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GC Stonehouse Greenland Sub LLC
Stonehouse Ametriry I{
401L West Chase Blvd, Suite 175

Raleigh, NC.27607

Re: -(fonehouse Amenity H
County Plan No. SP-[)0S-09

Cotnty RIVfI' iD Cocie: WCll1,WC1.12 end \t(,C113

Dear Applicant,/owner:

The Engineering and Restnrrce Protecfion l)ivision has received a record drawing (asbuilt) and constnrctiou

certjficaticxr f,or ihe srofirlrilrater maoqgefflent facility'and a^sstlciatecl conveyance systern comporlenrs for the above

referrenced pr<tiect. The tecord drarvingprovides as-built informarion for $e Lrioremation basin, infiltcation b'asin, iuxl

srvale locted on the site. Record Drarvings (as-buil$ zmd consfftrctinn certifications ate required fot the entir:ety <lf the

stonmvater conveyance and *tenu:rtton systern which includes afly srcJrm\I/ater fnanagemefit/Bt\aP(s) and thc assrxiatcd

coilrfyance systcm(s). Certi$ng to rhe consmrctjon of these sJ'rstems and componen* indicates drat all itenrs were

constructed in accordance with the assr:ciated plans ud specifications. Record draurings and construction certifications
lmrst meet established program reguirernents of both the ccluntl engineering and rtsource prorection and storms'aicr
divisiorrs.

Based on our revierv of the pnljecr, rccorcl durving submirt"al. and concurrent field inspection as perf<lrmed on

April 1, 20L3,the follou'ing imrn"s must bc *ddresged pnt:r ta the relcase of surety and fbr cur divisi<:n tr"r 6xcrceed rvith the

closing out of thc projectl

Record Duwing:

1. 'i he asbuitr infonnation for the storm was pror"idcd on tire sheet C3.0 (sheet 1 of 2). 1b a'roid confusion in tht:

documcnrs, pka-*e rerniew the 'application and correct the references as needed. Fbr exarnple, the referc'nce

provided on sheet 5.0 zurd on the left side of the detail for RMP #1 refen m sheet C(r.() which is not conrained in
the record drarving set. Pleaee inspect thc rernainder of &e d<.rcuments tcr en$urc all call outs are appropriarc.

2. ;\dd the rypnx.ed rnainrenancc pliur from Sheet C5.1 of the appmved plan ro the rccorci drawing plan set.

3. If pcssibie arld the follos'ing Couury idendficrs to the lower rigfit ha:rcl comer of the record drawing County
llllur Numtrer SP-$l&Cl9 and Bli,{P ID Codes: \X/C111 (Bh/ff #1)' WCl t2 Fl\,{P #2) and WC113 @MP #3).



(ionpmntion - Rehtd fE ns:

6.

tt

Flrosion grrllies are present in dre wet swale and neecl to be repairerl and stabiliz.ed prior to the rtsuhmittal of

these rec<lrd drawinp. 
. rA,-,."'

Acdve enrsi.n gullies and scours present at rhe enhanced outfall iueaassociated s'ith smrcrure FF-S-I (a-s 
, 

ttltll*t'

indicated on the record J**,ip1 **t be repaired with compactedl mat€rial, reseeded, and mulched or mattecl v

for stability.

Clear and ref,nove all vegetation, bnrslr, debrix, ancl secliment rvithin 10 feet of the principal flow contral (tiset)

shuctures and clean a[ i'eirs and ori0ces, Flow lrto the riser for the lnfiltratiori basin and bioretcttion slra]l not

be obstnrcted by vegeration 
- ^., 

\ -
"1l1ere is substantial enrsion and subsidence througtr and around dre pl'anting beds a-s lctcated within the 

^ Ctt'-
lxoretentioa '.rrea ,along the sr:uth side of the facility. lfi,hile the recod dray'ings n?fu.trr indicate. rhese slopes ontu;.
m,atch dre 3:1 (Fi:$ ,aiindicated in the approved plan set, it appean 

.rhat 
the combinatjon of the slctpes antl. ot--\ .

plantinp has rlsulted in the slougfring oi ttre matirial and the conditions need tc be rectified rnore so than iu*t q ' c

,t * ,.pio"**nt per plan as therJ**Ihe condirions that have generated this comment. Redesign eif this area rnay

be neiessary in otdet for it to frurction as originally intended.

;\ lalge washour area ha^s formed on the southem side of the bioretentkln facility" adiacent t<l the liglrt pole 
,n", 

ono

,r"*frt the clubhorrse- It appears m be t{re result of the ip np arrnoring which conveys drainage to dre cor-

bioretention ar.ea from the p'arking lot which has contribdted tt . ,r,ra*rillr*g of the padrirrg fg-1 atiq 9*p.,nure 
of 

- 
' 

i f

the irrigation line in tlris ,area "t"trii issue neetls ro be restored and propedy compacted and stabilized irr its

entirety prior to the renrbmiftal of these recorcl drawing;'

A sinkhole dppeari ro har,,e formecl irnmediarely adiacent til lr{[-{-1 'and downslope of the bioretentiorl erea.

lixplore the area to detetmine the catrse ;urcl repair as nee-dtxl.

Once this rvork has been cgrnpleted, ancl prior to resulrrnittiug the record drawing informaticln fr.x' rer"ierv atxl

approrral, please conra* our offrce *o ihat staff nriy reinspect the facitiq'. Should it be confirmed b,v smff drat l , tll]:-::-
frli" *#*rtisfactorily cornplered, a final subrnittal ,r,f the record ckawing information 

Y_tll 
t* leqrxsled 

on fi).or I)Vl)
conrainiflg firll sized $fs oitlre recotl tkawing; and other relative informatjon. Once all rtquired inforrnation lras been

prrovicled,ltaff will then prerceed q'ith frn'al releruie,of dre sru.ety and,/or closing out the p,toject.

Shr:ulcl you have afly cofixneflts or qrrestions" pleaiie contact fie at yolu conr"enience At 757 -253-6703 or via enrail

ar \\,illiam.cain@jamescitycounty-\'a^8ov.

Williimr Cain, P.E, CL"I\4

Chief Civii Bngineer
Fngineering and ltes{rurce Protecti<>n

5.

{).

Fld'I'ang - \X,SP-Sells - via email

Carnille Katun - GET Solurions - via far

Jordiur Anglin - Hendetson Ceneral Ctntracfirrs- via email
'lina Creech - ICC flRp tllV inspecteir * via enuil

\ \iccdeptstore\ddlo1\DMDstr\ervir.xmestaAftcjects\AsBuilts\Reviews\binal\SP00809.U'C111.WC112.WC113
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James City Countyn Virginia
Stormwater Division

stormwater Facilities - BMP and conveyance system. 
4ttc'g;r'';''-r

Record Drawing and Construction Certification Forms

Note: In accordance with the requirements of the Chesapeake Bay hesemolion (hdinance, Chapter 23,
Section 23-10(4), BMPs shall be designed and constructed in accordance with the manual entitled James City
County Guidelines for Design and Construction of Stormwater Management BMPs The Subdivision
(hdinance, Chapter 19-62, the Zoning Ordinance, Chapter 21-159, and approved.constructian plans generolly
require that at the completion ofthe project and prior to release ofsurety, an nas-builto plan prepared by a
registered Professional Engineer or Certilied Land Sumeyor must be providedfor the drainage systemfor the
project including any Best Management Practice (BMP) facilities. In addition,for BMPfacilities, written
construclion certiftcation is required by a Professional Engineer who inspected the structure during its
constraclion. Currently there are over 20 woter quality type BMPs accepted by the County.

@
Project Name: Stonehouse Amenity H

Stmcture/BMP Name . BMP#L, BMP#2, and BMP#3

Project Location: Six Mt. Zion Road

BMP Location: Parking, Playground, and Open PIay Area

County Plan No.:

Project Type:

SP 0008 - 2009

! Residential

E Commercial

n Institutional

n pubtic

n other

n Business TaxMap/ParcelNo.: 05401-0000L5

lOffice BMPID "oO"1rr^ffi"3
U Industrial ZoningDistrict: PT]D-R

nRoadway Land Use: Recreation

Site Area (sf or acres): 10 ' 5 9 Acres

Brief Description of Stormwater Management/BMP Facility: Sheetflow across parking lot to
BMP#I- (Biorention), sheetflow from slope and playground to BMP#2

(inflitration), and sheetflow across open play area to BMP#3 (swale).
Combined discharge with stilling basin at wetland/stream feature.

Nearest Visible Landmarkto SWM/BMP Faciliw:
Nearest Vertical Ground Control (if known):

E fcc Geodetic Ground Control ! usCS

StationNumberorName: Monument #334

n Temporary n Rrbitrary ! other

Datum or Reference Elevation: NGVD2 9 and NAD83

Conffol Description:

Control Location from Subject Facility:
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Section 2 - Stormwater Manaqement / BMP Facilitv Construction Information:

Preconstruction Meeting Held for Construction of SWM/BMP Facility: E yes n no I Unkno*n

Approx. Construction Start Date for SWM/BMP Facility: August 2009

Facility Monitored by County Representative during Construction: E Yes I No I Unknown

Name of Site WorkContractor Who Constructed Facility: Henderson General Contractors
Name of Professional Firm Who Routinely Monitored Construction: gililliamsburg Environmental Group

Date of Completion for SWM/BMP Facility: Ylay 26, 2OL0

Date of Record Drawing/Construction Certification Submittal: l(ay 27 , 2OLO

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the completion

of construction of a Stormwater Facilitlt - BMP or Conveyance system. Record Drawings and Construction
Certiftcations must be reviewed and approved by the fames City County Stormwater Division prior toftnal
inspection, acceptance and surety release, )

Section 3 - Owner / Designer / Contractor Information:

OwneriDeveloper: (Note: Site Owner or Applicant responsiblefor development of the project.)

Name: GS Stonehouse Greenland Sub LLC

Mailing Address: 40L1- West Chase B1vd, Ste L75, Raleigh, NC 27507

Business Phone: 91,9-832-9998 Fax: 9]-9-832-9896
Contact Person: Tom Page Title: Vice President

Desigrr Professional: (Note: Professional Engineer or Certi/ied Land Swveyor responsible for the design and
preparation of plans and specifications for the Stormwater facilities.)
Firm Name: WSP SELLS

Mailing Address: l-540L Weston Parkway, Ste 100, Cary, NC 2751-3

Business Phone: 9l- 9 - 678-0035 Fax: 9].9-676-0205
Responsible Plan Preparer: Craiq M. Duerr, PE

Title: Proi ect Manaqer
PlanName: Stonehoue Amenity H

Firm's Project No. 0B -4 04G PlanDate: Ol / L7 / 09

Sheet No. Applicableto SWM/BMP Facility: e3 - 0/ cs - o/ es .rl | 

-Stormwater Facility (Note: Site llork Contractor directly responsible for construction of the Stormwater
Contractor: facilities.)

Name: Henderson General Contractors
Mailing Address: 5806 Mooretown Road, Williamsburg, VA 231-88

Business Phone: 757 -565-L090 Fax: 757 -554-9120
Contact Person: Rob Haven

S ite Foreman/Supervisor : Proiect Manaqer
Specialty Subcontractors & Purpose (for BMP Construction Only):
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Section 4 - Professional Certifications:

Certiffing Professionals: A Registered Professional Engineer or Certified Land Sumeyor is responsiblefor
preparation of a Record Drav'ing, sometimes referred to as an As-Built plan, for the

stormwaterfacilities for the project inchding all BMP and conveyance systems. A
Registered Professional Engineer is responsiblefor the inspection, monitoring and
certi/ication of all stormwaterfacilities - BMP and conveyance systems during their
construction.

Record Drawins and Construction Certifications for Stormwater Facilities - BMP and Convevance Svstems

Record Drawine Certification

Firm Name: WSP SELLS

MailingAddress: 1540L Weston Parkway
Cary, NC 27513

Business Phone:

Fax:

91,9-678 - 0035
9L9-575-0206

Name: Alan Nash. LS

Title: Survey Manaqer

Aln
signature: l,' lr'onl,

Date: 4,/22 r/ ttr'

I hereby certi$ to the best of my knowledge and

belief that this record drawing represents the
actual condition of the Stormwater Facilities.
The facilities appear to conform to the
provisions of the approved construction plans

and specifications except as specifically noted.

(Seal)

Virginia Registered Professional Engineer
or Certified Land Surveyor

Construction Certilication

Firm Name: GET Solutions
Mailing Address: 1592 Penniman Rd, Ste E

Williamsburg, VA 23185

Business Phone: 757 -564-6452
Fax: 757 -554-5453

I hereby certify to the best of my knowledge
and belief that these Stormwater Facilities were
monitored and constructed in accordance with
the provisions of the approved construction
plans and specifications except as specifically
noted.

Virginia Registered
Professional Engineer

$sentrt't6rs:, l(z/o "4U AIAN w. Nnsrr z'2t,Ti;
fo*-o.4

CAMILLE A. KATI|A
Lic. No.01B04S

%:*r#

Page 3 of 17
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Section 5 - Record Drawing and Construction Certification Reouirements and Instructions:

Df Preconstruction Meeting - Provides an opportunity to review stormwater facilities construction,
maintenance and operation plans, and address any questions regarding consffuction and/or
monitoring of the structure. The certiffing professionals, geotechnical engineer,
Owner/Applicant, Contractor and County representative(s) are required to attend the
preconstruction meeting. Advance notice to the Stormwater Division is required. Usually, this
requirement can be met simultaneously with Erosion and Sediment Control preconstruction
meeting held for the project.

E A fully completed Stormwater Facilities - BMP and Convqtance Systems, RECORD
DRAIIaING and CONSTRACTION CERTIFICATION FORM and RECORD DRAWING
CHECKLIST. All applicable sections shall be completed in their entirety and certification
statements signed and sealed by the registered professional responsible for individual record
drawing and/or construction certifi cation.

I The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land
Surveyor for the stormwater facilities including all BMPs and conveyance systems.

E Construction Certification. Construction of Stormwater BMP facilities which contain
impoundments, embankments and related engineered appurtenances including subgrade
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls,
cutoffs, toe drains, hydraulic flow control structures, etc. shall be visually observed and
monitored by a Registered Professional Engineer or his/her authorized representative. The
Engineer must certiff that the structure, embankment and associated appurtenances were built in
accordance with the approved construction plans and specifications, and standard accepted
construction practice and shall submit a written certification and/or drawings to the Stormwater
Division as required. Soil and compaction test reports, concrete test reports, inspection reports,
logs and other required construction material or installation documentation shall be required by
the Stormwater Division to substantiate the certification. The Engineer shall have the authority
and responsibility to make minor changes to the approved plan, in coordination with the assigned

County inspector, in order to compensate for unsafe or unusual conditions encountered during
construction such as those related to bedrock, soils, groundwater, topogtaphy, etc. as long as

changes do not adversely affect the integrity of the structure(s). Major changes to the approved
design plan or structure must be reviewed and approved by the original design professional and
the James City County Environmental Division with notification to the Stormwater Division.

P{ Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of any Stormwater Facility - BMP or conveyance system. Submittals must be

reviewed and accepted by James City County Stormwater Division prior to final inspection,
acceptance, surety release or issuance ofa Certificate ofOccupancy.

Dual Purpose Facilities - Completion of construction also includes any interim stage for
Stormwater BMP facilities which serve a dual purpose as temporary sediment basins during
construction and as permanent stormwater BMP facilities following completion of development
and stabilization. Forthese dual purpose facilities, construction certification is required once the
temporary sediment basin phase of construction is complete. Final record drawing and
construction certification of additional permanent components is required once permanent facility
consffuction is complete.

Interim Constrrction Certification is required for those dual purpose embankment-type facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
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begin function as a permanent SWM / BMP structure for a period generally ranging from six (6)

to eighteen (18) months or more from issuance of a Land Disturbance permit for construction.
Interim or final record drawing and construction certifications are not required for temporary

sediment basins which are desigred and constructed in accordance with current minimum

standards and specifications for temporary sediment basins per the Virginia Erosion and

Sediment Control Handbook (VESCH); have a temporary service life of less than eighteen (18)

months; and will be removed completely once associated disturbed areas axe stabilized, unless a

distinct hazafito the public's health, safety and welfare is determined by the Stormwater
Division due to the size or presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the

natural bed of the stream or waterway at the downstream toe of the embankment to the top of the

embankment structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure

Regulations and the Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these

requirements and the attached RECORD DRAWING CHECKLIST specific to the type of
SWM/BMP facility being constructed. Other additional record data may be formally requested

by the James City County Stormwater Division. Qtlote: Refer to the current edition of the James

City County Guidelinesfor Design and Construction of Stormwater Management BMP's manual

for a complete list of acceptable BMP's. Currently there are over 20 acceptable water quality
type BMP's accepted by the County.)

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo,

etc.) set of the approved stormwater facilities construction plan including applicable plan views,
profiles, sections, details, maintenance plans, etc. as related to the subject Stormwater Facility.
The set shall indicate "RECORI) DRAWING" in large text in the lower right hand comer of
each sheet with record elevations, dimensions and data drawn in a clearly annotated format and/or

boxed beside design values. Approved design plan values, dimensions and data shall not be

removed or erased. Drawing sheet revision blocks shall be modified as required to indicate
record drawing status. Elevations to the nearest 0.1' are sufficiently accurate except where

higher accuracy is needed to show positive drainage. Certification statements as shown in
Section 4 of the Record Drawing and Construction Certification Form, or similarforms thereof,
and professional signatures and seals, with dates matching that of the record drawing status in the

revision or title block, are also required on all associated record drawing plans, prints or
reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one (l) blue/black line set for record drawings and one copy of the construction
certification documents with appropriate transmittal. Under certain circumstances, it is
understood that the record drawing and construction certification submissions may be performed

by different professional firms. Therefore, record drawing submission may be in advance of
construction certification or vice versa. Upon approval and prior to release of surety or a
Certificate of Occupancy, final submission shall include one (l) reproducible set of the record

drawings, one (l) blue/black line set of the record drawings and one (l) copy of the consfiuction
certification. Also for current and/or future incorporation into the County BMP database and

GIS system, it is requested that the record drawings also be submitted to the Stormwater Division
on a diskette or CD-ROM in an acceptable electronic file format such as *.dxf, *.dwg etc. or in a
standard scanned and readable format. The electronic file requirement can be discussed and

coordinated with Stormwater Division staffat the time of final submission.
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STORMWATER X'ACILITY - BMP AND CONVEYANCE SYSTEM
RECORD DRAWING CHECKLIST

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

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

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

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

All plan sheets labeled with *RECORD DRAWING" in large text in lower right hand
corner. Include approved County Plan Number and BMP ID Code if known.

All plan sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certiffing professional's signature and
seal.

Minimum Standards: (Requiredfor all Stormwater Management / BMPfacilities, as
applicable.)

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

Plan Views: Show general location, arrangement and dimensions. Location and

alignment shall generally match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are
required at each end, at intervals not to exceed 50 feet and where low spots may be present.

Top of embankment or berm elevations must be no less than design elevation plus any
settlement allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contoun or spot elevations as required
to veriff permanent pool and design storage volumes were met or were reasonably close to
the approved design. Evaluation of as-built grading contours, spot elevations, or
cross-sections, may be necessary by the professional to ensure approved design
configurations, depths and volumes were closely maintained. If grading or elevations are
significantly different from the approved plan, the Stormwater Division shall be contacted
immediately to determine whether the variation is acceptable or whether further evidence
will be required. Facilities which do not closely resemble approved plan grades,

elevations or configurations may require regrading by the Contractor; check volumetric
computations; and/or a check hydraulic routing to ensure approved design water surface
elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spillway or outlet banel. Must
extend at least 100 ft. downstream ofthe pipe outlet orto recorded site property line,
whichever is closer. Proper correlation is required between principal spillway (control
structure) crest, emergency spillway crest, orifice and weirs and the top of the dam or

Page 6 oflT
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facility. All elevations and dimensions must reasonably match the design plan or be

sequentially relative to each other and the facility must reflect the required design storage

volume(s) and/or design depth.

u/A Z. Profile or elevations along the entire centerline of the emergency spillway. Emergency

spillway may be steeper, but no flatter or narrower than design.

XX g. Elevation of the principal spillway crest or outlet crest of the structure.

XX q. Primary control structure (riser) diameter or dimensions, height, type of material and base

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

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

XX t t. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar

spacings (if applicable) and elevations relative to the principal spillway crest. Indicate if
lockable hatch is present or not.

XX n. Type, location, size and number of anti-seep collars or documentation of other methods
utilized for seepage control. May need to obtain this information during construction.

XX t:. Top of impervious core embankment, core trench limits and elevation of cut-off trench
bottom. May need to obtain this information during construction.

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

XX tS. Outlet banel diameter, length, slope, type and thickness class of material and type of flared
end sections. headwall or endwall.

XX t6. Outfall protection dimension, type and depth of rock and if underlain filter fabric is
present.

XX tZ. BMP interior and periphery landscaping zones conform with arrangements and
requirements of the approved design plan.

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

N/A tq. Fencing location and type, if applicable to facility.

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

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

XX ZZ. Any other information formally requested by the Stormwater Division specific to the

constructed Stormwater BMP faciliff.
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STORMWATER FACILITY - BMP AND COTWEYANCE SYSTEM
RECORD DRAWING CHECKLIST

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

ilI. Groun A - Wet Ponds ( Includes A-l Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.)

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

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

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

n/A l+. Access for maintenance and equipment is provided to the forebay(s). Access corridors are

at least 12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to
withstand heavy equipment or vehicle use.

u/A AS. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future
sediment monitoring purposes.

N/A eO. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of
chemical soil additives based on requirements of the approved plan.

x/A eZ. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from
normal pool edge and/or an aquatic bench extending a minimum of l0 feet inward from the

normal shoreline with a maximum depth of 12 inches below the normal pool elevation, if
applicable, per the approved design plans. (Note: Safety benches may be waived if pond

side slopes are no steeperthan4H:lV).

U/A et. No trees are present within azone l5 feet around the embankment toe and25 feet from the
principal spillway structure.

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

u/A eto. Low flow orifice has a non-clogging mechanism.

N/A at t. A pond drain pipe with valve was provided.

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

slope.

t't/A etl. Endwallsabovebarrels(outletpipe)greaterthan48inchindiameterarefencedtoprevent
a fall hazard.
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STORMWATER F'ACILITY. BMP AND COTWEYANCE SYSTEM
RECORD DRAWING CIIECKLIST

( Keyfor Checklist is asfollows: )A(Acceptable N/A Not Applicable Inc Incomplete )

IV. Groun B - Wetlands ( Includes B-l Shallow Marsh; B-2 Ext Det Shallow lletlands; B-3 Pond
Wetland System and B-4 Pocket Wetland)

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

82. Minimum 2: I length to width flow path provided across the facility.

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

84. Wetland type landscaping provided in accordance with approved plan. lncludes correct
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland
plants includ e 5 to 7 emergent wetland species. Individual plants at I 8 inches on center in
clumps.

B5. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water
surface elevation and 15 ft. setback to structures).

86. No more than one-half (2) of the wetland surface area is planted.

B7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

88. Planting zones staked or flagged in field and locations subsequently established by
appropriate field surveying methods for record drawing presentation.

Page 9 of 17
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STOR]VTWATBR F'ACILITY - BMP AND COIYYEYANCE SYSTEM
RECORD DRAWING CHECKLIST

( Key for Chechlist is as follows: )A( Acceptable N/A Not Applicable Ig lncomplete )

V. Groun C - Infiltration Practices ( Includes C-L Infiltration Trench; C-2 Infiltration Trench;
BMP#2 ( C- 1) C-3 InJiltration Basin; and C-4 Infiltration Basin )

xx cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as

applicable.

C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent.

xx c3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable
pretreatment devices include sediment forebays, sediment basins, sediment traps, sump
pits or inlets, grass channels, plunge pools or other acceptable measures.

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

Sides of infiltration practice lined with filter fabric.

Facility was not used for erosion and sediment confiol purposes and sediment was
prevented from entering the facility to the gleatest extent possible during construction.

Stabilization and acceptable vegetative cover established over contributing drainage area

prior to conveyance of stormwater to the facility.

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

Minimum twenty-five (25) foot separation down gradient from any structure.

Stormwater outfalls provided for overflow associated with larger design storms.

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

Facility does not currently cause any apparent surface or subsurface water problems to
downgrade properties.

Observation well provided. Clean-outs provided for underdrains

Adequate, direct access provided to the facility for future maintenance, operation and

inspection.

xx c4.

xx c5.

xx c6.

xx c7.

xx c8.

xx c9.

cl0.

cll.

crz.

cl3.

cl4.
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STORMWATER FACILITY - BMP AND COIYYEYANCE SYSTEM
RECORD DRAWING CHECKLIST

( Keyfor Checklist is asfollows: )A(Acceptable N/A NotApplicable Iglncomplete )

VI. Groun D - X'ilterine Svstems (Includes D-| Bioretention Cells; D-2 Surface Sand Filters; D-3
BMP#I- (D- 1) Underground Sand Filters; D-4 Perimeter Sand Filters; D-5

Organic Filters; and D-6 Pocket Sand Filters )

XX nt. All requirements of Section II, Minimum Standards, apply to Group D facilities.

XX O2. Sediment pretreatment devices provided.

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

provided.

XX D4. For D-l BMPs (Bioretention Cells), plantings consist of native plant species; vegetation
provided was based on zones of hydric tolerances; trees and understory of shrubs and

herbaceous materials were provided; woody vegetation is absent from inflow locations;
and trees are located around facility perimeter.

N/A OS. Facility was not used for erosion and sediment control purposes and sediment was
prevented from entering the facility to the greatest extent possible during construction.
BMP#L was converted from a sedimetn basin

XX O6. No visible signs of accumulated silt/sediment were present in the facility following
construction or alternately, accumulated silt/sediment was properly removed .

lu/A oz. Filtering system is off-line from storm drainage conveyance system.

)fi O8. Overflow outlet has adequate erosion protection.

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

XX Ot0. Minimum four (a) inch perforated underdrain provided in a clean aggregate envelope layer
beneath the facility.

XX pt t. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater.

Minimum one hundred (100) foot separation horizontally from any known water supply

well. Minimum one hundred (100) foot separation upslope and twenty-five (25) foot
separation downslope from any building.

XX Dl2. Stabilization and acceptable vegetative cover established over contributing drainage area

prior to conveyance of stormwater to the facility.

XX Ot3. No visual signs of erosion or channel degradation immediately downstream of facility.

XX Ot+. Adequate, direct access provided to the pretreatment area and/or filter bed for future
malntenance.
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STORMWATER FACILITY - BMP AND CONVEYANCE SYSTEM
AS.BUILT PLAN CHECKLIST

)A(Acceptable N/A NotApplicoble Inc Incomplete )

XX gt. All requirements of Section

(Includes E-[ Itet Swales (Check Dams); E-2 Dry
Swales;and E-3 Biofilters )

II, Minimum Standards, apply to Group E facilities as

xx gz.

applicable.

Open channel system has constructed longitudinal slope ofless than four (4) percent.

No visual signs of erosion in the open channel system=s soil and/or vegetative cover.

Open channel side slopes are no steeper than 2H:lV at any location. Prefened channel

sideslope is 3H:lV or flatter.

No visual signs of ponding are present at any location in the open channel system, except at

rock check dam locations for E-l systems (Wet Swales).

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

Treated timber or rock check dams provided as pretreatment devices for the open channel

system.

Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are

directly connected to the open channel system.

Grass cover/stabilization in the open channel system appears adaptable to the specific soils

and hydric conditions for the site and along the channel system.

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

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

No visible signs of accumulated silVsediment were present in the facility following
construction or alternately, accumulated silVsediment was properly removed and no

adverse affects to the function ofthe facility are anticipated.

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

For E-3 BMPs (Biofilters), sideslopes are 3H:lV maximum at any location.

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

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

xx E3.

xx e+.

xx gs.

N/A E6.

XX gz.

N/A es.

xx 89.

XX eto.

XX ptt.

xX Bt2.

N/Aerg.

N/Asr+.

N/Asrs.

u/A pro.
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STOR]UWATER FACILITY . BMP AND COI{VEYANCE SYSTEM
RECORD DRAWING CHECKLIST

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

VI[. Group F - Extended Drv Detention (ncludes F-] Timber Walls; and F-2 Dry Extended
Detention

with Forebry )

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

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

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6

feet in depth.

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

clogging.

