parking expansion and have

found that the plan complies with all James City County landscape ordinance requirements and is

apprcved as submitted.
Response: No comment required.

James Citv Countv Proffer Deoartment Review Commentsl
Februarv 7. 201l

Please refer to SLJP-0032-2010 D.J. Montague E.S. parking lot expansion (under consideration at

this time) for conditions associated with this case.

Response: The SIJP was approved on March 8, 2011 by The Board of Supervisors and hat
been noted on tle cover sheet under General Notes.

The project must comply with all suP conditions (once approved). Please take note of the

following time sensitive condition:

l.

2.
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Commencement of Construction: If construction has not commenced on this project within
thirty-six (36) months fiom the issuance of a special use permit, the special use permit shall

become void.
Response: We acknowledge this condition,

3. Once the SUP is approved, please reference the case on the cover sheet'

Response: A note has been placed on the cover sheet to reflect the approval ofthe SUP'

Virginia Deoartment of Transportation Revie\ry Comments:
March I, 201 I

1. The District has completed its review of the subject site plan and there appear to be no impacts to

the VDOT right of way.
Response: No comment required.

I appreciate the time spent by the various review agencies in the review and guidance for this

project. Ifanyone has any questions in reference to this project please do not hesitate to call me at my

office at 757-253-0040.

Sincerelv.

AES Consulting Engineers

-ffi4a4--Project Manager
bruce.abbott@aesva.com

S:Uobs\Wl01 62\00-Dj Montague\Admin\Forms & Comments\Comnents Respons€s\Site Plan Cornments Response€\Wl 0l 62-00 Response Ltr
03-23-11.doc
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