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

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

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

Timbers properly reinforced or concrete footing provided if soil conditions were
prohibitive.

Timber wall cross members extended to a minimum depth of two (2) feet below ground

elevation.

Protection against erosion and scour from the low flow orifice and weir-flow trajectory
provided.

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

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

applicable.

No visual signs of undercutting of timber walls or clogging of the low orifice were present.

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

No visible signs of accumulated silVsediment were present in the facility following
consffuction or altemately, accumulated silVsediment was properly removed and no

adverse affects to the function ofthe facility are anticipated.

F6.

F2.

F5.

F3.

F4.

F7.

F8.

F9.

Fl0.

Fl l.

F12.

Fl3.

Fl4.

Fl5.

Fr6.
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STOR]VTWATER FACILITY. BMP AND COTWEYANCE SYSTEM
RECORD DRAWING CHECKLIST

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

IX. Grouo G - Onen Soaces (Includes All Open Space Types G-L; G-2; and G-3 )

{I_Ct. All requirements of Section II, Minimum Standards, apply to Group G facilities as

applicable.

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

XX Cl. Dedicated open space areas are in undisturbed common axeas, conservation easements or
are protected by other enforceable instruments that ensures perpetual protection.

IX C+. Provisions included to clearly speciff how the natural vegetated areas utilized as dedicated
open space will be managed and field identified (marked).

XX_CS. Adequate protection measures were implemented during construction to protect the
defined dedicated open space areas.

Ix CO. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or
graded).
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STOR]VTWATER FACILITY. BMP AND COIWEYANCE SYSTEM
RECORD DRAWING CHECKLIST

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

X. Storm Drainaee Svstems. closed and onen

(Includes all stormwater drainage conveyance systems such as onsite or ofsite storm drains, open
channels, inlets, manholes,junctions, outlet protections, deJlectors, etc. The intent ofthis portion
ofthe certification is toensure the drainage conveyance facilities are constructed in accordance
with the construction plans and speciJications so that they convey the desingflow levels and don
not require excessive maintenance.)

XX Snt. All requirements of Section II, Minimum Standards, apply to Storm Conveyance systems.

XX SOZ. Horizontal location of all pipes, structures and channels relative to the approved plan.

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

XX Sn+. Material type, size or diameter, class, invert elevations, lengths and slopes for all closed
pipe segments.

N/A SD5. Channel cross-section and invert elevations at 100 foot intervals. Channel liners as

specified on the construction plans.

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

XII. Other Svstems (Includes any non-typical, specialty, mantdactured or innovative
stormwater management BMP practices or systems generally acceptedfor
use as or in conjunction with other acceptable stormwater management
BMP practices. Requires evidence of prior satisfactory industry use and
prior Environmental Division approval, waiver or exception.)

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

02. Certification criteria to be determined on a case-by-case basis by the Stormwater Division
specific to the proposed SWM/BMP facility.
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TRANSMITTAT SHEET

ENGINEERING & RESOURCE PROTECTION 

' 
STORMWATER

Project: Stonehouse Amenitv H

County Plan No.: SP-008-09

Assigned BMP No: WC11t,Wctlz, WCLL3

BMP Type: Bioretention. Infiltration, WetSwale'Outfall

lnformation Enclosed:

X Computations

X other:

brhh/16

Name: Tina Creech

Date: 6ltzlL4

Signature:
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County BMP ID Code

Stormwater Management / BMP Inspection Report
Subsurface - Detention and Infiltration Facilities

James City County Environmental Division

(if known): \AlC t \ 3.'
BMPNo: 3 ,-,ui,(,l/Br.iffiName of Facility:

Location:

Name of Owner:

Name of Inspector:

Type ofFacility:

Weather Conditions: e Inf 'd 
Y 

fyp", ffiInspection 0 County BMP Inspection Program D Owners Inspection

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

O.K. - The item checked is in adequate condition and the mointcnance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but docs not present an immediate threat to the function/integrity ofthe BMP.
Urgent - The item checkcd requires immediate attention to keep the BMP operational and prevcnt damage to tbe facility.

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

Facility Item o.K Roudne Uryent Commcnb

Acccssibility:

Roads

Parking Areas KW@
Gates

-<) f

Locks

Safety Fencing

Acccss Points:

Trap Doors

Manholes/ Vaults

Grates

Observ Wells

Pretreatment Devices: O Inlet O Sump D Forebay 0 Other

Sediment

Trash & Debris

Structure

Other

Page I of3



Factlity ltem o.K. Rorilinc Uryont Comncnb

Primary Storage/ Inliltration Area Structure (Pipe' Stone' etc):

Trash & Debris

Sediment

Ponding / Drawdown

Cracks

Joints

Seams

Coating

Aesthetics

Other

Inlet Structure # I (Describc Location): t ^z-F S^E ,L
Condition ofStucture ,6
Erosion \1-/ Qf,\ oa'=-.vr r\f,r.I-\ \*frp r>frrirm\
Trash and Debris

Sediment / t// I
Aesthetics .*a^n\ l2lU, -r i(Rt-kel",-r''
Other

/<F- r < lzr\ vvl-

Inlet Structure # 2 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Inlet Structure # 3 (Dcscribc Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Outlet - Principal Over

Condition ofStructure

flow or Bypr rss Structure (Describe L,Tt- rcation): /rJ {rV6 2f crct

Erosion ,\{,N( (*i (/) \ p..-t.tf rr, " +l'2 * o,a'- rraq-6 {a.-
Trash and Debris ,,az|ilL' / W- fe-{:..irer--[. il l\ erc,r-,.-.,,n
Sediment l-/ tcgnec.+ln Marth no .

Other
\,,
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tr'acility ltem o.K Routinc Urycnt Commcnts

Nusiance Type Conditions:

Mosquito Breeding Lr'
Animals. Rodents

Graffiti (/

Other (-/
Perimetcr (Contributing Drainrge Area) Conditions:

Stabilization

Vegetation Condition

Trash and Debris (*r'/,

Aesthetics

Other

7,
Overall Environmental Division Internal Rating:

riile, enrt lrW

SWMProg\BMP\CoInspProg\SubDetInfil.wpd
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James City County Environmental Division
Stormwater Management / BMP Inspection Report

Subsurface - Detention and Infiltration Facilities

County BMP ID Code (ifknown): \NC \\ a

Name of Facilitv:

Location:

Name of Owner:

Name of Inspector:

Type ofFacility:

D Owners lnspection

O.K. - The item checked is in adequate condition and the maintenance pnogram is currently satisfactorl, No action required.
Routine - The item checked requires attention, but does not present an immediate thrcat to the function/integrity oftbe BMP.
Urgent - The item chccked requircs immediate attention to keep the BMP operational and prevent damagc to the facility.

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

BMpNo: A "^,",@,M
-1]

Facility Itcm O.IC Roudnc Urgcnt Commcn&

Accessibility:

Roads

Parking Areas

Gates

Locks

Safety Fencing

Access Points:

Trap Doors

Manholes/ Vaults

Grates

Observ Wells V
Pretreatment Devices: S Inlet O Sump 0 Forcbay D Other

Sediment

Trash & Debris C-./
Structure /
Other
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Frcility ltem o.K Routinc Uryent Commcnts

Primary Storage/ Inliltration Area Structure (Pipe' Stone, etc):

Trash & Debris

Sediment

Ponding / Drawdown

Cracks L./
Joints

Seams

Coating

Aesthetics Itl(n ffr orrl5h\r.+ L*e
Other rrFF-jv-1', \1 't?rn'tt*$
Inlet Structure # I (Describc Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Inlet Structure # 2 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Inlet Structure # 3 (Dcscribc Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Outlet - Principal Overllow or Bypass Structure (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Other
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Pcrimcter (Contributing ) Conditions:

<-
Overall Environmentsl Division Internal Rating:

Signature: r.'', ('- 
',

rire. ,)4/ /.)sf

SWMProg\BMP\CoInspProg\SubDetInfi l.wpd
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Stormwater Management / BMP Inspection Report
Bioretention Facilities

James City County Environmental Division

CountyBMPIDCode(ifknown): \Nf I \ \

Name of Facility:

Location:

I
BMP No,: _!_ Date:

Name of Owner:

Name of Inspector:

Type ofFacility:

-l- l, ,/-
Weather Conditions:('tf)tf0f ( Type: dFinal Inspection O County BMP Inspection Program D Owner Inspection

\
If an inspection item is not applicible, mark NA, otherwise mark thc appropriate column.

O.K. - Thc item checked is in adequate condition and the maintenance progrrm is currently satisfactory. No action required.
Routinc - The item checked requires attention, but does not present an immcdiate thrcat to the function/integrity ofthe BMP.
Urgent - The itcm checked requires immediate attention to keep the BMP opcrational and prevent damage to the facility.

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

Facility Item o.K Routinc Urgcnt Commcnh

Accessibility:

Roads I

Parking Areas i rcr h* fY;le- rP fJrr.ra-{ flah,{e
Gates

,J

Locks

Safety Fencing

Observation WellVAreas:

Trap Doors

Manhole Covers

Grates

Steps

Pretreatment Devices: O Inlet O Sump O Forebay D Other

Sediment

Trash & Debris

Structure

Other

Infl ow Structure (Describe Type./Location):
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Ovcrflow or Bypass Control (Describe Type/Location):

Outlet Structure (Dcscribe Type/Location):

Contributing Drainage Area/P.erimeter Conditions:
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Skctch and/or Remarks:

f
Overall Environmental Division Internal Rating:

,r", **,\1, nll e4 oec l,e
rn", ?4{ lnq,

SWMProg\BMP\ColnspPro g\Bioret.wpd
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@copy
COUNTY OF JAMES CITY, VIRGINIA

nFCI ARATION OF COVFN{ANTS,

INSPECTIONA,IAINTENANCE OF DRAINAGE SYSTEM

, and all

Parcel Identification Number:-' I ()l oo 5
Legal Description : 

--1f49!-1i
Project or Subdivision Nqnlg!
Document No.-
OR Deed Book Page No.

and the County of James City, Virginia ("COUNTY'")

WITNESSETH:

I (We), the CoVENANTOR(S), with full authority to execute deeds, mortgages, other covenants,

and all rights,'iitles and interests in the-property described above, do hereby covenant with the COI'JNTY

as follows:

l. The COVENANTOR(S) shall provide maintenance for the drainage system including any

runoff control facilities, conveyance systems and associated easements, hereinafter referred to as the
iiiSTEM," located on and s"ruiog tlie abovedescribed properfy to ensure that the SYSTEM is and

remains in proper working condition in accordance with approved design standards, and with the law and

applicable executive regulations. The SYSTEM shall not include any elements located within any

Viiginia Department of Transportati on ri ghts- of-way.

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments against all

present or subsequent o*ners of property served by the SYSTEM to ensure that the SYSTEM is properly

maintained.

3. The COVENANTOR(S) shall provide and maintain perpetual access from public right-

of-ways to the SYSTEM for the COUNTY, its agent and its contractor.

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right of

entry to the SYSTEM for the purpose of inspecting, monitoring, operating, installing, constructing,

reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to maintain

the SySTEM in accordance with the approved design standards and with the law and applicable

executive regulations, the COUNTY may perform all necessary repair or maintenance work, and the

COUNTy -uy urrrs the COVENANTOR(S) and/or all properry served by the SYSTEM for the cost of
the work and any applicable penalties.

owner(s) of the following property:

"!n rnt "r*r* 
6 oloo e't4I3

Page I of3
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6. The COVENANTOR(S) shall indemniff and save the COUNTY harmless from any and all
claims for damages to persons or properly arising from the installation, construction, maintenance, repair,
operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notifr the COUNTY when the COVENANTOR(S)
legally transfers any of the COVENANTOR(S) responsibilities for the SYSTEM. The COVENANTOR(S)
shall supply the COUNTY with a copy of any document of hansfer, executed by both parties.

8. The covenants contained herein shall run with the land and shall bind the COVENANTOR(S)
and the COVENANTOR(S)'heirs, executors, administrators, successors and assignees, and shall bind all
present and subsequent owners of property served by the SYSTEM.

9. This COVENANT shall be recorded in the County Land Records.

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF
COVENANTS as of the date frrst above written.
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-a.,

coVENANTOR(S)

./')
,/i..////

,.'/ a(.-trl
I

l.t
/)

frp {rc6
Print Name

V./ - 6.>. vrrurjr*
Title

ACKNOWLEDGMENT

COMMONIVEALTH OF VIRGINIAo .

cITY/couNTY oF Jftfn?S 014 , to wit:

I hereby certiff that on this llo day of -Il.Q4
Fublic for the Commonwealth of Virginia, personally ap)€ared -

ffttt 
-1ttrffi I have hereunto set mv hand and official seal this lb aav or

acknowledge the foregoing instrument to be his/her Act.

lsEALl

Notary Registration Number:

My Commission

This Declaration Covenants prepared by:

Name:

Print Name:

Address: 5tl0L &loueto.r'. (lOt)

TSnn tvt-tiltqnn
Notary Public

F€$

W' ll'a*oLr5 t'tt )rlU
Phone Number: )$) - Nr-d70tl
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,^ITu*","7LAND AREA SUMMARY:

Infiltration Basin (1.0 in / imp ac) (Playground)

Bioretention (1/2 parking and drive)

Bioretention (Building + 112 parking and drive)

Bioretention (Supplemental parking)

Wet Swale (PlayArea #1 and Pool)

Wet Swale (Play Area #2)

B. NATURAL OPEN SPACE CREDIT

NON-STRUCTUAL BMP

10

10

10

x

X

x

X

x

x

v

t.oo ofi

1.50

1.00

1.00

1.00

NATURAL
OPEN SPACE

CREDIT

BMP
POINTS

0.97

1.29

1.94

1.29

,0.52

0.52

POINTS FOR
NATURAL OPEN

SPACE

WORKSHEET FOR BMP POINT SYSTEM

Stonehouse -AMENIW H

FRACTION
BMP POINTS SITE

BY

10G
@

TOTAL WEIGHTED STRUGTURAL BMP POINTS:

FRACTION
OF SITE

r RPA BUFFER & WETLANDS

l- oTHERDUNoS

l- SToRMWATER DUNOS

| - ADJACENT DUNOS (Adjacent to Play Area)
ll
L-9fl.*" ,^rl\.dur Ae*+ A.P.t

3.00

0.00

0.00

1@

x (0.10 PER 1%)

x (0.10 PER 1%)

x (0.15 PER 1%)

x (0.15 PER 1%) =

2.79

0.00

0.00

1.40

4.19

C. TOTAL WEIGHTED POINTS

6.52

TOTAL NATURAL OPEN SPACE GREDIT:

4.{9
ffi

SPACE POINTS

(€'<l*r€E,.

10.70

STRUCTURAL BMP POINTS TOTAL
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STORM DRAIN OUTFALL
HYDRAULIC GRADE LINE CALCULATIONS

Revise d 7117 l09
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Storm Sewer Summary Report Page I

Line
No.

Line lD Flow
rate
(cft)

Line
slze
(ln)

Line
length

(ft)

lnvert
EL ltn
(ft)

lnvert
EL Up
(ft)

Llne
slope
(%)

HGL
down
(ft)

HGL
up
(ft)

tlnor
loos
(ft)

Dns
llne
No.

1

2

3

4

5

6

FESl-MH4

MH4.D12

MH4-MH3

MH3-MH2

MH2-MH1

MH1-R1

8.09

5.03

2.37

2.37

2.37

2.37

15c

15c

15c

15c

15c

15c

97.7

55.0

73.0

195.6

123.9

52.1

51.50

66.60

66.60

75.'11

77.16

78.50

56.60

70.50

73.11

77.6

78.40

83.50

5,219

7.091

8.918

0.997

1.000

9.601

52.62

67.06

66.90

75.53

77.6

79.20

57.72

71.40

73.73

77.8

79.02

u.12

0.75

0.44

0.18

0.18

0.18

0.24

End

1

I

3

4

5

Projed File: storm design 2.stm Number of lines: 6 Run Date: 07-17-2009

NOTES: c=cire,ular; e=elliptical; b=box; Retumperiod= 10 Yrs.; 'lndicatessurchargecondition.

Hydrttloil Stonn S3v€|s 2003
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TO:

FROM:

July 8,2009

Environmental

Kate Sipes, Senior Planner

SUBJECT: SP-0008-2009.StonehouseAmenitvH

ITEMS ATTACHED:
o Site Plan
o Comment response letter
o Storm Drain Outfall Hydraulic Grade Line Calculations

ACTION: Please review and return comments by July 2312009.

Please upload any comments issued for this application to CaseTrak.
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Zuzanna Lesniak

From: Zuzanna Lesniak
Sent: Thursday, July 16, 2009 2:27 PM
To: 'craig.duerr@wspsells.com'; Kate Sipes
Cc: William Cain
Subject: Stonehouse Amenity H
Attachments: image001.jpg

Craig,

I reviewed your application and the majority of comments have been addressed, except comment # 2. The
profile for storm outfall# 1 as shown on sheet C6.0 is still showing a pipe slope between MH3 and MH 4 as
9.04o/o not 8.9%. Per our phone conversation on July 16, 2009 we agreed to make that minor correction on the
final set of plans so Environmental Division can approve the plan and issue Land Disturbing Permit.

With kindness regards
Zuzanna Lesniak

Civil Engineer
Environmental Division
101 Mounts Bay Rd, P.O. Box 8784
Williamsburg, V A 23187 -87 84

phone: 757-2594161
Fax:757-259-4032

zlesniak@iames-citv.va. us

www.jcceqov.com



bWSP. SELLS MEMORANDUM
15401 Weston Plovy, Ste 100, Cory NC 27513
Phone: (919) 578-0035
Fox: (919) 6784206

To: Kathryn Sipes, JCC Planning

From: Craig Duen, WSP SELLS

Date: June 29,2009

Re: Amenity H Site Plan
Response to 3t Plan Review Comments
Stonehouse, James City County, VA
Case #C-083-08 / SP-0008-2009

Following are replies in bold italics to staff comments received on the Site Plan forAmenity H.
Applicable revisions will be incorporated into the site plan re-submitta..

Planning (refer to Comments dated June 19, 2009)

The site plan has been granted preliminary approval effective June 19, 2009 subject to the
following conditions:

1. Please include the height of the light poles in the lighting details and refer to Section 2a-57(c)
of the Zoning Ordinance for other requirements, including acceptable luminary designs.
Fixture F-5 (Colonial Fixture) does not appear to meet the ordinance requirements.

Sheet LP-1 has been rcvised.

Proffer Administrator (refer to memorandum dated Aoril 20, 2009):

No further comments. Pease refer to 2-0004-2007 for all proffers associated with this case.

Commentnotd.

Landscape (refer to memorandum dated April 27. 2009):

The plan complies with all James City County landscape ordinance requirements and is approved
as submifted.

Commentnoted.

JCSA (referto e-mail dated June 22. 2009)

General

1. Sign and date allcertifications.

Commentnoted.

2. The plat may need to be revised by the developer if during construction an easement location
changes or during review of the record drawings problems or discrepancies are found.

Commentnoted.



Response trc 3d Plan Revieur Comments
Amenity H - Stonehouse

June 29, 2009

Environmental (refer to Memorandum dated May 15, 2009)

_* General:
,",,;'-'\\

I l\{ \ t } I Response to the previous comment # 1 is noted. Please provide paper copy with the next

i \ y submittal.
\*.-l

A paper copy of the Report of Subsufiace lnvxtigation and Geotechnical Engineering Serurbes
prepared by GET Solutions dated April7,2009 has been included with the resubmittal to assrsf
staff wit't verification of the BMP design.

Stormwater Management / Drainage:

2. Previous comment # f 2 was not completety addressed. In the Storm Sewer Summary
Report and Storm Inventory Report as submitted, some information included in the report
was not consistent with the information on the plan. On the plan slope for the pipe 3 is listed
as 8.9% when in the calculation9.042o/o. Also on the plan slope for pipe 2 is shown as 7.10
when in calculations 9.70.9Yo. Please correct.

Sheef C6.0 has been revised to correct the pipe slope hom MH-s to MH4. Revised hydnulic
gndeline calculationsforthe BMP outralls have been included with these responses fo
comments to corect the pire length and slope from Dl-2 to MH4 due to the prcvious shift in
the location of the combined swale ouffall structure shown on the plans.

3. Dissimilar Materials. Provide information in the plan set as to the method of connection to be
made between the concrete riser anC the PVC under drain. lt is recommended that a 'Kor-n-
Seal' boot or equivalent be used to provide a flexible and water tight connection.

Sheet C5.1 specified "Kor-n-Seal" for riser structure on BMP#I. lVotes have been addd on
Sheets C5.0 and C6.0 to specify a "Kor-n'Seal" boot or quivalentfor PVC connections to
concrete drainage structures. A note has also ber,n added fo Sheets C5.0 and C6.0 to spec@
non-shrink grout at manhole openings and gaskeb and fittings in accordance with ASTM F477
and ISTM D3212 for water and soil tight HDPE connections to concrete dninage structures.

4. Please make sure that all pipe connections and changes of directions of the pipe are
equipped with clean outs or manholes.

Sheef C3.0 has Men revised to avoid clean-out for runs from AD-6 to Dl-1, AD2 to V-8, Yl4 to
Yl-6, and AD'10 to Yl-6 and add clan-oub at changes in direction for runs from Yl-2 to Yh2, Yl-8
to DI-I, AD"8 to AD-7, and at BMP#2 and the pool dewatering outlet

5. lt is strongly recommended that all steep slopes be stabilized with ES-3 matting to aid in the
establishment of vegetative cover and to prevent erosion. Installation should be in
accordance with STD. & Spec. 3.35 Mulching, STD. & Spec. 3.36 Soil Stabilization & Matting.
It was discussed in the previous meetings that GreenArmor was intended to be used on this
site. lf this is still the intention, provide specification for installations of that measure.

Slreefs C4.0 and 4.1 have been revised to specify EG2 matting or equivalentforfill slopes up
to 3:1 and cuf slopes upto 2:1 and specify EG3 (TRM) mafringforfill slopes upto 2:1 and
within dninage channels. Sheet C4.3 has been added to include specffications for Flexterra
FGM as an aftematefor EG2 and GreenArmor Enkamat70l0as an aftemateto E&3 (TRM
including reference to the VESCH skndards 3.35 and 3.36. ln addition, a typical detail for
installation of Flextena FGM has been added to Sheet O4.3.

Page 2 of 3
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Response to 3rd Plan Review Comments
Amenity H - Stonehouse

June 29, 2009

6. Provide a note or ASTM Specifications in the plan concerning standard practice for
underground installation of HDPE pipe for gravity-flow applications. Please reference ASTM
D2321-05.

A note has been added toSlreets C3.0, C5.0, and C6.0 to sp*ify that HDPE pipe shall be
instatted in accordancewith ASTM D2321-05.

VDOT (refer to Memorandum dated June 9, 2009)

The Residency has completed its review of the revised subject site plan dated 6/1/2009. lt
appears that all previous comments have been adequately addressed, and all applicable
standards and specifications have been met as acknowledged by the Professional Engineer who
sealed the plans. Approval of the plans is recommended.

A VDOT Land Use Permit will be required prior to commencing construction within state right of
way.

Comment noted.

Fire Department (refer to memorandum dated April24,2009):

Approved as a site plan only.

Commentnoted.

Page 3 of 3



STORM DRAIN OUTFALL
HYDRAULIC GRADE LINE CALCULATIONS

Revised 6/29/09
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Storm Sewer Summary Report Page I

Line
No.

Line lD Flow
rate
(cfs)

Line
size
(in)

Line
length

(ft)

lnvert
EL Dn
(ft)

lnvert
EL Up
(ft)

Line
slope
("hl

HGL
down
(ft)

HGL
up
(ft)

Minor
loss
(ft)

Dns
line
No.

1

2

3

4

5

6

Pipe21

Pipe20

Pipe26

Pipe25

Pipe24

Pipe23

8.09

5.03

2.37

2.37

2.37

2.37

15c

't5 c

15c

15c

15c

15c

97.7

55.0

73.0

195.6

123.9

52.1

51.50

66.60

66.60

75.11

77.16

78.50

56.60

70.50

73.11

77.06

78.40

83.50

5.219

7.091

8.918

0.997

1.000

9.601

52.62

67.06

66.90

75.63

77.86

79.20

57.72

71.40

73.73

77.68

79.02

84.12

0.75

0.44

0.18

0.18

0.18

0.24

End

1

1

3

4

5

Project File: storm design 2.stm Number of lines: 6 Run Date: 07-02-2009

NOTES: c=circular; e=elliptical; b=box; Returnperiod= 10 Yrs.; *lndicatessurchargecondition.

Hydraflow Storm Swers 2003
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STONEHOUSE
Amenity H
James City County, Virginia

Stormwater Management
and Drainage Design Report

Date: January 22,2009
April 9, 2009 (Revised)
June 1,2009 (Revised) sP t-o?

BNP'
rila Il,
WC,It?
rrrc, ilI

Prepared by:

F n ffi'ELt,5
15401Weston Parkway
Suite 100
Cary, North Carolina 27513
(919) 678-0035
(919) 678-0206 (Fax)

SELLS Project Number 084046

ffiJ Burf,[DAtLEt{SEtER

^ Llc. ifo.43515

%;i,;c

Donald Sever, PE



STORMWATER MANAGEMENT
ANd DRAINAGE DESIGN REPORT

Stonehouse - Amenity H

TABLE OF CONTENTS

Stormwater Management Narrative

Compliance with 10-Point System

Strom Drainage System

Erosion and Sediment Control

Signifi cant Design Considerations

Special Stormwater Criteria Compliance

BMP Operation & Maintenance Plan

APPENDICES

Worksheet and Exhibit for 10-Point System

Pre: and Post-Development Drainage Areas and Peak Flow Calculations

I rnpervious Area Calculations

BMP #1: Bioretention Area Design Worksheet and Calculations

BMP #2: Infiltration Trench Desjgn Worksheet

BMP #3: Combined Swale Outfall Calculations

Storm Drain Outfall Hydraulic Grade Line Calculations

Sediment Traps Calculations

Stilling Basin Calculations

.,'a'
,'"ffiv

1{w
R"-*'(

ru

Stormwater Management & Drainage Design Report
Stonehouse - Amenity H

Submittal Date: 6/01/09
TOC-1



Stormwater Manaqement Plan - Stonehouse Amenitv H

A ConceptualTract Stormwater Management Plan was previously submitted to satisfy Proffer
10.2 of the approved rezoning for the Stonehouse PUD (designated on the January 2008
Stonehouse Master Plan). This report provides updates and design criteria based on the
construction drawings prepared for the proposed subdivision.

Background information relating to the development of a site-wide stormwater management
concept plan has been previously provided to James City County (JCC) as part of the January
2008 Rezoning and Master Plan Application for Stonehouse. Sections 6 and 7 include the
Analysis of Environmental lmpacts - Environmbntal lnventory, and the Stonehouse PUD
Analysis of Stormwater Management, respectively.

Stormwater Narrative

Plans for proposed structural Best Management Practices (BMPs) are included with the
subdivision submittal. A wetland/ stream delineation, topographic survey, and geotechnical
investigation have been incorporated as part of the construction drawings. Pre-submittal
meetings with the JCC Environmental Division and site visits have created a cooperative design
and review process. The "Erosion and Sediment Control Plan' and "Stormwater Management
Design Plan" checklists are included with the submittal.

ln evaluating stormwater management solutions for the site, unique characteristics were
considered such as avoidance of Chesapeake Bay Preservation Area (CBPA) Resource
Protection Areas (RPA), non-RPA wetlands, and other environmentally sensitive areas that
permitting and cost alone might render impractical and improbable. Preliminary observations
and mapping identify the following to be considered in stormwater management planning:

. Project Description: Amenity H is proposed to be a community center that will include
construction of a 4,700 square foot community building, 4,500 square foot swimming
pool, 20'x20'wading pool, 30,000 square foot open lawn area, and outdoor seating
area. Two access points will be provided off Six Mt. Zion Road for the main parking lot
for the community building and swimming pool and a supplemental parking lot for the
play areas. Better site design will help enhance natural views, while preserving the
natural integrity of this site, as well as surrounding sites. Approx. 6.18 acres of land
disturbance activity is proposed for this development.

r Existing Site Conditions: Amenity H is a 10.59 acre, densely vegetated, undeveloped
tract with tree cover dominating the entire site. Approx. 3.30 acres of RPA are located
along the western portion of the site. Within the center of the RPA are stream and
wetland features, which naturally disperse water flow off-site to the north. No regulated
floodplains exist on-site.

. Adjacent and Off-Site Areas: Amenity H is located at the northwest quadrant of the
Fieldstone Parkway and Six Mt. Zion Road intersection. To the west is an undisturbed
natural open space area of Tract 12, which is a proposed single family community. To
the north is the remaining undeveloped portion of Tract 3 which is future planned
residential development. To the east across Six Mt. Zion Road is an undeveloped parcel
which is a future tennis and softball complex. To the south across Fieldstone Parkway is
Tract 10B, which is a future planned commercialdevelopment.
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o Soils Description: The James City County soils survey indicates that Craven Fine Sandy
Loam with 2o/o to 10% slopes are the primary soils within the development areas. These
soils are moderately well drained and are classified as hydrologic soil group "C" with
moderate shrink/swell potential, high erodibility potential, slow permeability, and
seasonal high water table of 30 inches. Emporia Complex soils with 25o/o to 5070 slopes
are the other primary soils that exist on site within the RPA. These soils are well drained
and are classified as hydrologic soil group "C" with moderate shrink/swell potential, high
erodibility potential, slow permeability, and depth to seasonal high water table of 45
inches. Other small areas of the site include the Craven-Uchee Complex on the east
side of Six Mt. Zion Road and Johnston Complex with the RPA.

. CriticalAreas: Amenity H includes area of potentially erosive soils. Special
consideration has been given to provide enhanced outlet protection measures including
extending BMP outfalls to the wetlands with rip rap stilling basins at the discharge point.
Some steep slopes impacts (approx. 0.25 acres) are proposed associated with BMP
construction and open play area grading. Some impacts to the RPA buffer (approx. 0.05

. acres) are proposed associated with BMP outlets. Refer to Sheet C1.0 - Environmental
Inventory Plan for additional information.

Compliance with |0-Point Svstem

The storrnwater management plan utilizes several BMPs as follows:

. BMP#1 - Proposed bioretention area (1O-pt) for treatment of approx. 2.24 acres from the
parking lot, driveway, and a portion of the building and conveyance to manhole MH-4
with a combined storm drain outfallto Stilling Basin #1 and wetlands;

BMP#2 - Pioposed infiltration basin (1O-pt) for treatment of approx. 0.44 acres from the
playground, sidewalk, and upland areas and conveyance in series to Wet Swale
BMP#3A (50% credit of 4-pt) and combined swale outfallwith BMP#38.

BMP#3 - Proposed wet swales (4-pt) for treatment of approx. 2.30 acres from the open
play area, pool deck, and a portion of the building and conveyance to manhole MH-4
with a combined storm drain outfallto Stilling Basin #1 and wetlands.

{utlt?'

*'tto'

Please note, a future bioretention area (BMffi1) will be constructed with future improvements to
Six Mt. Zion Road for treatment of approx. 1.00 acres from the future supplemental parking lot a
as illustrated on the Conceptual Stormwater Management Plan. The wet swales have been
designed to convey the future outfallfrom BMP#4 in series (50% credit). In the interim, the area
will remain undisturbed and be considered an area that treats stormwater runoff from the site for
the purpose of complying with the County's requirements.

Other contributing elements of the 1O-point system include the following:

. Resource Protection Area (RPA) - Approx. 3.25 acres (excluding 0.05 acres of impact)
of wetlands, streams, and buffers exist at the east end of the site.

. Undisturbed Natural Open Space - Approx. 0.40-acres of the site adjacent to the RPA
buffer shall remain undisturbed.

I
-
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Please note, approx. 1.06 acres of the site between the open play area and Six Mt. Zion Road is
proposed to remain natural, to the extent practicable, however, this tree save area has not been
taken into consideration for compliance with the County's 10-Point System. Refer to the
"Worksheet for BMP Point System' and "Stormwater Management / BMP Facility Calculations"
in the Appendices for more information.

Storm Drainaqe Svstem

The proposed storm drainage system includes catch basins, yard inlets, and reinforced concrete
piping designed to carry the 10-year storm in accordance with applicable JCC guidelines. The
design of the closed storm drain systems associated with the collection of runoff from driveway
and parking area surfaces has been minimized, where applicable, in accordance with Better
Site Design guidelines. Refer to the plans and "Storm Drainage System Calculations" in the
Appendices for more detailed information on the storm drain outfall.

Erosion & Sediment Control

Two (2) temporary sediment traps are proposed for initial Phase 1 activities to provide erosion
and sediment control. Other proposed devices include temporary diversions and slope drains,
inlet protection, silt fencing, stormwater conveyance channels, and rip rap basins. All measures
have been designed in accordance with the VADCR Erosion and Sediment Control Manual in
order to convey and treat sediment laden runoff during the construction. Construction
sequences to identify the appropriate process for conversion of devices and a maintenance plan
to outline inspection frequency and maintenance requirements have been prepared.

An additional sediment trap (to be converted to BMP#1 after final stabilizaiton) is proposed for
Phase 2 activities. In addition, improvements to the receiving channel at the combined storm
drain outfall from BMP#1 and the wet swales with a rip rap stilling basin is proposed to provide
enhance outlet protection. Refer to the plans for design specifications of erosion and sediment
control devices including sediment traps, diversions, swales, dissipaters, and stilling basin.
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S i o n ifi c ant Desi q n Co nsi derati ons Chec klist

Based on review of previous submittals, discussions with JCC Environmental Division, meetings
with Stonehouse HOA, and review of applicable guidelines, the following design considerations
and lessons learned will be applied to stormwater management:

1. The 1-year, 24-hour channel protection volume witt be detained entirely within the
upstream stormwater devices and released over 24 hours. As a result, all sections of
the downstream channels wili be protected from erosion. James City County requires
24-hour aftenuation of the volume of runoff generated from the 1-year storm. Using the
Kerplunk method, basrns will be designed to contain the resulting volume then will be
dewatered. lf it takes 24 hours, buf /ess than 48, design will be acceptable.

Compliance with this consideration is reflected in the BMP design.

2. Stormwater outfalls as they relate to channel adequacy or the existence of a channet will
be addressed. ln order to reduce the risk of scour and ensuing head cuts outfalls will be
field verified using field run suruey below outfalls to confimi the existence of a natural
channel meeting the definitions contained in the Virginia Erosion and Sediment Control
Handbook and the Virginia Stormwater Management Handbook.

Compliance with this consideration is reflected in BMP design.

3. Ihe issue of nutrient loading, with specific interest given to phosphorous and nitrogen, is
accounted for in the lUpoint requirement computation. Removal rates, efficiencies, and
target pollutants were accounted for whein considering the type of basins to include in
the James City County Guidelines for Design and Construction of Stormwater
Management BMPs. A nutrient management program will be implemented as required.

Gompliance with this consideration will be included through compliance with
Stonehouse Proffer 10.9 and development of a Nutrient Management Program.

4. ln accordance with Appendix F of the James City County Guidetines for Design and
Construction of Stormwater Management BMPs, the proposed marina will be considered
a stormwater hotspot. Certain types of BMPs wilt not be altowed at this location. During
review of specific s/e p/ans, additionalareas of interest will be identified for the County
to vertfy the existence of any hofspofs for which speciat stormwater management needs
apply.

This site is not related to the proposed marina. The Gounty has not identified any
portion of this site as an area of interest for hotspot consideration.

5. Within the l&point requirement, point values are small for open space and areas used
for stormwater management points must be dedicated, by easement, to James CW
County and be in a natural undisturbed state. There cannot be any overlying easemenfs
(drainage, utility, access, efc.J.

Gompliance with this ionsideration is reflected in the BMP design.
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6. Infiltration sysfems will be utilized in areas where soil conditions allow for proper design
and the discharge passes through some sort of a treatment device for quality purposes.

CONTECH-type systems in combination with a filter device or natural sand filter are
preferred. The main rssues here are that the sor/s rn certain places in the Sfonehouse
area are vertical and highly erosive. These sysfems will be proposed away from the
steeper s/opes (to prevent sloughing) in combination with geotechnical advice. Areas of
Hydrologic Soil Group A&B witt be targeted throughout the site and evaluated to
determine if infiltration is appropriafe. Use of infiltration will be contingent upon approval
by the James City County Environmental Division.

Use of a bioretention area and an infiltration trench to promote infiltration is proposed
in areas where available soils mapping indicate HSG type B soils may be present.
Please note, field geotechnical investigations have confirmed infiltration rates of
greater than 0.52 in/hr.

7. Depressed vegetated open space within trafficislands and medians and the use of more
"coving" in place of culde sacs will be used to promote the application of a Filterra-type
sysfem to provide quality treatment for small (less than 0.5 acre) areas within
neighborhoods. Ihis form of bioretention provides good water quality performance and
is considered easier to maintain than similar sysfems designed and constructed in the
field. There is no benefit in terms of attenuation, and additional BMPs will be necessary
to achieve stormwater management goals. This will be applied within disconnected
section of roadway at the inteior extents of residential development. Traditional cul-de-
sac desrgn wilt be used in areas where limitations of space or other design constraints
do not allow coving.

The bioretention area (BMP#I) is proposed adjacent to the parking lot to provide
enhanced water quality performance and has been designed to provide adequate
detention for larger storm events. In addition, the infiltration trench (BMP#2) is
proposed under the playground area with an overflow to the wet swales (BMP#3).
Use of Filterra-type systems was cost prohibitive for this development.

8. Portions of the site are within the detailed and approximate flood hazard areas identified
on the Flood Insurance Rate Mapissued by the Federal Emergency Management
Agency (FEMA). Where required by the County floodplain oveilay district in the zoning
ordinance and by FEMA as paft of the National Flood lnsurance Program Regulations,
flood studies will be developed to evaluate impacts on base flood elevations and
delineations. Ihrs will include the appropriate actions from a processing perspective in
the event a conditional lefter of map revision or letter of map revision is required to
reflect impacts. Specifically, detailed hydraulic analyses of stream crossrngs will be
provided to document sizing procedures.

This site is shown on FIRM number 51095C0045G, dated Septembe r 28,2007. The
nearest downstream regulatory Special Flood Hazard Area is the Zone A along Bird
Swamp. lt is expected there will be no cohtributing impacts towater quantity on that
Zone A.

9. The non-binding illustrative plan identifies amenities. These amenities provide for low
impact recreational and historical uses. For amenities located within wetlands, RPA
and/or RPA buffer areas, development beyond the establishment of walking trails and
posting of informational srBns will be limited. Forwater amenities, there is the potential
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for canoe styte boat launches. lf proposed, appropriate permitting procedures will be' 
followed. For secfrbns of recreationalfrails passrng through wetlands, elevated
boardwalk secfibns will be used to minimize impacts. At this time, the exact use of each
identified amenity has not been established. Preliminary uses are listed in the table on
the illustrative plan.

This site may consider low impact walking trails within RPA buffer areas and an
elevated boardwark crossing of the wetland/stream for connectivity to the existing
Stonehouse Glen development with posted informational signs. Compliance with
this consideration to post informational signs and limit development will be
considered in the final design.

10. Crossings as proposed between Tracts 1 and 4 and 7 and I may be very difficult from a
permitting perspective. /f rs understood that permitting of wetland and RPA road
crossrngs will not be easy and that design and cost considerations should take into
account stringent requirements for minimizing and mitigating impacts to wetlands and
RPAs.

After review of this design consideration, the plan reflects avoidance of significant
stream and RPA crossings with the exception of a possible elevated boardwalk
crossing for a low impact walking trail.

11. At this time there is no information about existing farm ponds within the development
area. Consideration will be given to using fhese if appropriate but based on the
historical uses of the land it is not expected any farm ponds will be sited in locations of
stormw ater m an ag e m e nt i nte re st.

There are no farm ponds on this site.

12. Structural BMP point credit assocrafed with Richardson Mill Pond (County BMP ID Code:
WC059) from contributing areas assocrafed with this land plan will not be allowed
beyond the naturaltopographical divide af Sx Mount Zon Road (Sfafe Route 600). One
of the project goals is to provide both water qqanttty and quality treatment within the
development areas draining to Richardson Mill Pond in order to avoid utilizing the pond
as a BMP.

The plan proposes to meet all requirements for quality and quantity control on site
and not to irtilize Richardson Mill Pond for water quality.

73. Sfeep s/ope areas have been identified based on County GtS data and protection and
avoidance of steep s/opes, consistent with Section 23-5 of the County's Chesapeake
Bay Preservation ordinance, will be a priority within the project area. This information
will be field verified throughout the project as field surveys advance through tract by
tract. Additionally, the informatioh will be used to esfab/ish lot layout to avoid
environmentally sensitive areas and take the responsibility of avoidance from individual
b u i I d e rs/co ntra cto rs.

Some steep slopes will be impacted associated with construction of the BMPs.
Further, the application of Proffer 10.5 providing an addition 25' building setback from
the RPA buffer, along with our generat approach of using an extended RPA buffer to
support required open space, contrihute to this mitigation.
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14. Uncontrolled drainage not conveyed to a stormwater managemenUBMP facility will be
subject to the provisions of Minimum Standard #19 of the Virginia Erosion and Sediment
Control regulations. Such discharges will outfall into an adequate, well-defined bed and
natural bank receiving natural or man-made sysfems. tf systems are not adequate other
measures will be required. Ihese might.include flow reduction, channel improvements,
detention, and/or a combination as necessary. Lot to lot drainage will be handled in
design of grading plans and the responsibility of designing and constructing these
drainage sysfems will not placed on builders. This includes the design of any
conveyance outfalls.

Gonveyance of drainage for the proposed play areas shall be mimic existing sheet
flow conditions. Lot-to-lot drainage is not applicable for the site.

15. For the use of regional ponds as BMPs, it is understood that permitting with the state
agencies and obtaining approvalfrom the local board is a very timely process and there
are no guarantees. /f ,b not likely that the stormwater management plan will include the
identification of a regional BMP within the proposed development area.

No regional BMPs are proposed for this development.

16. Reduction in disturbance of Hydrologic Soil Group (HSG) A&B so/s areas and/or
utilization of HSG A&B soil areas for infiltration purposes will be examined closely during
master stormwater management plan, concept plan and plan of development submiftals.
Special Stormwater Citeia (SSC) in James City County will be used as a reference in
preparing plans that address impacts fo HSG A&8 soi/s. Specifically, Table SSC-2 will
be used to evaluate practices that result in unit measures to offset impacts. Areas of
HSG A&B soils have been identified based on GIS data. Ihese areas will be further
investigated and delineated as development moves fonuard. There are no watershed
management plans approved by James City County for the Ware Creek (Richardson Mill
Pond), Ware Creek, or York River (direct) watersheds. Therefore, the Stonehouse sfte
does not meet the requiremenfs of SSC Type 1. The December 14, 2004 SSC
document will be used as a reference in preparing plans that address impacts fo HSG
A&B so/s. Specifically, at the site and subdivision plan stage development activities and
proposed impacts to RPAs will be identified and a determination will be approved by
James City County in terms of the application of SSC through the variance process
(Type 2).

Gompliance with this consideration has been included through compliance with
Stonehouse Proffer 1 0.1.

Stormwater Management and Drainage Design Report
Stonehouse - Amenity H

Submittal Date: 6/01/09
Page7 oI 12



Additionally, through the Rezoning of this property, a series of Proffers was developed that
relate to environmental considerations as follows:

1 0. 1 : Special Stormwater Criteria Compliance:

Compliance with this proffer is explained in detail later in this plan.

1 0. 2: Conceptu al Tract M aster Stormwater M an ageme nt Pl an s:

Compliance with this proffer has been previously satisfied.

10.3: Stormwater Management Inventory Sysfem:

An initial version of the Stormwater Management Inventory System has been
submitted to the Gounty for compliance with this proffer.

1 0.4: Easement Granting:

Areas for easement dedication have been identified on the ptans.

10.5: RPA Building Setback

RBP Building Setbacks have been identified on the plans.

10.6: LID Education Centen

Gompliance with this proffer is not related to development of this site.

10.7: Cistern:

Gompliance with this proffer is not related to development of this site.

10.8: Natural Resource Policy:

A Natural Resource Inventory has been submitted to the County for review and
approval prior to land disturbance for compliance with this proffer.

10.9: Nutrient Management Plan:

A Nutrient Management Plan shall be submitted to the Gounty for review and approval
prior to issuance of building permits for more than 25Yo of the units for compliance
with this proffer.

10.10: LEED Certification for Amenity Center.

Gompliance with this proffer is not related to development of this site.

10.11: Water Quality Monitoring:

Gompliance with this proffer has been achieved through a one-time monetary
contribution from the Developer to the Gounty.
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S p ec i al Sto rmw ater C riteri a C o m p I i a n c e C h ec k I i st

Stonehouse Proffer 10.1 states that the Property shall be subject to the County's Special
Stormwater Criteria (SSC) as a SSC Type 1 as if the Ware Creek Watershed was subject to a
management plan adopted by the Board of Supervisors so long as the SSC continue to be
applicable to the Powhatan and Yarmouth Creek Watersheds or are generally applicable in the
County. lf the County repeals its SSC program, the Owner shall no longer be bound by this
Proffer. The County acknowledges and agrees to SSC Units for the following:

1. Stormwater Management Inventory System identified as Proffer 10.3 qualifies for 1 SSC
Unit per Tract under SSCP#22

2. Additio nalZlfoot building setback from RPA identified as Proffer 10.5 qualifies for 1

SSC Unit per Tract under SSCP#23

3. Provision of as-built drawings for the entire storm drainage system, included in Proffer
10.1 , qualifies for % SSC Unit'per Tract under SSCP#39

The following process, based on the SSC document dated December 14,2004, is applied to
confirm compliance with SSC through the conceptual site planning and stormwater
management for dev6lopment plans:

1. Step 1 is to identify the status of any existing Watershed Management Plan WMP)
including the proposed development area. Stonehouse is within the Ware Creek
Watershed. Although there is not an approved WMP for this watershed the site is
treated as SSC Type 1 as defined by Proffer 10.1 .

2. Step 2 is to identify Variance Determination. This does not apply.

Step 3 is to compile an inventory of soils. Mapping has been prepared and submitted to
James City County as part of the Environmental lnventory in support of the Rezoning
Application. Additionally, soils information has been provided by James City County.

Step 4 is to determine extent of HSG A and B soils within the limits of disturbance.
Although the SSC document only states that HSG A and B soils are of concern, it is
understood that the County prefers HSG 11C soils to be considered highly erodable.
Mapping in support of this Plan provides a qualifier in advance of geotechnical
investigation concerning the appropriateness of proposing infiltration in concept. Limits
of disturbance and impacts to existing HSG A and B (and 1 1C) soils will be clearly
defindd in advance of site plan submittal. Based on a review of the mapping there is a
substantial amount of these soils within the site.

Step 5 is to evaluate option to save all HSG A and B (and 11C) soils. This will not apply
to this site.

6. Step 6 is to apply SSC Measures.

3.

4.

5.
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Following this procedure, Table SSC-1 is used to determine required number of unit measures.

Proposed Disturbed Area = 6.18 acres

Measures = 3 unit measures from SSCP Menu (Class 3 for 1-10 acres)

Table SSC-2 is used to determine action plan to comply.

Proffered Measures:

SSCP#22 = 1 unit

SSCP#23 = 1 unit

SSCP#39 = % unit

TOTAL= 2Tzunits

Remaining Require Measures = Tz unit

Proposgd Measures:

SSCP#20: Enhanced Outlet Protection = 1 unit

Rip rap stilling basin will be provided at the combined storm drain outfallfrom
BMP#1 and proposed wet swales to mitigate against conditions witnessed at
other existing BMPs in the County related to location and design of outfalls.

SSCP#2S: Enhanced Slope Stabilization = 1 unit

EC-2 matting will be applied to 3:1 slopes. EC-3 non-degradable matting will
be applied to 2:1 slopes associated with the proposed BMPs.

SSCP#28: Enhanced Channel Stabilization = 1 unit

EC-3 non-degradable matting applied to proposed drainage channels.
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BMP Operation and Maintenance Plan

Proper maintenance of stormwater management BMP facilities is encouraged to prevent the
introduction of debris and sediment into the facility, spillway(s), and downstream waterways.
Following installation of the facility and establishment of vegetation in disturbed areas,
inspection for sediment buildups will be performed at least quarterly. lt is anticipated that under
normal conditions, sediment removalfrom the facility will be required once every 10 years. lf
other construction or related activities are performed on upslope parcels, adequate protection
should be provided and inspections performed at least once weekly of these newly disturbed
areas as well as inspections for accumulated sediments at the BMP facility.

A designated representative of the owner will inspect the BMP structure after each signiflcant
rain event or the following working day if a weekend or holiday occurs. A significant rainfall
event for this structure is defined as one (1) inch or more of gauged rainfall within a24-hour
period. Once per year, a representative of the County may jointly inspect the structure.
Appropriate action, performed at the cost of the owner, will be taken to ensure appropriate
maintenance keys to locked access points shall be made available to James City County
personnel upon request.

Inspection and maintenance of the facility will consist of the following additional measures:

The inspection for sediment buildup will be performed by visual inspection dnd a
physical determination of sediment depth within the storage area. Sediment removal
is required using a rubber-wheeled backhoe. At the same time, or at least once per
year, the riser bottom and outlet pipe shall be cleaned of accumulated sediments.
Dispose of sediments removed from the facility at an acceptable disposal area.
Sediment shall not be allowed to accumulate in depths greater than 1-foot. No
sediment shall be allowed to accumulate to prevent the proper function of any pipe or
culvert.

Perform maintenance mowing of grassed areas atleast twice each year. Grasses
such as tall fescue should be mowed in early summer after emergence of the heads
on cool season grasses and in late fall to prevent seeds of annualweeds from
maturing. Mowing of legumes can be less frequent. Trees and shrubs should not be
permitted to grow on any part of the graded embankment.

Perform soilsampling on stabilized BMP soil areas once every 4 years. Soil
sampling and testing should be performed by a qualified independent testing
laboratory. Apply additional lime and fertilizer in accordance with test
recommendations.

lf vegetation covers less than 4Oo/o ofsoil surfaces in stabilized BMP arbas, lime,
fertilize, and seed in accordance with recommendations for new seedlings, as listed
in dam construction notes. lf vegetation covers more than 40% but less than 70o/o ot
soil surfaces, lime, fertilize, and overseed in accordance with current seedling
recommendations.

Perform quarterly inspections of the release structures, riser section, and cres! of
spillway for the observance of collected debris. lmmediately remove any debris or
obstructions to maintain.

1.

2.

3.

4.

5.
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6. Perform yearly structural inspections of the facility for damage. Structural inspection
shall be performed on the concrete riser, anti-vortex device, trash rack,
orifice/weir(s), outlet barrel, and embankment. lf damage is evident, further
investigation by a professional engineer may be required to assess the continued
integrity of the structure.

7'. Perform quarterly inspections of the graded side slopes of the BMP facility for signs
of ariimal/rodent borrows or slope erosion. lmmediately perform necessary repairs,
refilling or reseeding as appropriate.

8. The owner or designated representative shall keep reasonable, accurate written
records of inspections performed on the structure. Records shall document routine
maintenance and/or repairs performed. Copies of the inspections shall be provided
to the County upon request.

9. The facility shall not be modified in any way without prior consenUapproval of the
County,

I

Stormwater Management and Drainage Design Report
Stonehouse - Amenity H

Submittal Date: 6/01/09
Page 12 of 12



PRE- VS. POST-DEVELOPMENT
DRAINAGE AREAS AND

PEAK FLOW RATE CALCULATIONS





PROJECT NAME:

WSP SELLS PROJECT #
DESIGNED BY:
REVIEWED BY:
REVISED BY:

IDENTIFICATION
TOTALAREA
RPA BUFFER & WETLANDS (Less lmpacts)
STORMWATER DUNOS (Future BMPIPI)
ADJACENT DUNOS (Adjacent to Play Areas)
OTHER DUNOS
NETAREA (DENOMTNATOR)
STRUCTURAL SITE AREA (NUMERATOR)

A. STRUCTURAL BMP POINTALLOCATION

BMP

SmallWet Pond
Wet Pond
Wet ED Pond
Shallow Marsh
ED ShallowWetland
PondMetland System
Pocket Wetland

STONEHOUSE AMENITY H

084046
AHH
CMD
CMD

WORKSHEET FOR BMP POINT SYSTEM

DATE: 0112?/09
DATE: 04/09/09
DATE: 06/01/09

30.7o/o OF TOTAL AREA
10.0o/o OF TOTAL AREA
3.8% OF TOTAL AREA
O.O% OFTOTAL AREA

55.5% OF TOTAL AREA
22.1o/o OF NET AREA

ACRES
10.59
3.25
1.06
0.40
0.00
5.88
1.30

Infiltration Trench (0.5"/imp ac)
Infiltration Trench (1'7imp ac)
Infiltration Basin (0.5"/imp ac)
Infiltration easin it"/imp ac) (eMp*z: Playground) tnlc'itZ'
Bioretention (BMP#1: Parking, Dnve,112 Building) fic.tll
Bioretention (BMP#4: Future parking)
Surface Sand Filter
Underground Sand Filter
Perimeter Sand Filter
Organic Sand Filter
Pocket Sand Filter
Wet Swale (BMP#3: In series with BMP#2) Ut itU
Wet Swafe (BMP#3: Open Play, 1/2 Building, Pool) w c'l19
Dry Swale
Biofilters
TimberWdls
Dry ED (wfiorebay)
Offsite Gredits*

Accepts and treats stormwater runoff from the
development site per design specification

Adjacent to a wetland, mature forest, or RPA

All other open space (less 0.05 acres of impact)

C. TOTAL WEIGHTED POINTS

5.02

BMP POINTS

6
I
10
6
6
10
6
I
10
8
10
10
10
8

7.34
7.U
7.U
7.U
7.U
7.34
7.34

7.U
7.U
7.U
7.U
7.34
7.U
7.34
7.34
7.34
7.34
7.U
7.34
7.34

x (0.15 PER 1%)

x (0.10 PER 1%)

x
x
X

X

X

X

x
X

X

x
x
X

x
x
X

x
x
X

x
x
x
X

X

x
x

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
o.44

FMCTION OF SITE SERVED
BY BMP

0.00 | 7.34
0.00 I 7.34
0.00 I 7.34

WEIGHTED BMP
POINTS

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
3.05
0.00
0.00
0.00
0.00
0.00
0.00
o.12
1.25
0.00
0.00
0.00
0.00
0.00
5.02

I
8
8
A

2
4
10
4
4
4
o

2.30
0.00
0.00
0.00
0.00
0.00

TOTAL VVEIGHTED STRUCTUML BMP POINTS:
* Nofe' RPA's, weilands, steep s/opeg and other areas already protecled under other regulations are not eligible for this crediL

B. NATURAL OPEN SPACE CREDIT

OPEN SPACE CONSERVATION EASEMENTS FRACTION OF SITE TO OPEN NATUML OPEN
' spAcE sPAcE cREDrr

1.06 / 10.59 x (0.15 PER 1%)

POINTS FOR
NATURAL OPEN

SPACE

1.50

0.57

3.07

5.14

10.16

TOTAL

0.40 / 10.59

3.25 / 10.59

TOTAL NATURAL OPEN SPACE GREDIT:

5.14

STRUCTURAL BMP POINTS NATURAL OPEN SPACE POINTS
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PRE- VS. POST.DEVELOPMENT
PEAK FLOW RATE CALCULATIONS FOR

2.YEAR AND 2s-YEAR STORM
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IMPERVIOUS AREA

Project Name:
Designed by:

Checked by:

BMP#1: Bioretention

Description
Building
Parking/Driveway
Hardscaoe/Sidewalk

Weiqhted "G" Value

Grass, Open Space:
Forested:
lmpervious Surfaces:

Weiqhted CN Value (HSG C)

Grass, Open Space, good condition:
Forested:
lmoervious Surfaces:

Enn PF2! inii iiiitio-n 
"

,.::..,.t,,:, l:::1,.'. : : ]

Describtion ;

Euilorng
Parking/Driveway 

,

Hardscaoe/Sidewalk'

STONEHOUSE AMENIry H

CALCULATIONS tuWSF. SELLS

Quantity Unit

n?6
0.25
0.95

CN
80
77
98

Area (ac)
0.03
nAq
0.09
0.81
2.24

36r'.%

Area (ac)
0.71
0.71

0.81
0.54

Area (ac)
0.71

0.71
0.81

86

lN Date:
Eb-Date:

1t22t09
6t1t09

lmpervious
Per Unit Area (SF)

1,500

30,000
4,000

Total lmpervious Area:
Total Drainage Area:

Total Percent lmpervious:

Weighted "C" value:

Weighted "GN" value:



PROJECT NAME:

WSP SELLS PROJECT#
DESIGNED BY:
REVIEWED BY:
REVISED BY:

IDENTIFICATION
TOTALAREA
RPA BUFFER & WETLANDS
STORMWATER DUNOS (Future BMP#4)
ADJACENT DUNOS (Adjacent to Play Areas)
OTHER DUNOS
NETAREA (DENOMINATOR)
STRUCTURAL S|TE AREA (NUMEMTOR)

A. STRUCTURAL BMP POINTALLOCATION

BMP

SmallWet Pond
Wet Pond
Wet ED Pond
Shallow Marsh
ED ShallowWetland
PondMetland System
Pocket Wetland
Infiltration Trench (0.S"fimp ac)
Infiltration Trench (1'limp ac)
Infiltration Basin (0.5'/imp ac)
lnfiltration Basin (1"/imp ac) (BMP#2: Playground)
Bioretention (BMP#1: Parking lot & driveway)
Bioretention (B MP*lzl: Future parking)
Surface Sand Filter
Underground Sand Filter
Perimeter Sand Filter
Organic Sand Filter
Pocket Sand Filter
Wet Swale (BMF#3: In series with BMP#2)
Wet Swale (BMP#3: Open play, building & pool)
Dry Swale
Biofilters
TimberWalls
Dry ED (wfiorebay)
Offsite Credits*

B. NATURAL OPEN SPACE CREDIT

OPEN SPACE CONSERVATION EASEMENTS

Accepts and treats stormwater runoff from the
development site per design specification

Adjacent to a wetland, mature forest, or RPA

All other open space (less impacts)

C. TOTAL WEIGHTED POINTS

5.05

STONEHOUSE AMENITY H

08'4046
AHH
CMD
CMD

WORKSHEET FOR BMP POINT SYSTEM

DATE: 01122109
DATE: 04/09/09
DATE: 06/01/09

ACRES
10.59
3.30
1.04
0.40
0.00
5.85
1.29

31.2% OFTOTALAREA
9.8% OFTOTALAREA
3.8% OFTOTALAREA
O.O% OFTOTALAREA

55-2% OFTOTALAREA
22.1% OF NETAREA

BMp potNTs FRACTTON OF SITE SERVED BY WETGHTED BMP
BMP POINTS

6 x 0.00 I 7.29 0.00
8 x 0.00 I 7.29 0.00
10 x 0.00 I 7.29 0.00
6 x 0.00 I 7.29 0.00
6 x 0.00 I 7.29 0.00
10 x 0.00 I 7.29 0.00
6 x 0.00 I 7.29 0.00
8 x 0.00 I 7.29 0.00
10 x 0.00 I 7.29 0.00
8 x 0.00 I 7.29 0.00
10 x 0.44 I 7.29 0.60
10 x 2.24 I 7.29 3.07
10 x 0.00 I 7.29 0.00
8 x 0.00 I . 7.29 0.00
8 x 0.00 I 7.29 0.00
8 x 0.00 I 7.29 0.00
8 x 0.00 I 7.29 0.00
6 x 0.00 I 7.29 0.00
2 x O.44 I 7.29 012
4 x 2.3O I 7.29 1.26
10 x 0.00 I 7.29 0.00
4 x 0.00 I 7.29 0.00
4 x 0.00 I 7.29 0.00
4 x 0.00 I 7.29 0.00
6 x 0.00 I 7.29 0.00

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 5.05
* Nofe: RPA 9 wetlands, sleep sropes, and other areas already protected under other regulations are not eligibte for this dedit.

FRACTION OF SITETO OPEN
SPACE

1.04 / 1b.59

0.40 / 10.59

3.30 / 10.59

NATURAL OPEN
SPACE CREDIT

x (0.15 PER 1%)

x (0.15 PER 1%)

x (0.10 PER 1%)

POINTS FOR
NATURAL OPEN

SPACE

1.47

0.57

3.12

5.16

10.21

TOTAL

TOTAL NATURAL OPEN SPACE CREDIT:

5.16

STRUCTUML BMP POINTS NATURAL OPEN SPACE POINTS



BMP #1 . BIORETENTION AREA
DESIGN WORKSHEET AND CALCULATIONS



DESIGN WORKSHEET - BMP#1 SP I SffiLLS
Project Name:
Designed by:

Checked by:

STONEHOUSE AMENITY H

lN Date: 1l22l0g
CD Date: 611109

Water Quality Volume :l-

Simplified Method:

l=
[=

Rv=

% lmoervious Area of Site
Drainage Area (Acres)

Wev = Water Quatity Volume = | 0.010 lAcre-Feet
| 433 lCubic Feet

Hydraulic Conductivity of filter media/soil mixture (fUday)

Bioretention Surface Area (sf)

Height of Water above Drainage Zone (ft)

Thickness of Soil Bed (ft)

WQv = (R") (R',) (A)

12

Ro= t-:TlDesign Storm Rainfall Depth (inches)

Rv = Runoff coefficient (Runoff/Rainfall)

Rv=0.05+0.009(l)

l-T6%_l
a ,.r41

t- o"osg_l

Bioretention Surface Area

Desiqn Criteria: Minimum 5% of lmpervious Area

Bioietehtion : I nfi ltration

lmpervious Area = [- 031 lHcres
[-T{Foo lsr

Minimum Surface Area = a 1,-T,??-75--1SF required
Actualsurface Area = fl-J20 ISF provided

Darcv's Equation for Bioretention Water Draw Throuqh Rate:

q = 1.0000232) (K) (A) ( H/L )

J(=

[=
f{=
L-

Q = Rate of Draw through Bioretention Soil =[-- Of f A 
-lcubic feet per second (cfs)



DESIGN WORKSHEET - BMP#1

Project Name: STONEHOUSE AMENITY H

Designed by: lN Date: 1122109

Checked by: CD Date: 611109

futWSP'SffiLLS

Check: OK

l---- ooClcts

Time to Drawdown Water throuqh Bioretention Media

Volume (V) = (A)(X) (n)

t------3
l----o.4rl

l- o^01{

l- osl

^4^ut5

olto

[--5.741inches calculationsassume n=0.011

# of 4" underdrains: [--l # of 6" underdrains: [-_Z
Equivalent Pipe Diameters

P= (in) No. of 4" diamet
c. tJ z
5.95 3

6.66 4
7.22 5

7.75 6
ao.z I

P= (in) No of 6" diameter
7.84 2

9.11 3

10.13 4

a = l-1,.e-6-iBioretention Surface Area (SF)

X = | ZS I Depth to Lower (ft)
n =[lt4slPorosity of Bioretention Media

Volume =l- z,o+g lCubic Feet

Time (T) = V / Q = l-iJ-7,3T81 Seconds

@
UnderdrainS'' :,,' ;" ::' ;'.',.;,;

Minimum Ffow equation: Q= 2.3E-5" K-A

Factor of Safety (range between 2 and '10)

Design Flow

Manning's Roughness Coefficient
0.0'11 smooth wall
0.015 corrugated wall Use n =

lnternal Slope (recommended minimum 0.5%)

Pipe(s) Diameter(s) equation: D= 16 *(Q *n * s^0.5)^(3/8)

Nofe: A minimum of 2 underdrains recommended
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Hydrograph Return Period Recap

Hydrograph
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Peak Outflow (cfs)

11.05

8.03Reservoir

Tuesday, Jun 2 2009, 1t05AMProj. file: BMP#1.gpw

Hydraflow Hydrographs by lntelisolve
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Hydrograph Summ ary Report

Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 1 1:05 AMBMP#1.gpw Return Period: 1 Year

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

I Hyd. No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydraflow Hydrographs by Intelisolve

= Mod. Rational
= lyrs
= 2.240 ac
= 4.071inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:5AM

= 4.92 cts
=1min
= 0.54
= 5.00 min
= 1.5xTc

Hydrograph Volume = 2,216 cuft

Q (cfs)

5.00

4.00

3.00

2.00

1.00

BMP#1

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

5.00

0.0

- 
Hyd No. 1

4.00

3.00

2.00

1.00

0.00
0.3

Time (hrs)

\
\
\
\

\
/

/ \
/ \

\
/

\
/

\
/ \

\
/ \

\
/ \

/ \
0.00

0.1 0.2
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:5AM

0.58 cfs
1 min
95.86 ft
1,937 cuft

O Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
lnflow hyd. No.
Reservoir name

Reservoir
1 yrs
1

BMP#1

Storage lndication method used.

Q (cfs)

5.00

4.00

3.00

2.00

1.00

0.3

Hyd No.2

Hydrograph Volume = 936 cufl

BMP#I Route
Hyd. No.2:1Yr Q (cfs)

5.00

1.00.7

4.00

3.00

2.00

1.00

0.00
2.7

Time (hrs)

n
I

I

I

I
I
I0.00

0.0

- 
Hyd No.1

1.3 1.7 2.0 2.3



Pond Report 5

Hydraflow Hydrographs by Intelisolve

PondNo. l - BMP#I

Pond Data

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

Stage / Storage Table

Tuesday, Jun 2 2009, 11:5AM

Stage (ft)

0.00
1.00
1.50

Elevation (ft)

95.00
96.00
96.50

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

1,797
2,721
3,282

0
2,259
1,501

0
2,259
3,760

Culvert / Orifice Structures

Rise (in)

Span (in)

No. Barrels
lnvert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi-Stage

IBI ICI

3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00
No No

Weir Structures

IAI

Crest Len (ft) = 16.00

Crest El. (ft) = 96.00

Weir Coeff. = 3.33

WeirType = Riser

Multi€tage = Yes

tCI tDI

0.00 0.00

0.00 0.00

0.00 0.00

No- No

IAI

= 15.00

= 15.00

=l
= 83.50

= 150.00

= 1.00

=.0'13
= 0.60

= n/a

IDI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

tBl
0.00

0.00

0.00

No

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

Stage (ft)

2.OO

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

Note: Culveruorifice outfloils have b€€n anallzed under inlet and outlet control.

Stage / Discharge

'f 0.00 1 't .00 12.00

Stage (ft)

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00
0.00 1.00 2.00

- 

Total Q

4.00

/

3.00 5.00 6.00 7.00 8.00 9.00

Discharge (cfs)



. Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 11:05 AMBMP#1.gpw Return Period:2Year

Hydrograph Summ ary Report

Hydrafl ow Hydrographs by Intelisolve
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Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

= Mod. Rational
= 2yrs
= 2.240 ac
= 5.059 in/hr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 1 1:5 AM

= 6.12 cfs
=lmin
= 0.54
= 5.00 min
= 1.5xTc

O nyq. No. I

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydrograph Volume = 2,754 cuft

Q (cfs)

7.00

BMP#1

Hyd. No. 1-2Yr Q (cfs)

7.00

l600

5.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
0.3

Time (hrs)

4.00

3.00

2.00

1.00

0.0

- 
Hyd No.1

-r \
7

\

\
/

0.00
0.1 0.2
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:5AM

= 1.17 cfs
=lmin
= 96:03 ft
= 2,341 cuft

O Hyd. No. 2
BMP#1 Route

Hydrograph type :Storm frequency
Inflow hyd. No. =
Reservoir name =

Reservoir
2yrs
1

BMP#1

Storage Indication method used.

Q (cfs)

7.00

Hydrograph Volume = '1,438 cuft

BMP#1 Route
Hyd. No. 2 -2Yr

Q (cfs)

7.00

l600

5.00

6.00

5.00

4.00

3.00

2.O0

1.00

0.00
2.2 2.3

Time (hrs)

4.00

3.00

2.40

1.00

0.0 0.2 0.3

- 
Hyd No.2

0.5 0.7 0.8 1.0

- 
Hyd No.1

r-l
tl
il

It-

I
)0.00

1.2 1.3 1.5 1.7 1.8 2.O



9Pond Report
Hydrafl ow Hydrographs by Intelisolve

PondNo. l - BMP#I
Pond Data

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

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Tuesday, Jun 2 2009, 1 1:5 AM

0.00 95.00
1.00 96.00
1.50 96.50

1,797
2,721
3,282

00
2,259 2,259
1,501 3,760

Gulvert / Orifice Structures

Rise (in)

Span (in)

No. Barrels
lnvert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi€tage

IBI ICI

3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

No No

Weir Structures

IAI

Crest Len (ft) = 16.00

Crest El. (ft) = 96.00

Weir Goeff. = 3.33

WeirType = Riser

Multl€tage = Yes

IAI

= 15.00

= 15.00

=l
= 83.50

= 150.00

= 1.00

=.0'13
= 0.60

= nla

tDI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

IBI IGI

0.00 0.00

0.00 0.00

0.00 0.00

No No

IDI

0.00

0.00

0.00

No

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

Nots: Culv€ruorifi€ oumows hav€ basn anal}rzed undar inlEt and outlet confol.

Stage (ft)

2.OO

0.80

0.60

0.40

0.20

0.00

1.80

1.60

1.40

1.20

1.00

1.80

1.60

1.40

1.20

1.00

Stage / Discharge Stage (ft)

2.00

0.80

0.60

0.40

0.20

0.00
10.00 11.00 12.00

Discharge (cfs)
0.00 1.00 2.00

- 

Total Q

/

4.00 5.00 7.00 9.00
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Hydrograph Summary Report

Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 11:05 AMReturn Period: 10 YearBMP#1.gpw

Hydraflow Hydrographs by Intelisolve
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Hydrograph Plot

O Hyd.No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydraflow Hydrographs by Intelisolve

= Mod. Rational
= 10 yrs
= 2.240 ac
= 6.456 in/hr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:5 AM

= 7.81 cfs
=lmin
= 0.54
= 5.00 min
= 1.5xTc

Hydrograph Volume = 3,514 cuft

Q (cfs)

8.00

6.00

4.00

2.00

BMP#l
Hyd. No. 1 - 10 Yr

Q (cfs)

8.00

0.0

- 
Hyd No.1

6.00

4.00

2.00

0.00
0.3

Time (hrs)

0.00
0.1 0.2
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Hydrograph Plot

I Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
Inflow hyd. No.
Reservoir name

Reservoir
10 yrs
1

BMP#1

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 1'l:5 AM

3.62 cfs
1 min
96.12ft
2,626 cutt

Storage Indication method used.

Q (cfs)

8.00

6.00

4.00

2.00

Hydrograph Volume = 2,148 cuft

BMP#1 Route
Hyd. No.2-10Yr Q (cfs)

8.00

o

1.20.2 0.3

Hyd No.2

0.5 0.7

- 
Hyd No. 1

6.00

4.00

2.00

1.7

Time (hrs)

|l

\\

F
0.00

0.0 0.8 1.0 1.3 1.5



13Pond Report
Hydraflow Hydrographs by Intelisolve

PondNo. 1 - BMP#1

Pond Data

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

Stage / Storage Table

Tuesday, Jun 2 2009, 11:5AM

Stage (ft)

0.00
1.00
1.50

Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

95.00
96.00
96.50

1,797
2,721
3,282

0
2,259
1,501

0
2,259
3,760

Culvert / Orifice Structures Weir Structures

IAI

Crest Len (ft) = 16.00

Crest El. (ft) = 96.00

Weir Coeff. = 3.33

Weir Type = Riser

Multi€tage = Yes

ICI tDI

0.00 0.00

0.00 0.00

0.00 0.00

No No

Rise (in)

Span (in)

No. Barels
Invert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi€tage

IAI

= 15.00

= 15.00

-4

= 83.50

= 150.00

= 1.00

= .013

= 0.60

= nla

tBI

3.00

12.00

1

95.50

0.00

o.oo

.013

0.60

No

IDI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

tcl
0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

IBI

0.00

0.00

0.00

No

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

Note: Culvert/Orific€ ouulo\ rs have been analfzed under inlst and outlet control.

Stage (ft)

2.00

0.40

0.20

0.00
0.00 1.00 2.oo

- 
Total Q

11.00 12.00

Stage (ft)

2.OO

0.80

0.60

0.40

0.20

0.00

Stage / Discharge

1.80

1.60

1.40

1.80

1.60

1.40

1.20

1.00

1.20

1.00

/

3.00 4.00 7.00 8.00 10.00

Discharge (cfs)
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Hydrograph Summary Report
Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 11:05 AMReturn Period: 25YearBMP#1.gpw

Hydraflow Hydrographs by Intelisolve
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Hydrograph Plot

O Hyd. No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydraflow Hydrographs by Intelisolve

Mod. Rational
25 yrs
2.240 ac
7.622 inlhr
VIRGINIA FHA.IDF

Peak discharge
Time interval .

Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:5 AM

= 9.22 cfs
=lmin
= 0.54
= 5.00 min
= 1.5xTc

Hydrograph Volume = 4,149 cufi

Q (cfs)

10.00

8.00

6.00

4.00

2.00

BMP#1

Hyd. No. 1 -25Yr
Q (cfs)

10.00

0.0

- 
Hyd No. 1

8.00

6.00

4.00

2.00

0.00
0.3

Time (hrs)

/ \

\

\

\

/ \

\

\

/

/
0.00

0.1 0.2
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Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:5 AM

5.69 cfs
1 min
96.18 ft
2,792 cuft

O Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
Inflow hyd. No.
Reservoir name

Reservoir
25 yrs
1

BMP#1

Storage Indication method used.

Q (cfs)

10.00

8.00

6.00

4.00

2.O0

0.2

Hyd No.2

Hydrograph Volume = 2,741 cuft

BMP#1 Route
Hyd. No. 2 -25Yr

Q (cfs)

10.00

0.3 0.5

8.00

6.00

4.00

2.00

0.00
1.3

Time (hrs)

tl

t\
i-

\

I

I

Itt \\

1
0.00

0.0

- 
Hyd No.1

o.7 0.8 1.0 1.2



Pond Report 17

Hydraflow Hydrographs by Intelisolve

PondNo. l - BMP#I

Pond Data

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

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

Tuesday, Jun 2 2009, 1 1:5 AM

0.00 95.00
1.00 96.00
1.50 96.50

't,797
2,721
3,282

00
2,259 2,259
1,50't 3,760

Culvert / Orifice Structures

Rise (in)

Span (in)

No. Barrels
lnvert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Goeff.
Multi-Stage

tBl tcl
3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

No No

Weir Structures

Crest Len (ft) =

Crest El. (ft) =
Weir Coeff. =
Weir TYPe =
Multi€tage =

ICI ID]

0.00 0.00

0.00 0.00

0.00 0.00

No No

tAl

= 15.00

= 15.00

='l
= 83.50

= 150.00

= 1.00

=.013
= 0.60

= nla

IDI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

IAI

16.00

96.00

3.33

Riser
Yes

tBI

0.00

0.00

0.00

No

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

Nole: Culveruorifice outflows have been amlyzed urder inlet and outlet control,

Stage (ft)

2.00

0.40

o.20

0.00

Stage / Discharge

12.00

Stage (ft)

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

o.20

0.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.00 1.00 2.oo

- 

1e6q

3.00 4.00 5.00 6.00

/

7.00 8.00 10.00 11.00

Discharge (cfs)
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Hydrograph Summ ary Report
Hydrograph
description

Reservoir

11.05

8.03

Tuesday, Jun 2 2009, 11:05 AMBMP#1.gpw Return Period: 100 Year

Hydraflow Hydrographs by Intelisolve
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Hydrograph Plot

O Hyd. No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
lntensity
IDF Curve

Hydrafl ow Hydrographs by Intelisolve

= Mod. Rational
= 100 yrs
= 2.240 ac
= 9.1 32 inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:5 AM

= 11.05 cfs
=fmin
= 0.54
= 5.00 min
= 1.5xTc

Hydrograph Volume = 4,971 cuft

Q (cfs)

12.O0

10.00

8.00

6.00

4.00

2.00

BMP#1

Hyd. No. 1 - 100 Yr
Q (cfs)

12.00

10.00

6.00

4.00

2.00

0.00
0.3

Time (hrs)

8.00

0.00
0.0

: Hyd No. 1

\

\

\

/ \

/

\

/ \

/ \

/ \

/ \
0.1 0.2
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Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve Tuesday, Jun 2 2009, 11:5AM

Peak discharge = 8.03 cfs
Timeinterval = f min
Max. Elevation = 96.23 ft
Max. Storage = 2,955 cuft

O Hyd.No. 2

BMP#1 Route

Hydrograph type :Storm frequency
Inflow hyd. No. =
Reservoir name =

Reservoir
100 yrs
1

BMP#1

Storage Indication method used.

Q (cfs)

12.00

Hydrograph Volume = 3,508 cuft

BMP#1 Route
Hyd. No. 2 - 100 Yr

Q (cfs)

12.00

f ,ooo

8.00

6.00

4.00

2.00

10.00

8.00

6.00

4.00

0.00
1.2

Time (hrs)

2.00

0.0 0.2

- 
Hyd No.2

0.3 0.5

- 
Hyd No.1

\\

I

\

I

\

/0.00
0.7 0.8 1.0



Pond Report 21

Hydraflow Hydrcigraphs by lntelisolve

PondNo. l - BMP#I

Pond Data

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

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Tuesday, Jun 2 2009, 11:5 AM

0.00 95.00
1.00 96.00
1.50 96.50

1,797
2,721
3,282

00
2,259 2,259't,501 3,760

Gulvert / Orifice Structures

Rise (in)

Span (in)

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

N-Value
Orif. Goeff.
Multl€tage

tBl tcl
3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

No No

Weir Structures

IAI

Crest Len (ft) = 16.00

Crest El. (ft) = 96.00

Weir Coeff. = 3.33

Weir Type = Riser

Multi'Stage = Yes

lBl lcl IDI

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

No No No

tAl

= 15.00

= 15.00

=.1
= 83.50

= 150.00

= 1.00

= .013

= 0.60

= nla

IDI

0.00

0.00

U

0.00

0.00

0.00

.000

0.00

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

Nots: Culveruorifice oumows have baen analyzed under inlEt and outlet control.

Stage (ft) Stage / Discharge Stage (ft)

2.OO

1.80

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

1.60

1.40

1.20

1.00

0.80

0.60

0.00 1.00 2.00

- 

TotalQ

0.40

0.20

-r------------r-- 0.00
't0.oo 11.00 12.00

/

3.00 6.00 7.00 9.00

Discharge (cfs)
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DESIGN WORKSHEET . INFI LTRATION

Project Name:
Designed by:

Checked by:

STONEHOUSE AMENITY H
lN Date
To-oate

Water Quality Volume

Simplified Method:

l=
[=

Rv=

WQv= (Ro)(Rv) ( lI'12

Ro= t-J-i.:. lDesign Storm Rainfall Depth (inches)

Rv = Runoff Coefficient (Runoff/Rainfall)

Rv=0.05+0.009(l)

Wev = Water euality Volume = l--0'004lAcre-Feet | 192 lCubic Feet

Maximum I nfi ltration,rTrench Pondin

fo= 0.5xf d."* = (fd) (Tr".)

t = l- ZOO I Permeability Coefficient of Infiltration Trench Media (fUhour)

fo =|--TOO 
---lDesign Infiltration Rate of Infiltration Media (fUhour)

T,", = t- O.5 
_lMaximum 

Allowable Drain Time (hours)

d,", = l-- 05 lMaximum Ponding Depth (feet)

Minimum Infiltration TrenCh Surface Area

SA,in = WQv / (fd) (Tmax)

SA,,n =l--385lSF required for 6" Maximum Pondlng Depth

Actuaf surface Area = 
-4ip-;21sF provided

Actuat Ponding Depth = l- OSOlfeet

Infiltration Rates

l(=
[=
fl=
l-=

Infiltration Rate of Infiltration Basin Media (fuday)

Infiltration Trench Surface Area (sf)

Height of Water above Drainage Zone (ft)

Thickness of Media Bed (ft)

ffiBWSP' SffiLLS

1t22t09
4l7lo9

% lmpervious Area of Site
Drainage Area (Acres)

f o^oo 
_linches

Darcv's Equation for Water Draw Throuqh Rate: Q = (.0000232) (K) (A) ( H/L )

Q = Rate of Draw through lnfiltration Media =[-- 0.003 lcubic feet per second (cfs)



DESIGN WORKSHEET - INFILTRATION

Project Name: STONEHOUSE AMENITY H
Designed by: lN Date: 1122109

Checked by: CD Date: 417109

ffisWSP' SffiLLS

Time to Drawdown Water throuqh lnfiltration Trench

Volume (V)= (A)(X)(n)

e = l-IZi2lllnfiltration Trench surface Area (sF)
X = [ gS I Depth to Lower (ft)
n =l 0:s-lPorosity of Infiltration Media

Check: OK

Votume =l-- soF-lCubic Feet

Time (T) = V / Q = FF8,a0FlSeconds
a 44n-lHours

Uhderdrains

Minimum Flow: Q = 2.3E-5 " K* A

Factor of Safety (range between 2 and 10)

Design Flow:

Manning's Roughness Goefficient
0.011 smooth wall
0.015 corrugated wall Use n =

lnternal Slope (recommended minimum 0.5%)

Pipe(s) Diameter(s) equation:D= 16* (Q* n" s^0.5)^(3/8)

[---ooTlcts

T----3
l-- o^odl

l-- o^oiil

l- - osl

| 3.29linches calculations assu/ne n=0.011

# of 4" underdrains l----r1 # of 6" underdrains: l--z-l
Equivalent Pipe Diameters

p= (in) No. of 4" diam p= (in) No of 6" diam
5.13 2
5.95 3

6.66 4
t.zz c
7.75 6
8.2 7

^+^ut-

oflo

7.84 2
9.'1 't 3

'10.13 4

Nofe: A minimum of 2 underdrains recommended
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Hydrograph Summ ary Report
Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 11:18 AMBMP#3 Swales.gpw
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Hydrograph Plot

O Hyd. No. I
BMP#3 Swale

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydrafl ow Hydrographs by Intelisolve

= Mod. Rational
= lyrs
= 2.740 ac
= 4.O71inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 'l 1:18 AM

= 4.35 cfs
= 'l min
= 0.39
= 5.00 min
= 1.5xTc

Hydrograph Volume = 1,958 cuft

Q (cfs)

5.00

4.00

3.00

2.00

1.00

BMP#3 Swale
Hyd.No.1-1Yr O (cfs)

5.00

0.0

- 
Hyd No.1

4.00

3.00

2.00

1.00

0.00
0.3

Time (hrs)

/

/

/

/

0.00
0.1 0.2
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Hydrograph Plot

I Hyd. No. 2
BMP#3 Swale Route

Hydrograph type = Reservoir
StormfrequencY = lYrs
lnflow hyd. No. = l
Reservoir name = BMP#3 Swale

Hydrafl ow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:18 AM

= 3.14 cfs
= f rnin
= 83.12ft
= 1,125 cuft

Storage Indication method used.

Q (cfs)

5.00

4.00

3.00

2.00

1.00

0.0 0.1

- 
HYd No.2

Hydrograph Volume = 1,376 cuft

BMP#3 Swale Route
Hyd. No.2-1Yr Q (cfs)

5.00

4.00

2.00

1.00

0.00
0.8

Time (hrs)

3.00

0.3 0.3

- 
Hyd No.1

0.4

t
\

N
\
\

\
I \
I
I \
I \

I \\
I I \\
I I t\
I I

/0.00
0.2 0.5 0.6 0.7 0.8
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Hydrograph Plot

I Hyd. No. I
BMP#3 Swale

Hydrograph type
Storm frequency
Drainage area
lntensity
IDF Curve

= Mod. Rational
= 2yrs
= 2.740 ac
= 5.059 in/hr
= VIRGINIA FHA.IDF

Hydrafl ow Hydrographs by Intelisolve

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:18AM

= 5.41 cfs
=lmin
= 0.39
= 5.00 min
= 1.5xTc

Hydrograph Volume = 2,433 cuft

Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

BMP#3 Swale
Hyd. No. 1 -ZYr

Q (cfs)

6.00

5.00

4.00

2.00

0.3

Time (hrs)

3.00

1.00

0.0

- 
Hyd No.1

/ \

-7 \

/

/

-7

/
\-/*^

\

\--.._.__
I

0.00
0.1 0,2
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Hydrograph Plot

t Hyd. No. 2
BMP#3 Swale Route

Hydrograph type = Reservoir
Storm frequencY = 2yrs
lnffow hyd. No. = J

Reservoir name = BMP#3 Swale

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:18 AM

= 4.59 cfs
=lmin
= 83.17 ft
= 1,211 cuft

Storage lndication method used.

Q (cfs)

6.00

5.00

4.00

3.00

1.00

0.0 0.1

- 
Hyd No.2

Hydrograph Volume = 1,819 cuft

BMP#3 Swale Route
Hyd. No.2-2Yr Q (cfs)

6.00

2.00

5.00

4.00

3.00

2.00

1.00

0.00
0.8

Time (hrs)

0.60.40.3

- 
Hyd No.1

I
I
I n

I
\

I

I
I I

I
I \

\
\
\
\

I \\
I -l 

\--

l\
t\

I \\-
I

I \-
0.00

0.2 0.3 0.5 0.7



Hydrograph Summary Report

Hydrograph
descriptlon

Reservoir

Tuesday, Jun 2 2009, 1 1:18 AMBMP#3 Swales.gpw Return Period: 10 Year

Hydraflow Hydrographs by lntelisolve



Hydrograph Plot

O Hyd. No. 1

BMP#3"Swale

Hydrograph type
Storm frequency
Drainage area
lntensity
IDF Curve

Hydraflow Hydrographs by Intelisolve

= Mod. Rational
= 10 yrs

= 2.740 ac
= 6.456 in/hr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:18AM

= 6.90 cfs
=lmin
= 0.39
= 5.00 min
= 1.5xTc

Hydrograph Volume = 3,104 cuft

Q (cfs)

7.00

BMP#3 Swale
Hyd.No.1-10Yr Q (cfs)

7.00

O 600

5.00

4.00

3.00

2.O0

1.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
0.3

Time (hrs)
0.0

- 
Hyd No.1

/ -\-/
\
\
\-/- \

-\_

\
/

\
/ \

Ir
\

/
\

/* \

/ \
/ \

// \
/ \

I
/ \

0.00
0.1 0.2
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Hydrograph Plot

O Hyd. No. 2
BMP#3 Swale Route

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. = l'
Reservoir name = BMP#3 Swale

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:18AM

= 6.21 cfs
=Jmin
= 83.21ft
= 1,300 cuft

Storage Indication method used.

Q (cfs)

7.00

Hydrograph Volume = 2,446 cuft

BMP#3 Swale Route
Hyd. No.2-10Yr Q (cfs)

7.00

O 600

5.00

4.00

3.00

2.OO

1.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
0.7

Time (hrs)

0.0 0.1

- 
Hyd No.2

0.2 0.3

- 
Hyd No.1

0.4

1

t_

I
\

I

I I I
I \

I
l\
I
l\
I \

I \
I I
I I

I
I
I0.00

0.3 0.5 0.6



Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 11:18 AMReturn Period: 25YearBMP#3 Swales.gpw

Hydrograph Summ ary Report

Hydrafl ow Hydrographs by Intelisolve
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Hydrograph Plot

O Hyd. No. 1

BMP#3 Swale

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydraflow Hydrographs by Intelisolve

= Mod. Rational
= 25 yrs
= 2.740 ac
= 7 .622 inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 11:18 AM

= 8.14 cfs
=lmin
= 0.39
= 5.00 min
= 1.5xTc

Hydrograph Volume = 3,665 cuft

Q (cfs)

10.00

8.00

6.00

4.00

2.O0

BMP#3 Swale
Hyd. No. 1-25Yr Q (cfs)

10.00

8,00

0.0

- 
Hyd No.1

6.00

4.00

2.00

0.00
0.3

Time (hrs)

/
0.00

0.1 0.2
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Hydrograph Plot

O Hyd. No. 2
BMP#3 Swale Route

Hydrograph type =
Storm frequency =
lnflow hyd. No. =
Reservoir narne =

Reservoir
25 yrs
1

BMP#3 Swale

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 1 1 :18 AM

= 7.80 cfs
=lmin
= 83.25 ft
= 1,373 cuft

Storage Indication method used.

Q (cfs)

10.00

8.00

6.00

4.00

2.O0

0.0 0.1

- 
Hyd No.2

Hydrograph Volume = 2,970 cuft

BMP#3 Swale Route
Hyd. No. 2 -25Yr

Q (cfs)

10.00

8.00

6.00

4.00

2.00

0.6

Time (hrs)

0.00
0.2 0.3

- 
Hyd No.1

0.4

I
I t\

I /\\

I \ \
I \

\

\\

\\

\0.00
0.3 0.5
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Hyd rograph Summary Report

Hydrograph
description

Reservoir

Tuesday, Jun 2 2009, 1 1:18 AMReturn Period: 100 YearBMP#3 Swales.gpw

Hydraflow Hydrographs by Intelisolve
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Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

= Mod. Rational
= 100 yrs
= 2.740 ac
= 9.1 32 inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 1 1 :18 AM

= 9.76 cfs
=lmin
= 0.39
= 5.00 min
= 1.5xTc

O Hyd. No. 1

BMP#3 Swale

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydrograph Volume = 4,392 cuft

Q (cfs)

10.00

8.00

6.00

4.00

2.O0

BMP#3 Swale
Hyd. No. 1 - 100 Yr

Q (cfs)

10.00

0.0

- 
Hyd No.1

0.2

8.00

6.00

4.00

2.00

0.00
0.3

Time (hrs)

/ \

/ \

/ \

/ \

/ \

/ \

0.00
0.1
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Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 11:18AM

9.54 cfs
1 min
83.30 ft
1,454 cuft

I Hyd. No. 2
BMP#3 Swale Route

Hydrograph type = Reservoir
Storm frequency = 100 yrs
lnffow hyd. No. = 'l

Reservoir name = BMP#3 Swale

Storage Indication method used.

Q (cfs)

10.00

8.00

6.00

4.00

2.00

0.1

Hydrograph Volume = 3,648 cuft

BMP#3 Swale Route
Hyd. No. 2 - 100 Yr Q (cfs)

10.00

0.40.0 0.2

- 
Hyd No.1

8.00

6.00

4.00

2.00

0.00
0.6

Time (hrs)

I
-

l
I t\
I /\\

I \\

I \

[-t I \
l
I
I
I \\

\\

\\
__

0.00

- 
Hyd No.2

0.3 0.3 0.5



STORM DRAIN OUTFALL
HYDRAULIC GRADE LINE GALCULATIONS
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Storm Sewer Summ ary Report Page I

Line
No.

Line lD Flow
rate
(cfs)

Line
size
(in)

Line
length

(ft)

Invert
EL Dn
(ft)

lnvert
EL Up
(ft)

Line
slope
l"/"1

HGL
down
(ft)

HGL
up
(ft)

Minor
loss
(ft)

Dns
line
No.

I

2

3

4

5

6

Pipe21

Pipe20

Pipe26

Pipe25

Pipe24

ED3\

8.09

5.03

2.37

2.37

2.37

2.37

15c

15c

15c

15c

15c

15c

97.7

40.2

72.0

195.6

123.9

52.1

51.50

66.60

66.60

75.11

77.16

78.50

56.60

70.50

73.11

77.06

78.40

83.50

s.2't9N
9.709 )ra.*

12.62o
67.03

I

66.90

75.63

77.86

79.20

57.72

71.60

73.73

77.68

79.02

84.12

0.76

0.30

0.'t8

0.18

0.18

0.24

End

1

1

3

4

5

uH(
0.997

1.000

9.601

Projed File: stom design z.stm Number of lines: 6 Run Date: 06-02-2009

NOTES: c=circulan e=elliptical; b=box; Retumperiod='t0 Yrs.; 'lndicatessurchargecondition.

Hydraflow Storn Swvers 2003
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Reservoir

Reservoir

1

2

3

4

5

6

Tuesday, Jun 2 2009, 2:43PMProj. file: Sediment Basins.gpw
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Hydrograph
description

1

2

J

4

5

o

Mod. Rati

Reservoir

Reservoir

Reservoir

Tuesday, Jun 2 2009, 2:43PMSediment Basins.gpw Return Period: 25 Year

Hydrograph Summ ary Report
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5
Hydrograph Plot

O Hyd.No. 3

ST-3

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydrafl ow Hydrographs by Intelisolve

= Mod. Rational
= 25 yrs
= 1.990 ac
= 7 .622 inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009,2:43PM

= 5.31 cfs
=Jmin
= 0.35
= 5.00 min
= 1.5xTc

Hydrograph Volume = 2,389 cuft

Q (cfs)

6.00

4.00

3.00

2.00

1.00

ST-3
Hyd. No. 3 - 25 Yr Q (cfs)

6.00

5.00 5.00

4.00

3.00

2.00

1.00

0.00
0.3

Time (hrs)

0.0

- 
Hyd No.3

\

\

\

/

\
/ \

\

\0.00
0.1 0.2



8
Hydrograph Plot

O Hyd. No. s
ST-2 ROUTE

Hydrograph type :Storm frequency
Inflow hyd. No. =
Reservoir name =

Reservoir
25 yrs
2
sT-2

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009,2:43PM

0.00 cfs
1 min
80.74 ft
2,230 cuft

Storage lndication method used.

Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

Hydrograph Volume = 0 cuft

ST-2 ROUTE
Hyd. No. 5 - 25 Yr Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

0.00
48

Time (hrs)

10 15 19

- 
Hyd No.2

0.00

- 
Hyd No.S

24 29 34 39



Pond Report I

Hydraflow Hydrographs by Intelisolve

PondNo.2-ST-2
Pond Data

Tuesday, Jun 2 2009, 2:43 PM

Bottom LxW = 32.0x 16.0ft Sideslope = 2.0:1 Bottomelev. = 78.00ft Depth = 6.00ft

Stage / Storage Table
Stage (ft) Elevation (ft) Gontour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00
0.30
0.60
0.90
1.20
1.50
1.80
2.10
2.40
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00

78.00
78.30
78.60
78.90
79.20
79.50
79.80
80.1 0
80.40
80.70
81.00
81.30
81.60
81.90
82.20
82.50
82.80
83.'r0
83.40
83.70
84.00

512
571
633
698
765
836
909
986

1,065
1,147
1,232
1,320
1,411
1,504
1,601
1,700
1,802
1,907
2,015
2,126
2,240

0
162
181
200
2't9
240
262
2U
308
332
357
383
409
437
466
495
525
556
588
62',!
655

0
162
343
542
762

1,002
1,264
1,548
1,855
2,187
2,54
2,927
3,336
3,773
4,239
4,7U
5,259
5,816
6,404
7,025
7,680

Gulvert / Orifice Structures Weir Structures

tAI IBI tcl tDI IAI IBI tcl tDl

Rise (in) = 0.00 0.00 0.00 0.00 crest Len (ft) = 20.00 0.00 0.00 0.00

span (in) = 0.00 o.oo 0.00 0.00 crest Et. (ft) = 83.50 0.00 0.00 0.00

No.Barrets =Q O O 0 Weircoeff. =3.33 0.00 0.00 0'00

Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect

Length (ft) = 0.00 0.00 0.00 0.00 Multi€tage = No No No No

Slope (%) = 0.00 0.00 0.00 0.00

N-Value = .000 .000 .000 .000

Orif. Coeff. = 0.00 0.00 0.00 0.00

Multi€tage = nla No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft

Note: Culveruorifice oulflo rs have b@n anal}rzed under inlat and outlet conlrol.

Stage / DischargeStage (ft)

7.00

6.00

s.00

4.OO

3.00

2.00

1.00

0.00
o.oo 2.oo 4.oo 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

Stage (ft)

7.00

6.00

5.00

4.00

3.00

2.OO

1.00

0.00

- 

Total Q
Discharge (cfs)



Hydrograph Plot

t Hyd. No. 1

ST-1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Hydrafl ow Hydrographs by Intelisolve

= Mod. Rational
= 25 yrs
= 2.480 ac
= 6.040 in/hr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 2:43 PM

= 5.24 cfs
=lmin
= 0.35
= 10.00 min
= 1.5xTc

Hydrograph Volume = 4,718 cufi

Q (cfs)

6.00

sT-1
Hyd. No. 1 -25Yr

Q (cfs)

6.00

O 5oo

4.00

5.00

4.00

3.00

2.00

1.00

0.00
0.4

Time (hrs)

3.00

2.00

1.00

0.0

- 
Hyd No.1

/ \

/

/

o.oo
0.1 0.2 0.3 0.3



4
Hydrograph Plot

I Hyd. No. 2
ST-2

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

= Mod. Rational
= 25 yrs
= 1.990 ac
= 7 .622 inlhr
= VIRGINIA FHA.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Tuesday, Jun 2 2009, 2:43 PM

= 5.31 cfs
=lmin
= 0.35
= 5.00 min
= 1.5xTc

Hydrograph Volume = 2,389 cuft

Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

sT-2
Hyd. No. 2 -25Yr

Q (cfs)

6.00

0.0

- 
Hyd No.2

5.00

4.00

3.00

2.00

1.00

0.00
0.3

Time (hrs)

/ \

/ -\

-/ \

--7------- \

7--- \

/

/
\

0.00
0.1 0.2



6
Hydrograph Plot

O nyq. No. 4
ST-1 ROUTE

Hydrograph type = Reservoir
Storm frequency = 25 yrs
f nflow hyd. No. = f
Reservoir name = ST-1

Hydrafl ow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009, 2'.43 PM

= 0.00 cfs
=lmin
= 83.82 ft
= 4,718 cuft

Q (cfs)

6.00

Storage Indication method used. Hydrograph Volume = 0 cuft

ST-1 ROUTE

Hyd. No. 4 -25Yr

5.00 5.00

4.00 4.00

3.00 3.00

2.00 2.00

1.00 1.00

0.00

Q (cfs)

6.00

0 5 10

- 
Hyd No.4

15 19

- 
Hyd No. 1

48

Time (hrs)

0.00
24 29 34 39 44



Pond Report 7

Hydrafl ow Hydrographs by Intelisolve

PondNo. I - ST-1

Pond Data

Bottom LxW = 38.0 x 19.0 ft

Stage / Storage Table

Tuesday, Jun 2 2009, 2:43PM

Side slope = 2.0'.1 Bottom elev. = 80.00 ft Depth = 6.00 ft

Stage (ft)

0.00
0.30
0.60
0.90
1.20
1.50
1.80
2.10
2.40
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00

Elevation (ft)

80.00
80.30
80.60
80.90
81.20
81.50
81.80
82.',t0
82.40
82.70
83.00
83.30
83.60
83.90
84.20
84.50
84.80
85.10
85.40
85.70
86.00

Contour area (sqft)

722
792
865
940

1 ,019
1,100
1,'.t84
1,27'l
1,361
1,454
1,550
1,649
1,750
1,855
1,962
2,072
2,185
2,301
2,420
2,541
2,666

Incr. Storage (cuft)

0
227
248
27'l
294
318
343
368
395
422
451
480
510
541
572
605
638
673
708
744
781

Total storage (cuft)

0
227
475
746

1,040
1,358
1,700
2,068
2,463
2,885
3,336
3,816
4,325
4,866
5,438
6,043
6,682
7,355
8,063
8,807
9,588

Culvert / Orifice Structures Weir Structures

Rise (in)
Span (in)

No. Barrels
Invert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi€tage

tAl

= 0.00

= 0.00

=Q
= 0.00

= 0.00

= 0.00

= .000

= 0.00

= nla

tBI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

Icl
0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

tDI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

IAI

= 20.00

= 85.50

= 3.33

= Rect

=No

tBl
0.00

0.00

0.00

No

Crest Len (ft)
Crest El. (ft)

Weir Coeff.
Weir Type
Multi€tage

tDl

No

tcl

No

0.00 0.00

0.00 0.00

1oo To

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

NotE: Culvsrvorifice outflom have been analfzed under inlet and outlet control.

Stage (ft)

7.00

6.00

5.00

4.00

3.00

2.OO

1.00

0.00

Stage / Discharge Stage (ft)

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00 2.00

- 

Total Q

6.00

----r- 0.00
24.004.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.O0

Discharge (cft)



10
Hydrograph Plot

O Hyd. No. 6
ST-3 ROUTE

Hydrograph type :Storm frequency
Inflow hyd. No. =
Reservoir name =

Reservoir
25 yrs
3
ST-3

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jun 2 2009,2:43PM

= 0.00 cfs
=1min
= 95.21 ft
= 2,230 cuft

Q (cfs)

6.00

Storage Indication method used. Hydrograph Volume = 0 cufi

ST-3 ROUTE
Hyd. No. 6 - 25 Yr

5.00 5.00

4.00 4.00

3.00 3.00

2.00 2.O0

1.00 1.00

Q (cfs)

6.00

0.00
0 5 '10

- 
Hyd No.6

15 19

- 
Hyd No.3

48

Time (hrs)

0.00
24 29 34 39 44



Pond Report 11

Hydrafl ow Hydrographs by Intelisolve

PondNo.3 - ST€
Pond Data

Bottom LxW = 110.0 x 8.0 ft Side slope = 2.0:1

Stage / Storage Table

Tuesday, Jun 2 2009, 2:43 PM

Bottom elev. = 93.50 ft Depth = 4.00 ft

Contourarea (sqft) Inca Storage (cuft) Total storage (cuft)Stage (ft)

0.00
0.20
0.40
0.60
0.80
1.00
1.20
1.40
1.60
1.80
2.00
2.20
2.40
2.60
2.80
3.00
3.20
3.40
3.60
3.80
4.00

Elevation (ft)

93.50
93.70
93.90
94.10
94.30
94.50
94.70
94.90
95.1 0
95.30
95.50
95.70
95.90
96.1 0
96.30
96.50
96.70
96.90
97.10
97.30
97.50

880
975

'l,071
't ,1 69
1,268
1,368
1,469
1,572
1,676
1,781
1,888
1,996
2,105
2,215
2,327
2,440
2,5U
2,670
2,787
2,905
3,024

0
185
390
614
858

1,121
1,405
1,709
2,OU
2,380
2,747
3,135
3,545
3,977
4,43',1
4,908
5,407
5,930
6,475
7,044
7,637

0
185
205
224
244
2U
284
304
32s
346
367
388
4',t0
432
454.
477
499
522
546
569
593

Culvert / Orifice Structures

tAl tBl

Weir Structures

1AI

Grest Len (ft) = 20.00

Crest El. {ft) = 96.50

Welr Coeff. = 3.33

Weir Type = Rect

Multi€tage = No

Rise (in)

Span (in)

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

N-Value
Orif. Coeff.
Multi€tage

= 0.00

= 0.00

=Q
= 0.00

= 0.00

= 0.00

= .000

= 0.00

= n/a

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

Icl
0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

tDI

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

IBI

0.00

0.00

0.00

No

IDI

0.00

0.00

0.00

No

Icl
0.00

0.00

0.00

No

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

Nola: Culveruorifics outflows have been anallzsd under inlet and outlet @ntrcl.

Stage (ft)

4.00

2.00

3.003.00

Stage / Discharge

70.00

Stage (ft)

4.00

0.00

2.00

1.001.00

0.00 7.00

- 
Total Q

56.00
0.00

14.00 21.00 28.00 35.00 42.00 49.00 63.00

Discharge (cfs)
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Project Name:

Designed by:

Checked by:

STONEHOUSE AMENITY H

6/1/09
DF Date:
6-Date:

,",3i"J?iJiJ: 
nfo : ffiF5":

Depth of basin = hs = 0.83
Widthofbasin= W = D=1.25

TailwaterDepth.= TW = @ffeet

Step 5

Length of Pool =
Overall Length =

This proCedure is only valid for circular culvefts.

LS = 8.32 Feet, or
LB = 12.48 ,Feej, or

U.
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Response to Concept Plan REyiew Comments
,- 

_ Amenity H - Stonehouse

November30,2008

17. Record drawings prepared in accordance with the JCSA Standards and Speciftcations must
be submitted to JCSA and approved prior to JCSA's acceptrance of the proposed water and
sewer facilities.

Commentnoted.

18. Add the following note to the drawings: 'Only JCSA personnel are authorized to operate
valves on the existing JGSA water main'.

The above note is included as part of JCSA Genenl Notes on Sh*t C0.1. However, nate to b
addd as prt of the Genenl Wlity Notes on Sheet C6.0.

19. The Applicant shall be responsible for developing water conservation standards to be
submitted to and approved by the James City Service Authority and subsequently for
enforcing these standards. The standards shall address such water conservation measures
as limitations on the installation and use of approved landscaping design and materials to
promote water conservation and minimize the use of public water resources. Because the
Guidelines refer to landscaping, inigation and plant material, the James City Service
Authority (JCSA) shall approve the standards prior to final plan approval. Please contact Mrs.
Beth Davis, JCSA Environmental Education Coordinator at(757) 253€859, as early in the
landscape design process as possible.

A DRAFT Water @nservatlon Agreement was included wlth the initial submithl, however, no
commenbwere receivd.

20. All proposed JCSA Utility Easements shall be 20'minimum width, including those provided
around fire hydrants.

Commentnotd.

Environrnental (refer to Memo!'andum dated Februarv 1 2. 2009)

General:

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

Commentnotd.

A- A stormwater facilities inspection fee is required prior to issuance of a Land-Disturbing
Permit. Contact the Stormwater Division at259-1460 for additional information.

@mmentnotd.

*5."' A Standard lnspection / Maintenance agreement is required to be executed with the County
due to the proposed stormwater conveyance systems and Stormwater ManagemenUBMP
facilities associated with this project.

Commentnotd.

Offsite Work. Provide evidence of permission to occupy or disturb the offsite adjacent tract
from the parcelowner.

GS Stonehouse is the land owner for the off-site adjacent tact

Page 6 of 12



Response to Concept Plan Review Comments
AmenrV H - Stonehouse

Norember30,2008
t lz,ar

Aff lvtir: Utility. Provide standard notes requiring contact of Miss Utility prior to any utility or site

\_/orK excavatrons.

Sheet C0./ includes a Genenl Utility Note for the Colntraclor to conhct Miss Util@.

( 6J A Geotechnical Report, prepared by a professional engineer, is required to be submitted for\-/ the BMP design prior to issuance of a Land-Disturbing permit for the project.

GET has ampleted the field work and testing fq the subsufiace investigation. A repoft frcm
GET will be submitted to the hunty under seprate oover.

Record Drawing and Construction Certification. The stormwater managemenuBMP facility as
proposed for this project will require submission, review and approval of a record drawing
(asbuilt) and construction certification prior to release of the posted bond/surety. Provide
notes on the plan accordingly to ensure this activity is adequately coordinated and performed
before, during and following construction in accordance wih cunent County guidelines.

Comnpntnoted.

9a VSMP. Construction activity for the site will exceed 2,500 square feet. Therefore, it is the
/ owner's responsibility to register for coverage under the General Permit for Discharge of

Stormwater from Construction Activities, in accordance with current requirements of the
Virginia Department of Conservation and Recreation and the Virginia Stormwater
Management Program. Visit hftp://www.dcr.virginia.gov/sw/vsmp.htm or contact the DCR
Central Office at 804-371-7330 for additional information.

Comnpntnded.

9/1{DOT.lt appears a VDOT CE-7 (temporary construction entrance permit) will be required.

' Contact the Williamsburg Residency, Permits and Subdivisions at 757-2534832 for further
information.

@nnentnoted.

ffitan Number. Please reference the assigned County plan number on all subsequent
' submissions.

The County Plan Number SP-UD&2UN will b added to the Co,ver Sheef.

A conservation easement / Natural Open Space Easement plat and a Deed of Easement
must be reviewed, approved, and recorded prior to the issuance of a land disturbing permit.
Please include the RPA in this easement.

@mmentnoted.

/12. flease provide a digital file (.dxf) of the property line, surveyed wetlands line and Resource
\-,frotection Area line so that the County's RPA GIS layer can be brought up-todate in this

area. Submit via e-mail to Mr. Michael Woolson at mwoolson@iames-ciV.va.us.

Ksr Erwircnmental (Ken) shall submit a digital ftle d the surueyed weiland line and RPA brtffer
line the County. Communications with the County's Mike Woolsm arc ongaing with Ken to
amend he pranious buffer determination dated May 9, 20/.8 due to the compilation of the
wetland delineations from Landma* (Hag #2425) and Ken (FIag #WFSM-|2).
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Response to Concept Plan Revievv Comments
Amenity H - Stonehouse

November 30, 2008

Chesapeake Bay Preservation:

A,
[ 13/ Environmental lnventory. Although an environmental inventory plan sheet was provided in thev plan set, please quantify all impacts (acres, square feet, linear feet, etc.), as applicable.

No impac'ts to wetlands arc anticipated for this gojecf. Sheef Cl.0 identifies the prcposed RPA
impacts asseiated wiilt BMP outfalls and steep slope impacts associated with BMP and open
play area gnding.
/.-t

[14. $teep Slope Areas. Section 23-5 of the Chesapeake Bay Preservation Ordinance does not
\-/allow land-disturbing activities to be performed on slopes 25 percent or greater. lt appears

that steep slope areas are impacted; therefore, a request for a waiver or exception is
required, in writing.

Commentnotd.

1N RPA Signs. Include provisions on the plan for installation of signs identifoing the landwardt limit of the RPA or conservation easement (whichever is more restrictive). Refer to Section
23-7(c) of the Chapter 23 Chesapeake Bay Preservation ordinance.

RPAsignswill bea&d.

.)K Water Quality lmpact Assessment. A WQIA may be required once all stormwater outfalls are
/ discharged to an adequate channel. Refer to Sections 23-7(b) and 23-11 of the Chesapeake

Bay Preservation ordinance.

A Minor Water Quality lmpacf Assessrnent will be includd wih the resubmittal.

Erosion & Sediment Control Plan:

7t7 . Soils Data. The listed erodibility factors for soils 10B, 1 0C, and 1 1 C are incorrectly listed and
a should have a range from 0.32 to 0.37, per page 132 of the Soil Survey of James City and

) York Counties and the City of Williamsburg Virginia, 1985.

Erdibility factors will tu con*ted.

,*d. Existing Conditions Notes: Please provide all dates in notes number 4 and 5 as presented on- plan sheet C0.1.

Dates will be provi&d for the USACE verification of the wetland delineations and the huntf s
verification of the RPAhufferc.

./
'l{Temporaqy Stockpile Areas. The location of the stockpile area, as shown on the Erosion

r' Control Plan - Phase 2, seems to be in the way of major earthwork operations. A different
location may be more beneficial, even if offsite.

The construction sequence for Phase I will b revisd to claftfy that initial top soil striping and
earthwoie operations will be requircd in he vicinity of proposed temponry stockpile arca for
futurcy'se to establish turf for the opn play area.

Limits of Wo*. Adjust the limits of work to include the BMP outfalls, once they are directed to
an adequate channel. Ensure that all applicable revisions are made to the Environmental
Inventory once alterations have been made.
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Response to Concept Plan Revieur Comments
Amenity H - Stonehouse

November30,2008

BMP outfalls will be extended to the weilands and adequate channels.

l)Aree Protection. lnclude tree protection around the entire area to be protected at the
/ southwestern corner of the site, near the intersection of Fieldstone Parkway and Six Mount

Zion Road.

Tree protection fence will be added along the northwestem poftbn of the site betw*n Six ttll
Zon Road and the gnding for the opn play arer,,

22. Phase 1 Erosion Control Plan. The following comments pertrain to the Phase 1 Erosion
Control Plan, as presented:

Provide a construction entrance.

A construction entran

'/f Provide elevations and grading for sediment trap #3.

Sedimut /rap *? has tuen deleted.

c.ZAdjust(move) sediment traps 1 and 2 so that the outfalls of the structures are located
a where the outfall of the temporary slope drains are located. Further, upsize these two

traps into basins, so that they will have a more useful project lifespan. They can be
gradually filled in as the slopes in these areas are brought to final grade. Provide all
pertinent calculations. Provide baffles, if necessary.

As discussed in the ftbruary 23, 2N)9 plan rcview meeting, drainage areas for the traps arc
less fhan 3-acres. Given these temporary danices will fu removed, construction of basins is
not warranbd. However, the propsed BMP outfalls will be construcd as prt of the Phase 1
erosion contrcl sequence for the tempnry slope drain conn*tions. Calculations will be
provided to confirm adequate capcity for the 2-year and 26year storm evenfs.

2l,.5equence of Construction. Provide a sequence of construction outlining installation of erosion
-- and sediment control measures for the project and associated site and utility work. Include

perimeter areas required for installation of erosion and sediment control and utility
connections. lt is important to clarify what steps occur when, as basically the entire western
and northern half of the project is in fill and the entire eastern half is in cut.

Construction sequencing for Phases 1 and 2 opntions arc provided on Sheefs Q4.0 and d.1.
-/'

/Ar{ock Check Dams. Provide rock check dams at sufficient foot intervals (100 ft. suggested) in

' the diversions leading to the sediment traps/basins.

Rock ch*k dams will be provided at approximately lW-fat interuals for divqsions.

S#aaitional Erosion Control Plan comments may be generated in the future once basins are
provided for.

hmmentnoted.

Stormwater Management / Drainage:

\Orainage. Drainage easements of adequate width are necessary to ensure offsite drainage
can be maintained through the proposed onsite storm drainage system or for on-site drainage
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Response to Concept Plan Revieur Comments
Amenity H - Stonehouse

November 30, 2008

to convey through off-site systems or channels. Refer to ltem 7 of the James City County
Stormwater Co nveyance Sysfems Ge neral Design and Constru ction G u idel i nes.

@mment noted.

227 BMPMater Quality Points. The standard worksheet for the BMP Point System as provided
shows a fraction of the site as an acre value. Please provide proper information consistent
with the procedure of the calculation of the BMP points. A fraction of the site should be shown
as a percentage value of the proposed development. Please submit proper information with
the next submittal.

Theworl<sh*twill be corrccted. .

28. Please make sure that Structure Number column in Drainage Structure Table (on sheet C3.0)
is consistence with the marking of that structures on the plan.

The Drainage Structure Numbers will be conectd.

Pipes. Provide information about the pipe size, type, length and slope on the plan. Also for
the outfall pipe of BMP #2 consider the use of a manhole structure as a stilling well
immediately up stream of the system outfall to dow down the discharge into stilling basin.

The Dninage Piping Table on Sheet C3.0 provides the required infomtation for clafity. Drq
manholes will be used for the BMP outfalls to rcduce velocities.

Based on high erodibility of soils in the Stonehouse district, all stilling basins and associated
outfalls will have to be relocated to the edge of the wetlands. This will require
waiver/exception to the RPA.

Stilling basrhs will fu relocated to ilte wetlands subject to the huntf s administrative apoval
of a waiver/exception for the RPA butrer impcfs associafed with the BMP outfalls.

31. Stilling basins. With the next submiftal provide all proper information concerning calculation
and detail drawing for each of the stilling basins.

Calculations will be rrovided based on the County's sample workshet

32. Details. Provide detailfor BMP#4 and swales.

A detail for BMP#2 (previously BMnq is Wvided on Sheet G5.1. A detail for the proposed wet
swales (BMP#3) is provided on Sh*t O4.1.

33. Swales. Configuration of the swale B and G need to be reworked. Consider joining swales
together and wrapping them around the slope, place riser structure in the mid section of the
swale with outfall pipe discharging to the define channel.

An inlet at the joining of the swales will be a&ed to conn*t to the outfall pip.

34. Drainage Map. Provide a drainage map showing proposed drainage sub areas with more
visible delineation of drainage areas. Include the size of each drainage area as well as
applicable runoff coefficients, times of concentration and applicable offsite service area.

Reyisions to the drainage map included in the Stormwater Management & Drainage Design
Repoftwill be provided.
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Response to Concept Plan Redqr Comments
Amenity H - Stonehouse

November 30, 2008

35. Channel Adequacy. There are approximately 2 areas associated with this development plan
which discharge into existing natural drainage channels from storm drain pipe in an
uncontrolled manner. Submit adequacy analyses for all design and existing receiving natural
and man-made drainage channels in accordance with VESCH, MS-19 procedure to verify
that those channels are adequate for velocity and capacity using the 2-year design storm
event and man-made channels are adequate for velocity based on the 2-year event and for
capacig based on the 10-year event. Evaluate natural channels based on permissible
velocities using existing soil or existing cover conditions.

Adquacy calculations arc not required for the outrall ftom BMP #1. Adequacy calculations wil
be provick'd for the ouffall from the swales.

36. Bioretention Areas. The following comments pertain to the information provided in the
submittal package and related to the propose Bioretention facilities:

a. With the next submittal provide landscaping plan for bio-retention basins.

Landscape Development Planswith BMP plantingsforthe bioretention basin (BMP#l) will be
provided with the r*submithl.

b. Provide a soil specification on plan sheet C5.1 consistent with the requirements
contained in the Virginia Stormwater Management Handbook.

Typical soil specifications arc govided on tte Landscap Development Plans. ln addition
to revising the filter media depth frur hferltto 2.5f@t, the Bioretention Cross Secdon
Notes on Shet C5.1 will be revised to refler;tthe rquirements contained in the Wrginia
Stormw ater M a nagement H andbook.

c. Ensure that a proper interlocking mulch specification is included with the next submittal.

As discussed in the February 23,2(N9 flan rcviut meeting, use of a herbaceous layer or
ground cover (70 to 80% coverage) will be specified rather than interlocking mulch.

37. Additional Stormwater Management comments may be generated in the future one all proper
information will be submitted.

Comment noted.

Fire Deoartment (refer to Gomments dated February 4. 2009)

1. The proposed fire hydrant is shown installed on a 6-inch water main. JCSA and JCG Fire
Department standards require fire hydrants to be supplied by a minimum 8-inch water main.

The water main will be incrcased to &inches.

VDOT (refer to Memorandum dated Februarv 11. 2009)

1. Are the drainage structures shown within the right of way on Sheet C6.0 a part of this plan or
installed as part of the roadway plans? The following items are related to the drainage
structures that need to be addressed.

As discussed in the February 23,2NN plan rcview rn*ting, imryvemenfs to Six Mt Zon Road
will be construcbd at a later date.
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ENWRONMENTAL DIWSION

EROSIONAND SEDIMENT CONTROL PLAN CHE

I. GENERAL:

,:.iffire*,i;Hrrsr ,,,/.{\''/

Yes No N/A
tr D O FAMILANIywith current versions of Chapter 8, Erosion and Sedimentation Contuol and

. Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City County,
Virginia and the Virginia Erosion and Sediment Control Handbook (VESCID.

tr El tr LAND DISTURBING PERMITAND SILfAfIbNAtGREEMENTwith surety are required
'for 

the project.

E tl 3 YAKANCEif necessary, requested in writing, for the plan approving authority to waive or
modify any of the minimum standards and specifications of the VESCH deemed
inappropriate based on site conditions'specific to this review case only. Variances which
are approved shall be properly documented in the plan and become part of the approved
erosion and sediment conftol plan for the site.

tr. SITE PL^TIN:

Yes No N/A
E 3 D VlClNlTyMAPlocatingthesiteinrelationtothesurroundingarea. Includeanymajor'

landmarks.which might assist in physically locating the site.

EI B tr INDICATE NORZfldirection fuirelation to the site.

E D D LIMITS OF CLEARING AND GMDINGfoT the site including that required for
implementation of erosion and sediment controls, stockpile areas and utilities.

EI D n DISTURBED AREA ESTIITIATES in acres or square feet for the project.

El O D EXISTING TOPOGMPHYoT contours for the site at no more than 5 foot contour
interval.

EI D tr FINAL TOPOGMPIIY, contours or proposed site grading in accordance with the design
plan which indicates changes to existing topography and drainage pattems at no more than
2footcontour interval (or 1 foot contours where required);

tr D B EXISTING AND PROPOSED SPOT ELE7/ATIONS to supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours
in some instances, especially if tenain is in a low lying area or relatively flat.

tr tl tr EXISTING YEGETATIONincluding existing tree lines, grassed or unique vegetation areas.
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Yes No N/A
ErJD

trDtr

trDrJ

El 30

EIDO

O DE

trotr

EDtr

aB0

Eltrtr

troD

EfrSITNG SITE FEATURES including roads, buildings, homes, utilities, streams, fences,

structures and other important surface features of the site.

SOILS IIIAP with soil qymbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia.

ENWRONMENTAL INI/ENTORIin accordance with Section 23-I0Q)of the Chesapeake

Bay Preservation Ordinance of James City County. Inventory generally includes: tidal shores

and wetlands, non-tidal wetlands, resource protection are4 hydric soils and slopes steeper

than2l percent. For wetlands, provide a copy of issued permits or satisfactory evidence that
appropriate permits are being pursued for the entire project.

100-YEAR FLOODPI-'IIN LIMITS or arry special flood hazard areas or flood zones based on

appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood
HazardBoundaryMaps (FHBMs) of James City County, Virginia.

DMINAGE AREAS for offsite and onsite areas, existing or proposed as applicable. Include
drainage divides and directional labels for all subareas at points ofinterest and size (in acres),

weighted runoff coefficient or curve number and times of concentration for each subarea.

CNTICAL EROSION AREAS which require special consideration or unique erosion and

sediment control measures. Refer to the VESCH, Chapter 6 for criteria.

DEYELOPMENT PltlNforthe site showing all improvements such as buildings, structures,

parking utreas, access roadways, above and below ground utilities, stormwater management

and drainage facilities, tails or sidewalks, proposed vegetation and landscaping, amenities,,

etc.

LOCATION OF PMCTICES proposed for erosion and sediment control, tree protection and

temporary stormwater management due to land disturbance activities at the site. Use standard

abbreviations, labels and symbols consistent for plan views based on minimum standards and

specifications in Chapter 3 of the VESCH.

TEMPOMRY STOCKPILE AREAS or staging and equipment storage areas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

OFFSUE IAND DISTURBNG AREAS including borrow sites, waste areas, utility
extensions, etc. and required erosion and sediment confrols. If none are anticipated for the

projec! then indicate on the plans by general or erosion and sediment control notes.

DETAILS or alternately, appropriate reference to current minimum standards and

specifications of the VESCH for each measure proposed for the project. Non-modified,
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current

version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
be used formultiple site measures such as sedimenttraps, basins, channels, slope drains, etc.

Any modification to standard details should be clearly defined, explained and illustrated.
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Yee No N/A
EI B tl MAINTENANCE PfulN or alternately, appropriate reference to current minimum standards

and specifications of the VESCH, outlining the inspection frequency and maintenance
requirements for all erosion and sediment control measures proposed for the project.

tr J El TRENCH DEWATERINGmethods and erosion and sediment conftols, if anticipated forthe
project.

tr D D CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion

and sediment contuols and site, grading and utility work to be performed forthe project bythe
site contractor.

O D El PIUSING PLAN if required for larger project sites that are to be developed in stages or
phases.

tr tr f, STANDARD COUNTY NOZES are required to be placed on the erosion and sediment control
plan. Refer to the standard James City County Erosion and Sediment Conhol Notes, latest

version.

E D tl PROFESSIONAL SEALAND SIGNATURE required on final and complete approved plans,

drawings, technical reports and specifications.

Yes No N/A
tr D D PROJECT DESCNPTIONbiefIy describing the nature and purpose of the land disturbing

activity and the acreage to be disturbed.

E B D EXISTING SITE CONDITIONS description of existing topography, land use, cover and

drainage pattems at ttre site.

EI D D ADJACENT AREA descriptions of neighboring onsite or offsite areas such as streams, lakes,
prope{y, roads, etc. and potential impacts due to concentrated flow or runofffrom the land
disturbing activity.

E tr tr OFFSITE DISTURBED AfuEAdescriptions of proposed borrow sites, waste or surplus areas,

utility extensions and erosion and sediment controls to be implemented.

E tr D SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil group (IISG) classification, surface runoffpotential,
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as

applicable.

E tr D CRITICAL AREAS on the site which many have potentially serious erosion and sediment
control problems and special considerations required (ie. steep slopes, hydric soils, channels,

springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.)
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Yes No N/A
El tltr

E]DD

EDtr

rv. CALCUL/ITIONS:

Yes No N/A
EDD

OED

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific
erosion and sediment conhol plan as proposed for the land disturbing activity. Measures

should be consistent with those proposed on the site drawings. Address general use,

installation, limitations, sequencing and maintenance requirements for each control measure.

STABILIZTITION MEASURES required for the site, either temporary or pennanent, afld
during and following construction including temporary and permanent seeding and mulching
paving, stone, soil stabilization blankets and maffing, sodding, landscaping or special

stabilization techniques to be utilized at ttre site.

STORMWATER MANAGEMENT CONSIDEMTIONS for the site, either of temporary or
permanent nature, and strategies, sequences and measures required for control. May reference

the stormwater management plan for the site, if prepared, for permanent stormwater
management facilities and control of drainage once the site is stabilized.

CALCUIITTIONS AND COMPWATIONS associated with hydrology, hydraulics and design

of proposed temporary and permanent erosion and sediment control measures including:
sediment ftaps and basins, diversions, stormwater conveyance channels, culverts, slope drains,

outlet protections, etc. Computations are not required on tle construction plan and may be

attached in a supplemental erosion and sediment control plan design report ifpresented in a
clear and organized format.

TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with schematic or sketch cross-section showing applicable design and construction dat4
storage volumes (wet-dry), dimensions and elevations. Peak design runoffto be based on the

2- or 25-year design storm event based on maximum disturbed site c-onditions (existing,

interim or proposed conditions) in accordance with Minimum Standard 3 . i 4 of the VESCH.
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JAMES CITY COUNTY, WRGINIA
ENWRONMENTAL DIWSION

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

I. GENERAL:

Yes No N/A
tr tr D FAMILARITY with current versions of the James City County Guidelines for Design and

Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances.of the Code

of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook
(VESCID; and the Virginia Stormwater Management Handbook (VSMFD.

O D EI WAIVER OR EXCEPTION if necessary, requested in writing, for the plan approving
authority to waive or except the requirements of Chapter 23, Chesapeake Bay Preservation
ordinance in accordance with procedure established in Sections 23-14tlrotrgh23-17 of
the ordinance. Applies to this review case only.

O B E VARUNCE REQUEST if necessary, requested in writing for the plan approving authority
to waive or modiff any of the minimum standards and specifications of the VESCH
deemed inappropriate based on site conditions specific to this review case only. Variances
which are approved shall be properly documented in the plan and become part of the
approved erosion and sediment control plan for the site.

E tr D PROFESSIONAL SEALAND SIGNATURE required on final and complete approved
stormwater management plans, drawings, technical reports and specifications.

El D tr WORKSHEET FOR BMP POINT SYSTEMIo ensure the stormwater management plan for
the project attains at least 10 BMP points (New Development) or traditional pollutant load
reduction computations per the Chesapeake Bay Local Assistance Manual
(Redevelopment Only).

E tl D PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points
claimed in the BMP worksheet.

E]Dt]

I]8tr

EOtr

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed
with the County for the projecl

FEM4 FIRM PANElreference with designated special flood hazard areas or zone
designations associated with the site, as applicable.

DMINAGE AREA IvIAP at a maximum scale of 1u:200' scale showing drainage area

boundaries for pre- and postdevelopment conditions and associated time of concentration
flow paths. Labels to include drainage area size, runoffcoefficient or curve number and
time of concentration for each subarea shown on the map.
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Yes No N/A
tr n tr SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil

Survey of James City and York Counties and the City of Williamsburg, Virginia with
approximate locations of the project site, BMPs and applicable drainage basins.

El O tl STORMWATER MANAGEMENT NARMTIVE in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving water
or drainage facility; existing site and drainage basin conditions (topography, land use,

cover, slopes, etc.); proposed site development; proposed stormwater management and

drainage plan including County BMP type selected; summary of hydrolory and

hydraulics; maintenance program; and any special assumptions utilized for development of
the stormwater management and drainage design plan or computations.

E tr tr TEMPOMRY STORMWATER IrIANAGEMENT (rfappiicable) for control of stormwater
runoffencountered during construction activities in addition to measures provided in the

erosion and sediment contuol plan or stonnwater management/drainage plan for the site.

Adequate protection measures or sequencing provided.

E D tr MODIFICATION PUN clearly defined for temporary sediment control structures which
will be converted to permanent SW\4/BMP structures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information or details.

Normally related to primary confrol structures associated with dry detention or wet
retention ponds. Normally not pennitted for Group C or D categories such as bioretention,
infiltration and filtering system facilities.

El i D STORMWATER IIANAGEMENT and DMINAGE DESIGN REPORT n a bound 8-ll2x
1 I inch size format. Report shall generally include a title sheet, date, project
identification, owner and preparbr information, table of contents, narrative, summaries and

computations as required. Computations may include: backwater, closed conduiq
headwater, hydraulic, hydraulic grade line, hydrolory, inle! open channel, storm sewer,

water quality, extended detention or stream channel protection and muti-stage storm
routing calculations, as applicable, for the project. Computation data may include hand or
computer generated computations, maps or schematics. All information should be
presented in a clear, easy to follow format and should closely match construction plan
information.

E D tr PIILN VIEW atl inch : 50 ft. scale or less (1" : 40', 1" : 30', etc.)

E tr D North arrow and plan legend.
EI tr D Properlylines.
El D D Adjacent property information.
E D D Existing site features and existing impervious cover areas.

E D tr Impervious cover tabulations.
tr B J Existing drainage facilities (natural or manmade).
E J tl Existing environmentally sensitive areas (RPA, wetlands, floodplain,

steep slopes, critical soils; buffers, etc.).
EI D n Existing and proposed contours (1'or 2'contour interval) and spot

elevations as necessary to define high and low topography.
tr tr n Existing and proposed easement locations.
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Yes No N/A
E D tr Proposed site improvements and proposed impervious cover irqrs.
E tr ft Proposed stormwater 

"onu"y*"", 
drainage and managbment facilities

with appropriate labeled construction data and information.
tr O D Proposed landscaping and seeding plans (disturbed areas, pond

interior, etc.).
E O n Proposed slope stabilization areas (riprap, blankets, mattings, walls,

etc.).
E n . Delineation of permanent pools and the 1-, 2-,I0- and 100-year

Design Water Surface Elevations.
D D El Delineation of ponding, headwater, surcharge or backwater areas

" which may afFect adjacent existing or proposed buildings, gtructures or
upstream adjacent properties.

D D El Test boring locations with reference surface elevations (if known).
El O tl Risers, barrels, underdrains, overflows and outlet protections.
E D D Emergency spillway level section and outlet channel.
tr O tr Existing and proposed site utilities and protection measures.
E tr D Erosion and sediment control measures (for site or BMP).
EI D A Maintenance or access corridors to permanent stormwater

management BMP or drainage facilities.

tr. STORMWATERCONVEYANCE SYSTEIUS:
Yes No N/A
El D D PI}NNVIEWS

EI O tr Storm drain lengths, sizes, tSrpes, classes and slopes for all segments.
Label directly on plan or use structure/pipe schedule.

E D D Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.

E tl tr All structure numbers labeled.
El n D Adequate horizontal clearance from other site utilities or structures.

D E D PROFILES generally are not required but are encouraged to expedite review. If not
provided, ensure all pipe segments have adequate minimum cover, do not exceed
maximum depths of cover for the type/class of pipe specified and do not conflict
with other site utilities or excavation areas.

E D D DETAILS

E D tl Typicalstormdrainbeddingdetailsorreferencenote.
E J tr Standard details or reference note for all proposed access structure

types (inlets, manholes, junctions, etc.).
El O O Inlet shaping detail or applicable reference note.
E D A Step detail or applicable reference note (if depth 4 ft. or more).
E tr O Tlpical open charurel details with designation, location, shape, t1pe,

bottom width, top width, lining, slope, length, side slope, and
installation depth required for consfuction. Channel design data as

' necessary may also be includec.
E n D Ouflet protections at all pipe outfalls.
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YesNo N/A
E O O STOKMWATERCONVEYANCESYSTEMCOMPWATIONS

D fl tr Storm Sewer Design computations based on l0-year design event.

O D E Hydraulic Grade Line computations based on 10-year design event.

D D El Inlet computations based on current VDOT procedure for spread,
ponding depth and grate size required.

D B E Culvert Headwater computations. Design based on l0-ypar design
storm event and che0k only for 100-year storm event.

E n tr Open Channel computationsbased on2-yeardesigneventforvelocity
and l0-year design event for capaclty.

E tr D Standard outlet protection or special energy dissipators.
tr B E Pipe thickness design computations, as required, for selected pipe type

(live load, minimum cover, maximum height of cover, etc.).

D D EI Adequate channel computations for receiving channels (based on field
measured channel section data).

M. STORMWATERMANAGEMENT / BMP FACILITIES:

Yes No N/A
E D tr IIYDROLOGf - An SCS based methodolory is required forthe design of

stormwater managementlBMP facilities with watersheds exceeding 20 acres. Under
20 acres, other generally accepted methodologies such as the modified rational,
critical storrr are allowable. Refer to Chapter 5 of the VESCH or Chapter 5 of the
VSMH.

E n D RunoffCurve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.

El tr tr Time of concentration: predeveloped and ultimate development
indicating overland, shallow concentrated, and channel flow
components (200 ft. maximum length for overland flow).

E f| D Hydrograph generation (tabular or graphical): pre- and
postdevelopment conditions for the l-,2-, I0-, and 100-year design
storm events.

E D D FACILITY CONFIGUMTION ANd MINIMUM SEPARATIONS

E J E Screening and layout consistentwith Section 24-98(d) of the Chapter
24 Zonngordinance (landscaping, screening, visibility, etc.).

E O D Basic considerations for safety and unauthorized enty.
EI tr D Proper length to width ratio (Tlpically 2H:lV).
3 J E Facilities with deep pools (4 feet or more in depth) provided with two

benches. Fifteen (15) ft. safety bench outward from normal pool at

maximum 6 percent slope and aquatic bench inward from normal
shoreline below normal pool. Narrower widths may be considered on
a case-by-case basis.

D tr E Pond buffer minimum 25 feet outward from maximum design WSEL.
Additional setbacks may be required to permanent structures.

El 3 n No hees, shrubs orwoodyplantswithin 15 feetofembankrnenttoe or
25 feetfrom principal spillway structure.
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Yes No N/A
Et tro Infilnation and filtering system facilities generally located at least 100

feet horizontally from any water supply well; 100 feet from any
downslope building; and25 feet from any upslope buildings, unless

site specific investigation allows for reduced separation.

Yes No N/A
E] D tr IIYDMULICCOMPWATIONS

DN

EtrrJ

EDD

D Elevation- or Stage- Storage curve and/or tabular data.
D Weir / Orifice Contol - Extended Detention.
D Weir / Orifice Control - riser l-year contol for channel protection.
tr Weir / Orifice Control - riser 2-year control for quantity (if required).
D Weir / Orifice Control - riser l0-year control for quantity (if required).
n krlet / Outlet (barrel) control - (All Storms).
D Check for ba:rel control prior to riser orifice flow to prevent slug flow-

water hammer conditions.
D Emergency spillway capacrty and depth of flow.
tr Elevation - Discharge (Outlet Rating) curve and./or table. Provide all

supporting calculations and/or design assumptions.
E Adequate channel computations for receiving channel. May be waived if

facility is designed based on current Sheam Channel Protection criteria.

E]Dtrtr'
EItr
trD
ED
Etu
Etr
ED
EO

POND or RESERVOIR ROWING

EI tr D Storage-Indication Routing of postdeveloped inflowhydrogaphs forthe
I-,2-,I0-, and 100-year design storms. Preference is for structure to
discharge up to the l0-year storm through the principal spillway and pass

the 100-year storm with a minimum 1 foot of freeboard through a
combination principal and emergency spillways. If no emergency
spillway is provided, riser must be large enough to pass the design high
water flow and hash without overtopping the facility, have 3 square feet
or more of cross-sectional are4 contain a hood type inlet and have a

minimum freeboard of 2 feet. Token spillways with minimum 8 ft. width
are also recommended at or above the design 100-year storm elevation.

D O EI Downstream hydrographs at established study points, if conditions
wa:rant (ie. facility discharge combined with uncontrolled blpass).

MISC ELLANEOUS C OMP WATIONS

E D tl Water quallty volume for permanent pool based on selected BMP
treatnent volume (WQv).

El D D Water quality volume for extended detention based on selected BMP
treatnent volume (WQv) with drawdown computations.

tr 3 n Drawdown computations for the l-year, 24 hour detention for stream
channel protection criteria.

D Pond drain computations (within 24 hours).
D Anti-seep collar design (concrete prefened) or match material type.
E Filter diaphragm design (or alternative method of controlling seepage).

ED
El tr
Dtr
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Yes No N/A
EDtr
D OE

Riser / base structure flotation ana$ses. FS : 1.25 minimum.
Downstream danger reach study and/or emergency action plan (if
conditions wanant).

D D E Upstream baclavater analyses onto offsite adjacent property
(if conditions warrant)-

O D EI 100 year floodplain impacts (if conditions warrant).

GE O TEC TINICAL RE QWRE MENTS

n 3 D Geoteclinical Report with recommendations specific to BMP facility type
selected. Report prepared by a registered professional engineer.

Requires submission, review and approval prior to issuance of Land
Disturbance Permit.

tr J D kritial Feasibility Testing requirements satisfied as per Appendix E ofthe
James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and

Filtering System BMP types only).
D D tr Concept Design Testing requirements satisfied as per Appendix E ofthe

James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infilnation, Bioretention and

Filtering System BMP types only).
tr tr D Minimum Boring locations: borrow are4 pool are4 principal control

structure, top of facility near one abufinent and emergency'spillway if
provided.

D J O Boring logs with Unified Soil Classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal watertable indicated.

n tr D Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation ofrecord
drawings and construction certifications as requiredfor project facilities
may not necessarily be performed by the plan prepdrer. These

components may be performed by others.

P RINC IP AL S P LLWAY P RO F ILE AND A S S OC ATE D D ETAILS

E D D EXISTING GRO(IND AND PROPOSED GMDE

EI D D Embankment or excavation side slopes labeled (3H:1V
maximum).

E D D Minimum top width labeled (per VESCH or VSMH
requirements).

E tr D Removalofunsuitablematerialunderproposedfacility(per
Geotechnical Report requirements).

Yes No NiA
DEtl

EDtr
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Yes No N/A
N D E CORETRENCH

D B El Material (per plan or Geotechnical Report).
D D tr Bottom width (4' minimum or greater as dictated by

Geotechnical Report recommendations).
D D EI Side slopes (1:l maximum steepness)
D B EI Depth (4'minimum or greater as dictated by Geotechnical

Report).

E D D PRINCIPAL CONTROL STRUCTURE. R/SER OR SIMILAR
STRUCTURE QETAILS REQUIRED FORALL NEMS)

El D f Durable, watertight resistantmaterial (concrete prefened).
E D B Riser diameter is at least 1.25 times larger than barrel

diameter.
EI J . All pertinent dimensions and elevations shown.
E D tr Control orifice or weir dimensions and elevations shown.
E tr B Trash rack - removable - for each release.
E O O Anti-vortex device, baffle or plate.
E D D Riser base structure with dimensions and embedment

specifications (concrete prefened).
O tr E Interior access (steps, ladders, etc.) for maintenance for

structures over 4 feet in height. Excessively high risers
may need some form of e*erior access on top portion.

E D 0 Low flow orifice with trash rack device.

EI D D PRINCIPAL CONTROL STRUCTURE OWLET BARREL

tr D J Material (ASTM C-361 reinforced concrete pipe) with
watertight joins. Prior approval required for all other pipe
material (other RCP types, CMP, CPP, PVC, etc.).

El O D Support and bedding requirements for barrel - concrete
cradles, etc. or as recommended by the Geotechnical
Report.

E J D Pipe.inverts, length, size, class and slope shown.
E tr D Flared end section or endwall provided on barrel outlet.

E D D SEEPAGE CONTROL - Phreatic line shown (4:1 slope measured from
intersection of embankment and principal spillway design high water).

tr O D ANTI-SEEPCOLIILRS

E tl D Anti-seepcollar,concretepreferred.
E tr D Size - 15 percent increase in length of saturation using

E D tr dT:i"-tm ffffir'if;' barrer (rocated atteast2reet from
a pipe joint).

D D E FILTERDAPHMGiIS-DesigbasedonlatestNRCSdesignmethods
and certified by a professional engineer
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Yes No N/A
tr II O ELEVATION AND DIMENSIONAL DESIGN DATA

E D D Top of facility - construction height and settled height (10
percent settlement).

E D J Crestofprincipalcontrolstructurespillwayatleastone(1)
foot below crest of emergency spillway, if provided.

EI O 3 Minimum freeboard of one (1) foot above the 100-year
design high water elevation for facilities with an emergency
spillway.

EI D D Minimum freeboard of two (2) feet above the 100-year
design high water elevation for facilities without an
emergency spillway or in accordance with the SCS National
Engineering Handbook (prior approval required).

E D D Basin Sediment Clean-Out elevation (permanent mode).
Typically 10 to 25 percent of water quality volume.

E] tr I] CROSS SECTION THROUGH FACILITY

Existing Ground.
Proposed grade.

Top of facility - constructed and settled.
Location of emergency spillway with side slopes labeled
(emergency spillway in cut).
Bottom of core trench (4'minimum).
Location of each soil boring.
Banel location.
Existing and proposed utility location/protection.

D E O EMERGENCY SPLLWAY PROFILE

Existing ground.
krlet level (control) and outlet sections per SCS.
Spillway and crest elevations.

EI D D PRETREATMENT DEWCES of adequate depth and properly designed
using required pretreafunent volumes for the selected County BMP
facilitytype. Including but not limited to: sediment forebays, sediment
basins, sumps, grass channels, gravel diaphragms, plunge pools, chamber
separators, manufactured systems or other acceptable methods.

E] DD
EOD
EtrD
EOD
tr DEl
D Etr
EDrJ
E]Dtr

DDE]Bntr
DtrEI
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Yes No N/A
E 3 O CONSTRUCTIONSPECIFICATIONSandNOTES

E D tr Anticipated sequence of construction for BMP (consistent
with erosion and sediment control plan).

EI A D Provisions to control base stream or storm flow conditions
encountered during construction.

E D D Site and subgrade preparation requirements.
E D tr Embankment fill and backfill material soil and placement

(lift) thickness requirements.
E D D Compaction and soil moisture content requirements.
E D tr Geosynthetics for drainage, filtration, moisture barrier,

separation, and reinforcement purposes.

tr tr tr Clay or synthetic (PVC or IIDPE) pond liners.
B D tr Storm drain, underdrain and pipe conduit requirements.
EI D D Minimumdepthofpipecoverfortemporary(construction)

and fural cover conditions.
E D D Pennanent shutoffvalve and pond drain.
E tr tr Concrete requirements for structural components.
E tr D Riprap and slope protection.
El tr J Access or maintenance road surface, base, subbase.

El B D Temporary and permanent stabilization measures.

D tr EI Temporary or permanent safety fencing.
E tr tr BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
E D D Dust and traffic control (if wananted).
El 0 D Construction monitoring and certification byprofessional.
tr D tl Other:
tr B D Other:

E O tr MAINTENANCEPROVISIONS

EI D tl Entity responsible for maintenance identified.
El tr tl Maintenance Plan which outlines the long-term schedule

for inspection/maintenance of the facility and forebays.
E tr D Maintenance access from public right-of-way or publicly

Et D ; ffi#Xil::easementprovidedencompassinghighwater- pool and buffer, principal and emergency spillways, outlet
structures, forebays, embankment area and possible
sediment-removal stockpile areas.

E J D Minimum 6 foot wide public safety shelf (landing) or
altemative fencing.
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IV. OWLET PROTECTIONS:
Yes No N/A
tr n O Sized for maximum design release (generally lO-year storm).
EI D d Flared end section or endwall.
E tl O Dimensions.' El tl O Rock or riprap size, quantity and placement thickness.
E O D Slope at 0 percent (Level Grade).-
El tr 3 Geotextiles(nonwoven).
D D E Special energy dissipators are required for design discharge velocities that

exceed eighteen (18) feet per second; or if use of standard outlet
protection would result in velocities exceeding pennissible channel
velocities; or if space restricts or limis their use.

V. ADDITIONAL COMMENTS OR INFORITUTION SPECIFIC TO THE PI-tlN:

Plan Preparer:

Date:

S WMProg/BMP/Checklist/Chklist
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TRANSMITTAL

DATE: April23,2009

TO: JCSA

CEnyirolulstgl_J

FROM: Sarah Propst, Planner

SUBJECT: SP-0008-200g,StonehouseAmenityH

ITEMS ATTACHED:
o Site Plan with new pages Cl.0, 3.0, 4.0,4.1,5.0, and 6.0
o Revised Minor Water Quality Impact Assessment (Environmental)
o Revised Design Worksheet - Stilling Basin #1 (Environmental)

ACTION: Please review and return comments by May 712009.

Please upload any comments issued for this application to CaseTrak.

APR 2't 20(j,]
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Stormwater Manaqement PIan - Stonehouqe Amenitv, H

A ConceplualTract Stormwater Management Plan was previously submitted to satisfy Proffer
10.2 of the approved rezoning for the Stonehouse PUD (designated on the January 2008
Stonehouse Master Plan). This report provides updates and design criteria based on the
construction drawings prepared for the proposed subdivision

Background information relating to the development of a site-wide stormwater management
concept plan has been previously provided to James City County (JCC) as part of the January
2008 Rezoning and Master Plan Application for Stonehouse. Sections 6 and 7 include the
Analysis of Environmental lmpacts - Environmental lnventory, and the Stonehouse PUD
Analysis of Stormwater Management, respectively.

Stormwater Narrative

Plans for proposed structural Best Management Practices (BMPs) are included with the
subdivision submittal. A wetland/ stream delineation, topographic survey, and geotechnical
investigation have been incorporated as part of the construction drawings. Pre-submittal
meetings with the JCC Environmental Division and site visits have created.a cooperative design
and review process. The "Erosion and Sediment Control Plan" and "Stormwater Management
Design Plan" checklists are included with the submittal.

ln evaluating stormwater management solutions for the site, unique characteristics were
considered such as avoidance of Chesapeake Bay Preservation Area (CBPA) Resource
Protection Areas (RPA), non-RPA wetlands, and other environmentally sensitive areas that
permitting and cost alone might render impractical and improbable. Preliminary observations
and mapping identify the following to be considered in stormwater management planning:

. Project Description: Amenity H is proposed to be a community center that will include
construction of a 4,700 square foot community building, 4,500 square foot swimming
pool, 20'x 20'wading pool, 30,000 square foot open lawn area, and outdoor seating
area. Two access points will be provided off Six Mt. Zion Road for the main parking lot
for the community building and swimming pool and a supplemental parking lot for the
play areas. Better site design will help enhance natural views, while preserving the
natural integrity of this site, as well as surrounding sites. Approx. 5.4 acres of land
disturbance activity is proposed for this development.

. Existing Site Conditions: Amenity H is a 10.57 acre, densely vegetated, undeveloped
tract with tree cover dominating the entire site. Approx.3.28 acres of RPA are located
along the western portion of the site. Within the center of the RPA are stream and
wetland features, which naturally disperse water flow off-site to the north. No
floodplains exist on-site.

. Adjacent and Off-Site Areas: Amenity H is located at the northwest quadrant of the
Fieldstone Parkway and Six Mt. Zion Road intersection. To the west is an undisturbed
natural open space area of Trad 12, which is a proposed single family community. To
the north is the remaining undeveloped portion of Tract 3 which is future planned
residential development. To the east across Six Mt. Zion Road is an undeveloped pdrcel
which is a future tennis and softball complex, To the south across Fieldstone Parkway is
Tract 10B, which is a future planned commercial development.

Stormwater Mahagement and Drainage Design Report
Stonehouse - Amenity H

SubmittalDate: 4/9/09
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o Soils Description: The James City County soils survey indicates that Craven Fine Sandy
Loam with2o/o to 10% slopes are the primary soils within the development areas. These
soils are moderately well drained and are classified as hydrologic soil group "C" with
moderate shrink/swell potential, high erodibility potential, slow permeability, and
seasonal high water table of 30 inches. Emporia Complex soils with 25o/o to 50% slopes
are the other primary soils that exist on site within the RPA. These soils are well drained
and are classified as hydrologic soil group "C" with moderate shrinUswell potential, high
erodibility potential, slow permeability, and depth to seasonal high water table of 45
inches. Other small areas of the site include the Craven-Uchee Complex on the east
side of Six Mt. Zion Road and Johnston Complex with the RPA.

r CriticalAreas: Amenity H includes area of potentially erosive soils. Special
consideration has been given to provide enhanced outlet protection measures including
extending BMP outfalls to the wetlands and stilling basins with rip rap at the outlets
beyond the required limits of the dissipater pads. Some steep slopes impacts are
proposed associated with BMP construction and some impacts to the RPA buffer are
proposed associated with BMP outlets. Refer to the "Environmental Inventory Map" for
additional information.

Compliance with 1O-Point Svstem

The storrnwater management plan utilizes several BMPs as follows:

o BMP#1 : Proposed bioretention area (1O-pt) for treatment of approx. 1.99 acres from the
parking lot and driveway and conveyance to the Stilling Basin #1 and wetlands;

. BMF#2 - Proposed infiltration basin (10-pt) for treatment of approx. 0.43 acres from the
playground, sidewalk, and upland areas to convey in series to a wet swale (50% credit).

. BMP#3 - Proposed wet swales (4-pt) for treatment of approx. 2.70 acres from the open
play, building, and pool deck areas and conveyance to Stilling Basin #2 and wetlands.

Please note, a future bioretention area (BMP#4) will be constructed with future improvements to
Six Mt. Zion Road for treatment of approx. 0.86 acres from the future supplemental parking lot.
The wet swales have been designed to convey the future outfall from BMP#4 in series (50%
credit). In the interim, the area will remain undisturbed and be considered an area that treats
stormwater runoff from the site for the purpose of complying with the County's requirements.

Other contributing elements of the 10-point system include the following:

o Resource Protection Area (RPA) - Approx. 3.28 acres of wetlands, streams, and buffers
exist at the east end of the site.

. Undisturbed Natural Open Space - Conservation easements are proposed for approx.
0.43-acres of the site adjacent to the RPA buffer.

. Tree Save Area - Approx. 1.00 acres of the site along Six Mt. Zion Road is proposed to
remain natural, where practicable

Refer to the "Worksheet for BMP Point System" and "Stormwater Management / BMP Facility
Calculations' in the Appendices for more information.

Stormwdter Management and Drainage Design Report
Stonehouse - Amenity H

SubmittalDate: 4/9/09
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Storm Drainaqe Svstem

The proposed storm drainage system includes catch basins, yard inlets, and reinforced concrete
piping designed to carry the 10-year storm in accordance with applicable JCC guidelines. The
design of the closed storm drain systems associated with the collection of runoff from roadways
and other impervious surfaces has been minimized, where applicable, in accordance with Better
Site Design guidelines. Refer to the plans and "Storm Drainage System Calculations" in the
Appendices for more detailed information.

Erosion & Sediment Control

Two (2) temporary sediment traps are proposed for initial Phase 1 activities to provide erosion
and sediment control. Othei proposed devices include temporary diversions and slope drains,
inlet protection, silt fencing, stormwater conveyance channels, and rip rap basins. All measures
have been designed in accordance with the VADCR Erosion and Sediment Control Manual in
order to convey and treat sediment laden runoff during the construction. Construction
sequences to identify the appropriate process for conversion of devices and a maintenance plan
to outline inspection frequency and maintenance requirements have been prepared.

An additional sediment trap (to be converted to BMP#1 after final stabilizaiton) is proposed for
Phase 2 activities. In addition, improvements to the receiving channels at the outfalls of
proposed BMPs #1 and 3 with stilling basins are proposed to provide enhance outlet protection.
Refer to the plans for design specifications of erosion and sediment control devices including
sediment basins, swales, and rip rap basins.

Stormwater Management and Drainage Design Report
Stonehouse - Amenity H

Submittal Date: 4/9/09
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Siqnificant Desi0n Considerations Checklist

Based on review of previous submittals, discussions with JCC Environmental Division, meetings
with Stonehouse HOA, and review of applicable guidelines, the following design considerations
and lessons learned will be applied to stormwater management:

1. The 1-year, 24-hour channel protection volume will be detained entirely within the
upstream stormwater devices and released over 24 hours. As a result, all sections of
the downstream channels will be protected from erosion. James City County requires
24-hour aftenuation of the volume of runoff generated from the l-year storm. Using the
Kerplunk method, basins will be designed to contain the resulting volume then will be
dewatered. lf it takes 24 hours, buf /ess than 48, design will be acceptable.

Gompliance with this consideration is reflected in the BMP design.

2. Stormwater outfalls as they relate to channel adequacy or the existence of a channel will
be addressed. In orderto reduce the risk of scour and ensuing head cuts outfalls.will be
field verified using field run suruey below outfalls to confirm the existence of a natural
channel meeting the definitions contained in the Virginia Erosion and Sediment Control
Handbook and the Virginia Stormwater Management Handbook.

Gompliance with this consideration is reflected in BMP design.

3. The issue of nutrient loading, with specific interest given to phosphorous and nitrogen, is
accounted for in the 1}-point requirement computation. Removal rates, efficiencies, and
target pollutants were accounted forwhen considering the type of basins to include in
the James City County Guidelines for Design and Construction of Stormwater
Management BMPs. A nutrient management program wlll be implemented as required.

Compliance with this consideration will be included through compliance with
Stonehouse Proffer 10.9 and development of a Nutrient Management Program.

4. ln accordance with A,ppendix F of the James City County Guidelines for Design and
Construction of Stormwater Management BMPs, the proposed marina will be considered
a stormwater hotspot. Certain types of BMPs will not be allowed at this location. During
review of specific sffe p/ans. additional areas of interest will be identified forthe County
to verify the existence of any hofspofs for which special stormwater management needs
apply.

This site is not related to the proposed marina. The Gounty has not identified any
portion of this site as an area of interest for hotspot consideration.

5. Within the 1T-point requirement, point values are smallfor open space and areas used
for stormwater management points must be dedicated, by easement, to James City
County and be in a natural undisturbed state. There cannot be any overlying easemenfs
(drainage, utility, access, efc.).

Gompliance with this consideration is reflected in the BMP design.

Stormwater Management and Drainage Design Report
Stonehouse - Amenity H

SubmittalDate: 4/9/09
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6. lnfiltration sysfems will be utilized in areas where soil conditions allow for proper design
and the discharge passes through some soft of a treatment device for quality purposes.

CONTECH-type systems in combination with a filter device or natural'sand filter are
preferred. The main rssues here are that the so/s rn certain places in the Sfonehouse
area are vertical and highly erosive. These sysfems will be proposed away from the
steeper slopes (fo prevent sloughing) in combination with geotechnical advice. Areas of
Hydrologic Soil Group A&B will be targeted throughout the site and evaluated to
determine if infiltration is appropriate. Use of infiltration will be contingent upon approval
by the James City County Environmental Division.

Use of a bioretention area and an infiltration tiench to promote infiltration is proposed
in areas where available soils mapping indicate HSG type B soils may be present.
Please note, field geotechnical investigations have confirmed infiltration rates of
greater than 0.52 in/hr.

7. Depressed vegetated open space within trafficislands and medians and the use of more
"coving" in place of culde sacs will be used to promote the application of a Filterra-type
sysfem to provide quality treatment for small (less than 0.5 acre) areas within
neighborhoods. This form of bioretention provides good water quality performance and
is considered easier to maintain than similar sysfems designed and constructed in the
field. There is no benefit in terms of aftenuation, and additional BMPs will be necessary
to achieve stormwater management goals. Thiswill be applied within disconnected
section of roadway at the inteior extents of residential development. Traditional cul-de-
sac design will be used in areas where limitations of space or other design constraints
do not allow coving.

The bioretention area (BMP#I) is proposed adjacent to the parking lot to provide
enhanced water quality performance and has been designed to provide adequate
detention for larger storm events. In addition, the infiltration trench (BMP#2) is
proposed under the playground area with an overflow to the wet swales (BMP#3).
Use of Filterra-type systems was cost prohibitive for this development.

8. Portions of the site are within the detailed and approximate flood hazard areas identified
on the Flood lnsurance Rate Map r'ssued by the Federal Emergency Management
Agency (FEMA). Where required by the Coun$ floodplain overlay district in the zoning
ordinance and by FEMA as paft of the National Flood lnsurance Program Regulations,
flood studies will be developed to evaluate impacts on base flood elevations and
delineations. This will include the appropiate actions from a processrng perspective in
the event a conditional lefter of map revision or letter of map revision is required to
reflect impacts. Specifically, detailed hydraulic analyses of stream crossrngs will be
provided to document sizing procedures.

This site is shown on FIRM number 51095C0045G, dated Septembe r 28,2007. The
nearest downstream regulatory Special Flood Hazard Area is the Zone A along Bird
Swamp. lt is expected there will be no contributing impacts to water quantity on that
Zone A.

9. The non-binding iltustrative ptan identifies amenities. These amenities provide for low
impact recreational and histoical uses. For amenities located within wetlands, RPA
and/or RPA buffer areas, development beyond the establishment of walking trails and
posting of informational srgns will be limited. For water amenities, there is the potential

Stormwater Management and Drainage Design Report
Stonehouse - Amenity H
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for canoe style boat launches. If proposed, appropriate permifting procedures will be
followed. For sections of recreationalfrails passrng through wetlands, elevated
boardwalk secfions will be used to minimize impacts. At this time, the exact use of each
identified amenity has not been established. Preliminary uses are listed in the table on
the illustrative plan.

This site may consider low impact walking trails within RPA buffer areas and an
elevated boardwark crossing of the wetland/stream for connectivity to the existing
Stonehouse Glen development with posted informational signs. Gompliance with
this consideration to post informational signs and limit development will be
considered in the final design.

10. Crossings as proposed between Tracts 1 and 4 and 7 and 8 may be very difficult from a
permitting perspective. /f ts understood that permifting of wetland and RPA road
crossrngs will not be easy and that design and cost considerations should take into
aecount stingent requirements for minimizing and mitigating impacts to wetlands and
RPAs.

After review of this design consideration, the plan reflects avoidance of significant
stream and RPA crossings with the exception of a possible elevated boardwalk
crossing for a low impact walking trail.

11. At this time there is no information about existing farm ponds within the devetopment
area. Consideration will be given to using these if appropriate but based on the'
histarical uses of the land it is not expected any farm ponds will be sited in locations of
stormw ater m an ag e m e nt i ntere st.

There are no farm ponds on this site.

12. Structural BMP point credit assocrafed with Richardson Mill Pond (County BMP lD Code:
WC059) from contributing areas assocrafed with this land plan will not be allowed
beyond the natural topographical divide af Sri Mount Zon Road (State Route 600). One
of the project goals is to provide both water quantity and quality treatment within the
development areas draining to Richardson Mill Pond in order to avoid utilizing the pond
as a BMP.

The plan proposes to meet all requirements for quality and quantity control on site
and not to utilize Richardson Mill Pond for water quality.

73. Sfeep stope areas have been identified based on County GIS data and protection and
avoidance of steep s/opeg consistent with Section 23-5 of the County's Chesapeake
Bay Preservation ordinance, will be a priority within the project area. This information
will be field verified throughout the project as field suveys advance through tract by
tract. Additionally, the infonnation will be used to establish lot layout to avoid
environmentally sensifiye areas and take the responsibility of avoidance from individual
b u i I d e rs/co ntracto rs.

Some steep slopes will be impacted associated with construction of the BMPs.
Further, the application of Proffer 10.5 providing an addition 25' building setback from
the RPA buffer, along with our general approach of using an extended RPA buffer to
support required open space, contribute to this mitigation

Stormwater Management and Drainage Design Report
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14. Uncontrolled drainage not conveyed to a stormwater managemenUBMP facilrty will be
subject to the provisions of Minimum Standard #19 of the Virginia Erosion and Sediment
Control regulations. Such discharges will outfall into an adequate, well-deflned bed and
natural bank receiving natural or man-made'sysfems. lf systems are not adequate other
measures will be required. These might include flow reduction, channel improvements,
detention, and/or a combination as necessary. Lot to lot drainage will be handled in
design of grading plans and the responsibility of designing and constructing these
drainage sysfems will not placed on builders. This includes the design of any
conveyance outfalls.

Conveyance of drainage for the proposed play areas shall be mimic existing sheet
flow conditions. Lot-to.lot drainage is not applicable for the site.

15. For the use of regional ponds as BMPs, it is understood that permitting with the state
agencies and obtaining approvalfrom the local board is a very timely process and there
are no guarantees. /f ,s not likely that the stormwater management plan will include the
identification of a regional BMP within the proposed development area.

No regional BMPs are proposed for this development.

16. Reduction in disturbance of Hydrologic Soil Group (HSG) A&B soi/s areas and/or
utilization of HSG A&B soilareas for infiltration purposes will be examined closely during
masfersformwater management plan, concept plan and plan of development submiftals.
Special Stormwater Criteria (SSC) in James City County will be used as a reference in
prepaing plans that address impacts fo HSG A&B sor/s. Specifically, Table SSC-2 will
be used to evaluate practices that result in unit measures to offset impacts. Areas of
HSG A&B soils have been identified based on G/S data. These areas will be further
investigated and delineated as development moves forward. There are no watershed
management plans approved by James City County for the Ware Creek (Richardson Mitl
Pond), Ware Creek, or York River (direct) watersheds. Therefore, the Stonehouse sffe
does not meet the requiremenfs of SSC Type 1. The December 14, 2004 SSC
documentwill be used as a reference in preparing plans that address impacts fo HSG
A&8 soi/s. Specifically, at the site and subdivision plan stage development activities and
proposed impacts fo RPAs will be identified and a determination will be approved by
James City County in terms of the application of SSC through the variance process
(Type 2).

Gompliance with this consideration has been included through compliance with
Stonehouse Proffer 10.1.

Stormwater Management and Drainage Design Report
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Additionally, through the Rezoning of this property, a series of Proffers was developed that

I relate to environmental considerations as follows:
I

10.1: Special Stormwater Criteia Compliance:

I Compliance with this proffer is explained in detail later in this plan.

I 10.2: ConceptualTract Master Stormwater Management Plans:

f 
Gompliance with this proffer has been previously satisfied.

I 10.3: Stormwater Management tnventorySysfem:I
An initial version of the Stormwater Management tnventory System has been

I submitted to the County for compliance with this proffer.
I

1 0.4: Easement Granting:

I Areas for easement dedication have been identified on the plans.

I 10.5: RPA Building Setback:

I)
RBP Building Setbacks have been identified on the plans.

I 10.6: LID Education Center.

Compliance with this proffer is not related to development of this site.
Ir 10.7: cistern:

I Gompliance with this proffer is not related to devetopment of this site.
I

. 10.8: Natural Resource Policy:

f A Natural Resource Inventory has been submitted to the County for review and
approval prior to land disturbance for compliance with this proffer.

I 10.9: Nutrient Management Plan:

I A Nutrient Management Plan shall be submitted to the County for review and approval

t $1fi.rffi$"r:?ff: 
of buildins permits for more than 25o/o of the units for compliance

I 10.10: LEED Certification for Amenity Center.
I

Compliance with this proffer is not retated to development of this site.

I 10.11: Water Quality Monitoring:

I Gomptiance with this proffer has been achieved through a one-time monetary
I contribution from the Developer to the County.

1| Stormwater Management and Drainage Design Report Submittal Date: 4/9/09
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Proffer. The County acknowledges and agrees to SSC Units for the followingl
Do n tf L4e'At 'f€f1f :$lgrmwated/lqnagenent l4vqnlory System)identified as Proffer 1d.3 qualifies for l SSC

Special Stormwater Criteri a Com pl i ance Checklist

Stonehouse Proffer 10.1 states that the Property shall be subject to the County's Special
Stormwater Criteria (SSC) as a SSC Type 1 as if the Ware Creek Watershed was subject to a
management plan adopted by the Board of Supervisors so long as the SSC continue to be
applicable to the Powhatan and Yarmouth Creek Watersheds or are generally applicable in the
County. lf the County repeals its SSC program, the Owner shall no longer be bound by this

per Tract under

,4 Additional 25 foot building setback from RPA identified as Proffer 10.5 qualifies for 1

SSC Unit per Tract under SSCP#23

3. Provision of as-built drawings for. the entire storm drainage system, included in Proffer
10.1, qualifies'for lz SSC Unit per Tract under SSCP#39

The following process, based on the SSC document dated December 14,2004, is applied to
confirm compliance with SSC through the conceptual site planning and stormwater
management for development plans:

1. Step 1 is to identify the status of any existing Watershed Management Plan WMP)
including the proposed development area. Stonehouse is within the Ware Creek
Watershed. Although there is not an approved WMP for this watershed the site is
treated as SSC Type 1 as defined by Proffer 10.1 .

2. Step 2 is to identify Variance Determination. This does not apply.

3. Step 3 is to compile an inventory of soils. Mapping has been prepared and submitted to
James City County as part of the Environmental Inventory in support of the Rezoning
Application. Additionally, soils information has been provided by James City County.

4. Step 4 is to determine extent of HSG A and B soils within the limits of disturbance.
Although the SSC document only states that HSG A and B soils are of concern, it is
understood that the County prefers HSG 11C soils to be considered highly erodable.
Mapping in support of this Plan provides a qualifier in advance of geotechnical
investigation concerning the appropriateness of proposing infiltration in concept. Limits
of disturbance and impacts to existing HSG A and B (and 11C) soils will be clearly
defined in advance of site plan submittal. Based on a review of the mapping there is a
substantial amount of these soils within the site.

5. Step 5 is to evaluate option to save all HSG A and B (and 1 1C) soils. This will not apply
to this site.

6. Step 6 is to apply SSC Measures.

Stormwater Management and Drainage Design Report
Stonehouse - Amenity H
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Following this procedure, Table SSC-1 is used to determine required number of unit measures.

t Proposed Disturbed Area = 6.23 acres

I 
Measures = 3 unit measures from SSCP Menu (Class 3 for 1-10 acres)

r Table SSC-2 is used to determine action plan to comply.

I 
Proffered Measures:

SSCP#22 = 1 unit

SSCP#23 = 1 unit

SSCP#39 = % unit

TOTAL = ZYzunits

Remaining Require Measures = Tz unit

Proposed Measures:

SSCP#2O: Enhanced Outlet Protection = 1 unit

Rip rap stilling basin will be provided at the outfall of BMPs #1 and #3 to
mitigate against conditions witnessed at other existing BMPs in the County
related to location and design of outfalls.

SSCP#25: Enhanced Slope Stabilization = 1 unit

EC-2 matting will be applied to 3:1 slopes. EC-3 non-degradable matting will
be applied to 2:1 slopes associated with the proposed BMPs.

SSCP#28: Enhanced Channel Stabilization = 1 unit

EC-3 non-degradable matting applied to proposed drainage channels.

I
I
I
I
I
I
I
I
I
I
I
I
I
I Stormwater Management and Drainage Design Report Submittal Date: 4/9/09
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BMP Operation and Maintenance PIan

Proper maintenance of stormwater management BMP facilities is encouraged to prevent the
introduction of debris and sediment into the facility, spillway(s), and downstream waterways.
Following installation of the facility and establishment of vegetation in disturbed areas,
inspection for sediment buildups will be performed at least quarterly. lt is anticipated that under
normal conditions, sediment removalfrom the facility will be required once every 10 years. lf
other construction or related activities are performed on upslope parcels, adequate protection
should be provided and inspections performed at least once weekly of these newly disturbed
areas as well as inspections for accumulated sediments at the BMP facility.

A designated representative of the owner will inspect the BMP structure after each significant
rain event or the following working day if a weekend or holiday occurs. A significant rainfall
event for this structure is defined as one (1) inch or more of gauged rainfall within a24-hour
period. Once per year, a representative of the County may jointly inspect the structure.
Appropriate action, performed at the cost of the owner, will be taken to ensure appropriate
maintenance keys to locked access points shall be made available to James City County
personnel upon request.

Inspection and maintenance of the facility will consist of the following additional measures:

1. The inspection for sediment buildup will be performed by visual inspection and a
physical determination of sediment depth within the storage area. Sediment removal
is required using a rubber-wheeled backhoe. At the same time, or at least once per
year, the riser bottom and outlet pipe shall be cleaned of accumulated sediments.
Dispose of sediments removed from the facility at an acceptable disposal area.

Sediment shall not be allowed to accumulate in depths greater than 1-foot. No
sediment shall be allowed to accumulate to prevent the proper function of any pipe or
culvert.

2. Perform maintenance mowing of grassed areas atleast twice each year. Grasses
such as tall fescue should be mowed in early summer after emergence of the heads
on cool season grasses and in late fall to prevent seeds of annual weeds from
maturing. Mowing of legumes can be less frequent. Trees and shrubs should not be
permitted to grow on any part of the graded embankment.

3. Perform soil sampling on stabilized BMP soil areas once every 4 years. Soil
sampling and testing should be performed by a qualified independent testing
laboratory. Apply additional lime and fertilizer in accordance with test
recommendations.

4. lf vegetation covers less than 4oo/o of soil surfaces in stabilized BMP areas, lime,
fertilize, and seed in accordance with recommendations for new seedlings, as listed
in dam construction notes. lf vegetation covers more than 40o/o but less than 7oo/o of
soil surfaces, lime, fertilize, and overseed in accordance with cunent seedling
recommendations.

5. Perform quarterly inspections of the release structures, riser section, and crest of
spillway for the observance of collected debris. lmmediately remove any debris or
obstructions to maintain.

Stormwater Management and Drainage Design Report
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Perform yearly structural inspections of the facility for damage. Structural inspection
shall be performed on the concrete riser, anti-vortex device, trash rack,
orifice/weir(s), outlet barrel, and embankment. lf damage is evident, further
investigation by a professional engineer may be required to assess the continued
integrity of the structure.

Perform quarterly inspections of the graded side slopes of the BMP facility for signs
of animal/rodent borrows or slope erosion. lmmediately perform necessary repairs,
refilling or reseeding as appropriate.

The owner or designated representative shall keep reasonable, accurate written
records of inspections performed on the structure. Records shall document routine
maintenance and/or repairs performed. Copies of the inspections shall be provided
to the County upon request.

The facility shall not be modified in any way without prior consenUapproval of the
County,
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PROJECT NAME:
CHS PROJECT#:
DESIGNED BY:
REVIEWED BY:

LAND AREA SUMMARY:

IDENTIFICATION
TOTAL AREA
RPA BUFFER & WETLANDS
STORMWATER DUNOS (Future BMP#4)
ADJACENT DUNC)S (Adjacent to Play Areas)
OTHER DUNOS
NET AREA (DENOMINATOR)
STRUCTU RAL S I'I-E AREA (N UMERATOR)

A. STRUCTURAL BMP POINT ALLOCATION

BMP

Small Wet Pond
Wet Pond
Wet ED Pond
Shallow Marsh
ED Shallow Wetland
PondA,A/etland Syslem
Pocket Wetland
Infiltration Trench (0.S"/imp ac)
lnfiltration Trench (1"/imp ac)
lnfiltration Basin (0.S"/imp ac)

Bioretention (BMP#4: Future parking)
Surface Sand Filter
Underground Sand Filter
Perimeter Sand Filter
f)rnanin Qand trilfcr

Pocket Sand Filter

B. NATURAL OPEN SPACE CREDIT

OPEN SPACE CONSERVATION EASEMENTS

Accepts and treats stormwater runoff from the
development site per design specification

All nthor 
^nan 

anraF

C. TOTAL WEIGHTED POINTS

5.01

STONEHOUSE
0B-4046

AHH
CMD

WORKSHEET FOR BMP POINT SYSTEM

DATE: 10/30/08
DATE: 01l22log

Tract Amenity H

ACRES
10 96
3.47
0.86
0.49
0.00
6.14
150

31.7% OFTOTALAREA
7-B% OF TOTAL AREA

4-5% OF TOTAL AREA

O,O% OF TOTAL AREA

56.0% OF TOTAL AREA

24.4% AF NET AREA

BMP POINTS

6
8

'10

b
b
10
6
B

10
8

x 0.00
x 0.00
x 0.00
x 0.00
x 0.00
x 0.00
x 0.00
x 0.00
x 0.00
x 0.00
x 0.46

FR,ACTION OF SITE SERVED BY
BMP

WEIGHTED BMP POINTS

lnfiltration Basin ('1 "/imp ac) (BMP#3: Playground) 10

Bioretention (BMP#1 .ll2parking & drive) 10

Bioretention (BMP#2: Drop-off, 1/2 parking & drive) 10
X

X

X

0.99
117
0.00
000

719
749
7.49
7.49
7.49
749
7.49
749
7.49

49
49
49
49
49

0.00
0.00
0.00
0.00
0.00
0.00
000
0.00
000
0.00
0.61
1.32
l-Jo
0.00
0.00
0.00
0.00
0.00
000
4.12
4 A6

0.00
0.00
0.00
0.00
0.00
E n,l

Wet Swale (Play areas and BMP#3 in series) 2

Wet Swale (Play areas and building & pool areas) 4

Dry Swale
Biofllters
Timber Walls
Dry ED (w/forebay)
Offsite Credits*

TOTAL WEIGHTED STRUCTURAL BMP POINTS:
*A/ote:RPA's, wetlands, sleeps/opes, andofherareasalreadyprotectedunderotherregulationsarenoteligibleforthiscredit.

10
B

8
B

B

6

't0

4

6

x 0.00
x 0.00
x 0.00
x 0.00
x 0.46
x 2.62
x 0.00
x 0.00
x 0.00
x 0.00
x 0.00

7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49

Adjacent to a wetland, mature forest, or RPA 0.49

FRACTION OF SITE TO OPEN

0.86

SPACE

/ 10.96

/ 10.96

/ 10 96

NATURALOPEN POINTS FOR NATURAL
SPACECREDIT OPEN SPACE

x (0.15 PER 1%)

x (0.15 PER 1%)

x (0.10 PER 1%)

1 18

0.67

J- | /

5.02

10.03

TOTAI,.

TOTAL NATURAL OPEN SPACE CREDIT:

5.02

STRUCTURAL BMP POINTS

3.47

NATURAL OPEN SPACE POINTS
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PROJECT NAME:
CHS PROJECT#:
DESIGNED BY:
REVIEWED BY:

LAND AREA SUMMARY:

IDENTIFICATION
TOTALAREA
RPA BUFFER & WETI.ANDS
STORMWATER DUNOS (Future BMPJf'l)
ADJACENT DUNOS (Adjacent to PlayAreas)
OTHER DUNOS
NETAREA (DENOMINATOR)
STRUCTU RAL SITE AREA (NUMERATOR)

A. STRUCTURAL BMP POINTALLOCATION

BMP

Small Wet Pond
Wet Pond
Wet ED Pond
Shallow Marsh
ED ShallowWetland
PondMetland Sptem
PocketWetland
Infiltration Trench (O.S"fimp ac)
Infiltration Trench (1'7imp ac)
Infiltration Basin (0.5'7imP ac)

Underground Sand Filter
Perimeter Sand Filter
Organic Sand Filter
Pocket Sand Filter
Wet Swale (Playareas and BMP#3 in series)

5.01

Tract Amenity H

ACRES
10.96
3.47

.iii...i.lj..r,0:Sdi..'...iiii".'iiri

0.49
0.00
6.14
1.50

BMP POINTS

31.7% OF TOTAL AREA

7.8% OFTOTALAREA
4.5% OF TOTAL AREA

O.O% OFTOTALAREA
56.0% OF TOTAL AREA

24.4% OF NETAREA

FRACTION OF SITE SERVED BY
BMP

I
I

STONEHOUSE
08-4046

AHH
CMD

WORKSHEET FOR BMP POINT SYSTEM

o
I
10
6
6
10
6
8
10
8
10

x
x
x
x
x
x
x
x
x
x
x

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49
7.49

7.49
7.49
7.49
7.49
7.49
7.49

x 1.1 | I l.4V l.

x 0.00
x 0.00
x 0.00
x 0.00
x 0.00

8
I
8
I
6
z

4
4
4
o

0.00
0.00
0.00
0.00

x
i
x
x
x
x
x

7.49
7.49
7.49
7.49

0.00
0.00
0.00
0.00.
0.00
0.'12

0.00
0.00
0.00
0.00
5.01

Biofilters
TimberWalls
DryED (wr'forebay)
Offsite Credits-

. TOTALWEIGHTED STRUCTUML BMP POINTS:

I . Note: RpA's, welands, sfeep s/opes, and othet a,eas aheady protected under other rEgulations arc not et9ible for this crcdiL-

I
B. NATURAL OPEN SPACE CREDIT

I
I
I
I
I

opEN spAcE GoNSERVAIoN EASEMENTS tT"t'ot 
s5o?F 

ro oPEN 
:?lt"r"t-E"ii

Accepts and treats stormwater runorrrromrhe , .\9J*Fe , ,{oli'\ x (0.15 pERr%)
deveiopment site per design sp€cification \''r \ - '--7

Adjacentto awetland, matr n tst n'

.rre rorest, ornen 

U!DD\ y, , ,o.nu 
,, 

x (0 15 

::l 
,,

Alr other open space ( 3.47 ) ' 
10._y,/ x (0.10 PER 1%)

\-/ TorAL NATURAL opEN spAcE cREDtr:

C. TOTAL WEIGHTED POINTS

5.02

POINTS FOR NATUML
OPEN SPACE

1.18

10.03

TOTAL

0.67

3.17

5.02

DATE: 1080/08
DATE: O1l22lO9

WEIGHTED BMP POINTS

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.61

STRUCTURAL BMP POINTS NATUML OPEN SPACE POINTS
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SEDIMENT TRAP CALCULATIONS
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I
I Hydrograph Summary Report

T

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

Hyd.

No.

Hydrograph
type

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

- (cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

I

2

J

4

A

Mod. Rationa

Mod. Rationa

Mod. Rationa

Reservoir

Reservoir

Reservoir

5.24

5.31

5.31

0.00

0.00

0.00

1

1

1

1

1

1

10

5

5

0

0

0

4,718

2,389

2,389

0

0

0

I

2

3

84.96

80.54

94.2',1

4,7',t8

2,230

2,230

Sediment Basins.gpw Return Period: 25Year Thursday, Apr 9 2009, 12:25 PM

Hydrafl ow Hydrographs by Intelisotue



2
Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 1

ST-1

Hydrograph type
Storm frequency
Drainage area
lntensity
IDF Curve

= Mod. Rational
= 25 yrs
= 2.480 ac
= 6.040 in/hr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Thursday, Apr 9 2009, 12:25 PM

= 5.24 cfs
=1min
= 0.35
= 10.00 min
= 1.5xTc

Hydrograph Volume = 4,718 cuff

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

Q (cfs)

6.00

ST-1

Hyd. No. 1 -25Yr
Q (cfs)

6.00

5.00

4.00

3.00

1.001.00

0.00

5.00

4.00

3.00

2.O0 2.00

0.4

Time (hrs)

0.00
0.0

- 
Hyd No.1

\

/
\

/

\
/

\
7

0.1 o.2 0.3 0.3



4

Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 3
ST-3

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

= Mod. Rational
= 25 yrs
= 1.990 ac
= 7 .622 inthr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coetf.
Tc by User
Storm duration

Thursday, Apr 9 2009, 12:25 PM

= 5.31 cfs
= 'l min
= 0.35
= 5.00 min
= 1.5xTc

Hydrograph Volume = 2,389 cuft

sT-3
Hyd. No. 3 -25Yr

Q (cfs)

6.00

5.00

4.00

Q (cfs)

6.00

3.00

5.00

4.00

3.00

2.00

1.001.00

0.00

2.00

0.0

- 
Hyd No.3

0.2 0.3

Time (hrs)

\

/

/

T

\

/
\
\

/

/*
\__- __r--'-

0.00
0.1
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Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd.No. 2

ST-2

Hydrograph type = Mod. Rational
Storm frequency = 25 yrs
Drainage area = 1.990 ac
f ntensity = 7.622inlhr
IDF Curve = VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

Thursday, Apr 9 2009, 12:25 PM

= 5.31 cfs
=lmin
= 0.35
= 5.00 min
= 1.5xTc

Hydrograph Volume = 2,389 cuft

Q (cfs)

6.00

5.00

2.00

ST-2
Hyd. No. 2 -25Yr

Q (cfs)

6.00

5.00

4.004.00

3.00

1.001.00

0.00

3.00

2.00

0.3

Time (hrs)

0.0

- 
Hyd No.2

/ \

/
\

/

-/
'7

\

\
/

/

0.1 0.2
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Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 6
ST-3 ROUTE

Hydrograph type
Storm frequency
Inflow hyd. No.
Reservoir name

Reservoir
25 yrs
3
ST-3

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Apr 9 2009, 12:25 PM

0.00 cfs
1 min
94.21 ft
2,230 cuft

Q (cfs)

6.00

Storage Indication method used Hydrograph Volume = 0 cuft

ST-3 ROUTE

Hyd. No. 6:25Yr

3.00

Q (cfs)

6.00

5.00

4.00

2.00

1.00

5.00

4.00

3.00

2.00

1.00

0.00

.05

- 
Hyd No.6

15 .19

- 
Hyd No.3

48

Time (hrs)

0.00
10



I
Pond Report t0

I Hydraflow Hydrographs by Intelisolve

PondNo. 3 - ST-3

Thursday, Apr 9 2009, 12:25 PM

I Pond Data

I BottomLxW =110.0x8.0ft Sideslope=2.0'.1 Bottomelev. =92.50ft Depth =4.50ft

I Stage / Storage Table

I Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0
210
444
703
987

1,296
1,631
1,992
2,380
2,794
3,235
3,705
4,201
4,727
5,280
5,863
6,475
7,1't7
7,789
8,492
9,225

I
I
I
I
I
I

0.00 92.50 880
0.23 92.73 987
0.45 92.95 1,096
0.68 93.18 1,206
0.90 93.40 1 ,318
1 .13 93.63 1 ,431
1.35 93.85 1,546
1.58 94.08 1,663
1.80 94.30 1.781
2.03 94.53 1,901
2.25 94.75 2,023
2.48 94.98 2,146
2.70 95.20 2,271
2.93 95.43 2.397
3.15 95.65 2,526
3.38 95.88 2,655
3.60 96.10 2,787
3.82 96.33 2,919
4.05 96.55 3,054
4.27 96.78 3,190
4.50 97.00 3,328

0
210
2U
259
284
309
335
361
387
4'14
44'l
469
497
525
554
583
612
642
672
702
733

I
I
I

Culvert / Orifice Structures Weir Structures

lAl tBl tcl IDI lAl tBI lcl IDI

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00

Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 96.50 0.00 0.00 0.00

No. Barrels = Q 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00

Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect

Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No

Slope (%) = 0.00 0.00 0.00 0.00

N-Value = .000 .000 .000 .000

Orif. Coeff. = 0.00 0.00 0.00 0.00

Multi-Stage = nla No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft

Note: Culveruornce outflffi have been anal}rzed under inlet and outlet 6ntrol.

I '"::';'
Stage / Discharge Stage (ft)

5.00

.4.00

3.00

2.OO

'1.00

0.00

I 4oo

I 3oo

I 
2oo

t 
1'00

0.00

I o.OO 2.OO 4.00 6.00 8.oo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

Discharge (cfs)I rotate



Hydrograph Plot
5

Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 4
ST-1 ROUTE

Hydrograph type = Reservoir
Storm frequency = 25 yrs
f nflow hyd. No. = I
Reservoir narne = ST-1

Thunday, Apr 9 2009, '12:25 PM

Peak discharge = 0.00 cfs
Timeinterval = I min
Max. Elevation = 84.96 ft
Max. Storage = 4,718 cuft

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

Q (cfs)

6.00

Storage Indication method used. Hydrograph Volume = 0 cuft

ST-1 ROUTE
Hyd. No. 4 -25Yr

5.00

2.00 2.00

0.00

Q (cfs)

6.00

5.00

4.004.00

3.003.00

1.001.00

05101519

- 
Hyd No.4 

- 
Hyd No. 1

48

Time (hrs)

0.00



I
Pond Report 6

I Hydrafl ow Hydrographs by Intelisolve

PondNo. I - ST-1

Thursday, Apr 9 2009, '12:25 PM

I Pond Data

I BottomLxW =32.0x12.0ft Sideslope=2.0'.1 Bottomelev. =80.00ft Depth =6.00ft

I Stage / Storage Table

t Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 80.00
0.30 80.30
0.60 80.60
0.90 80.90
1.20 81.20
1 .50 81.50
1.80 81.80
2.10 82.'.10
2.40 82.40
2.70 82.70

384
438
495
555
618
684
753
824
899
976

0
123
140
158
176
195
215
236
258
281
305
329
355
381
408
436
465
494
525
556
588

0
123
263
421
597
792

1,007
1,244
1,502
1,783
2,088
2,417
2,772
3,152
3,560
3,996
4,461
4,955
5,479
6,036
6,624

I
I
I
I
I
I

3.00 83.00 1,056
3.30 83.30 1 .1 39
3.60 83.60 1.225
3.90 83.90 1,314
4.20 84.20 1,405
4.50 84.50 1,500
4.80 84.80 1,597
5.10 85.10 1,698
5.40 85.40 1,801
5.70 85.70 1,907
6.00 86.00 2.016

I
I
I

Culvert / Orifice Structures Weir Structures

IAI IBI lcl tDl IAt tBl tcl IDI

Rise (in) = 0.00 0.00 0.00 0.00 . Grest Len (ft) = 20.00 0.00 0.00 0.00

Span (in) = 0.00 0.00 0.00 0.00 Crest El, (ft) = 85.50 0.00 0.00 0.00

No. Barrels = Q 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00

Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect -:-

Length (ft) = 0.00 0.00 0.00 0.00 Multi€tage = No' No No No

Slope (%) = 0.00 0.00 0.00 0.00

N-Value = .000 .000 .000 .000

Orif. Coeff. = 0.00 0.00 0.00 0.00

Multi-Stage = nla No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft

Note: Culveruorifics ouflo /3 have ben analvzed uirder inlet and outlet control.

I ""1",:'
Stage / Discharge Stage (ft)

7.00

6.OO

5.00

4.00

3.00

2.00

1.00

0.00

I 4oo

I 
600

s.00

I,"
I 1.oo

0.00

I 0.00 2.oo 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.oo 24.00

I rotare Discharge (cfs)



7
Hydrograph Plot
Hydrafl ow Hydrographs by.lntelisolve

Hyd.No. 5

ST.2 ROUTE

Hydrograph type
Storm frequency
Inflow hyd. No.
Reservoir name

= Reservoir
= 25 yrs
=l
= ST-2

Thursday, Apr9 2009, 12:25PM

Peak discharge = 0.00 cfs
Time interval = ll min
Max. Elevation = 80.54 ft
Max. Storage = 2,230 cuft

Q (cfs)

6.00

Storage Indication method used. Hydrograph Volume = 0 cuff

ST-2 ROUTE

Hyd. No. 5 - 25 Yr

3.00 3.00

2.00

Q (cfs)

6.00

5.005.00

4.004.00

2.00

1.001.00

05

- 
Hyd No.5

10 15 19

- 
Hyd No.2

48

Time (hrs)

0.00



8I Pond Report

0
182
202
222
2M
266
289
313
338
363
390
417
445
474
504
535
567
s99
633
667
702

I
I
I
I
I
I
I
t

Hydrafl ow Hydrographs by Intelisolve

PondNo.2-ST-2
Pond Data

Bottom LxW = 36.0 x 16.0 ft Side slope = 2.0:1

Stage / Storage Table
Stage (ft)

0.00
0.30
0.60
0.90
1.20
1.50
1.80
2.10
2.40
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00

Thursday, Apr 9 2009, 12:25 PM

Bottom elev. = 78.00 ft Depth = 6.00 ft

Contourarea (sqft) Incr. Storage (cuft) Total storage (cuft)Elevation (ft)

78.00
78.30
78.60
78.90
79.20
79.50
79.80
80.1 0
80.40
80.70
81.00
81.30
81.60
81.90
82.20
82.50
82.80
83.10
83.40
83.70
84.00

576
640
707
776
849
924

1,002
1,083
1,167
1,254
1,344
1,437
't,532
1,631
1,732
1,836
1,943
2,053
2,166
2,281
2.400

0
182
384
607
850

1,116
1,405
1,718
2,055
2,418
z,aoa-
3,225
3,670
4,145
4,649
5,184
5,751
6,350
6,983
7,650
8,352

Culvert / Orifice Structures

IAI IBI

Weir Structures

IAI

Crest Len (ft) = 20.00
Grest El. (ft) = 83.50
Weir Coeff. = 3.33
WeirType = Rect

Multi€tage = No

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

IDIICIIBII
I
I

Rise (in)

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

N-Value
Orif. Coeff.
Multi€tage

= 0.00

= 0.00

=Q
= 0.00

= 0.00

= 0.00

-- .000

= 0.00

= nla

0.00

0.00

0

0.00

0.00

0.00
.000

0.00

No

tcl
0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

tDl

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft

' 0.00
24.00

0.00 --r-
-0.00

I
I
I
I
I
I
I

Note: Culveruoritie @ffloi,s have been analyzed under inlet and outlet control.

Stage (ft)

7.00

6.00

5.00

4.00

3.00

2.00

1.00

2.00 4.00

Stage / Discharge Stage (ft)

7.00

6.00

5.00

4.00

3.00

2.OO

1.00

- 

Total Q

6.00 8.00 't2.oo 18.00

Discharge (ctu)
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Storm Sewer Summary Report Page I

Line
No.

Line lD Flow
rate
(cfs)

Line
size
(in)

l-ine
length

(ft)

lnvert
EL Dn
(ft)

lnvert
EL Up
(ft)

Line
slope
Phl

HGL
down
(ft)

HGL
up
(ft)

Minor
loss
(ft)

Dns
line
No.

1

2

3

4

5

6

FES#1-MH#1

MH#1-MH#14

MH#1A-R2

R2-R1

FES#2-MH#2

MH#2-MH#2A

2.10

1.81

1.44

0.78

3.83

3.40

18 c

18c

18c

15c

15c

15c

52.8

141.7

78.0

81.8

59.2

67.0

58.50

59.03

66.00

90.50

56.16

61.75

59.03

66.00

73.00

92.00

56.46

68.25

1.004

4.920

8.971

1.835

0.507

9.707

59.05

59.67

66.54

90.75

56.94

62.',t0

59.58

66.51

73.46

92.35

57.38

68.99

0.09

0.03

0.02

0.12

0.'t1

0.32

End

1

2

3

End

c

Project File: Storm design.stm Number of lines: 6 Run Date: 03-2G2009

NOTES: c=circulafi e=elliptical; b=box Returnperiod= 100 Yrs.; *lndicatessurchargecondition.

Hydrafld, Storm Sg\ilers 2003
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BIORETENTION AREA #,I
CALCULATIONS



Table of Gontents BMP#1.gpw

Hydrafl ow Hydrographs by Intelisolve

1 - Year
Hydrograph Reports

Hydrograph No. 1,
Hydrograph No.2,

Pond Report.....

2 -Year
Hydrograph Reports

Hydrograph No. 1, Mod. Ra
Hydrograph No.2,

Pond Report

10 - Year
Hydrograph Reports

Hydrograph No. 1, Mod.
Hydrograph No.2,

Pond Report

25 - Year
Hydrograph Reports

{00 - Year
Hydrograph Reports

Hydrograph No. 1, Mod.
Hydrograph No.2, R

Pond Report

Thursday, Apr 9 2009, 't2:55 PM

1

1

2
3

4
4
5
6

7
7
8
I

Hydrograph No. 1, Mod. , BMP#1 .

Hydrograph No.2, , BMP#1
Pond Report

13
13
14
15
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tt

(
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10
11

12



Hydrograph Report
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Thursday, Apr 9 2009, 12:55 PM

Peak discharge

_ t a\ s-or{ Time interval
Runoff coeff.
Tc by User
Storm duration

= 4.62 cfs
=fmin
= 0.57
= Smin
= 1.5xTc= VIRGINIA FHA.IDF

Hydrograph Volume = 2,078 cuft

( Printed values >= 1% of Qp. Print interual = 5)Hydrograph Discharge Table

Time .- Outflow
(hrs cfs)

o.02 0.92
0.10 4.62 <<
0.18 0.92

...End





Lv-



2
I
t Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Thursday, Apr 9 2009, 12:55 PM

I
t
I

= Reservoir
= lyrs
=l
= 95.81 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

= 0.52 cfs
= 'l min
= BMP#1
= 1,829 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time lnflow Elevation
(hrs) cfs ft

Outflow hydrograph volume = 808 cuft

( Printed values >= 1016 of Qp. Print interual = 5)

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

0.17 1.85
0.25 0.00
0.33 0.00
0.42 0.00
0.50 0.00
0.58 0.00
0.67 0.00
0.75 0.00
0.83 0.00
0.92 0.00
1.00 0.00
1.08 0.00
1.17 0.00
1.25 0.00
1.33 0.00
1.42 0.00
1.50 0.00
1.58 0.00
1.67 0.00
1.75 0.00
1.83 0.00
1.92 0.00
2.00 0.00
2.O8 0.00
2.17 0.00
2.25 0.00
2.33 0.00
2.42 0.00

...End

95.79
95.77
95.72
95.68
95.65
95.62
95.61
95.59
95.58
95.57
95.56
95.55
95.54
95.54
95.53
95.53
95.53
95.52
95.52
95.52
95.51
95.51
95.51
95.51
95.51
95.51
95.51
95.51

GlvA GlvB ClvG ClvD WrA WrB WrC WrD Exfil
cfs cfs cfs cfs cfs cfs cfs cfs cfs

7.98 0.48
7.98 0.44
7.98 0.34
7.98 0.26
7.98 0.20
7.98 0.16
7.98 0.12
7.98 0.10
7.98 0.09
7.98 0.07
7.98 0.06
7.98 0.06
7.98 0.05
7.98 0.04
7.98 0.04
7.98 0.03
7.98 0.03
7.98 0.02
7.98 0.02
7.98 0.02
7.98 0.02
7.98 0.01
7.98 0.01
7.98 0.01
7.98 0.01
7.98 0.01
7.98 0.01
7.98 0.01

Outflow
cfs

0.48
0.44
0.34
0.26
0.20
0.16
0.12
0.10
0.09
o.07
0.06
0.06
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01



4
Hydrograph Report
Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Thursday, Apr 9 2009, '12:55 PM

='Mod. Rational
= 2yrs
= 2.0 ac
= 5.059 in/hr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

= 5.74 ds
=lmin
= 0.57
= Smin
= 1.5xTc

DischargeTable

vd'
Hydrograph Volume = 2,582 cufi

( Printed values >= 1% of Qp. Print intarval = 5)

(hrs cfs)

0.02 1.15

313P
.-1Vafrt

U

w;ro

'd
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I
I Hydrograph Report

Hydraflow Hydrographs by Intelisolve Thursday, Apr 9 2009, '12:55 PM

t Hyd. No. 1

BMP#1

I Hydrograph type = Mod. Rational Peak discharge = 7.32 cfsr Storm frequency = 10 yrs Time interval = 1 min

r Drainage area = 2.0 ac Runoff coeff. = 0.57

I lntensity = 6.456 in/hr Tc by User = 5 min
- IDF Curve = VIRGINIA FHA.IDF Storm duration = 1.5 x Tc

I
Hydfogfaph Dischafge Table (Printedvalues>=1%orQp Printinterval=s)

I Time -- outflowt (hrs cfs)

I o.o2 1.46r o.1o 2.32 <<
0.18 1.46

I
...Eno

I
I

I
t
I
I
I
I
I
I



I
Pond Report 3

I
I
I
I

Hydrafl ow Hydrographs by Intelisolve

PondNo. l - BMP#I

Pond Data

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

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

1,797

Thursday, Apr 9 2009, 12:55 PM

Z-ee e.2-o

Culvert / Orifice Strr

^"*ft"fii"'*l'\ 
-t$" o<

qWr
IAI

Rise (in) = 15.00

Span(in) , = 15.00

No. Barrels = 1'
Invert El. (ft) = 92.00

Length (ft) = 150.00

SloPe (%) = '1.00

N-Value = .013

Orif. Coeff. = 0.60

Multi-Stage = nla

IBI tcl tDl

Weir Structures

IAI

Crest Len (ft) = 6.56
Crest El. (ft) = 96.00

Weir Coeff. = 3.33
Weir Type = Riser

Multi-Stage = Yes

ICI

0.00

0.00

0.00

No

tBI

0.00

0.00

0.00

No

I
I
I

3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

No No

0.00

0.00
n

0.00

0.00

0.00

.000

0.00

No

tDI

0.00

0.00

0.00

No

Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0,00 ft

I
I
I

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A

Note: Culveruorifics outfldrc have been anal}rzed under inlet and outlet control.

Clv B Clv C Clv D WrA Wr B Wr C Wr D Exfil
cfs cfs cfs cfs cfs cfs cfs cfs

I

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00

cuft

0
226
452
678
904

1,130
1,355
1,581
't,807
2,033
2,259
2,479
2,699
2,918
3,138
3,358
3,578
3,798
4,0't7
4,237
4,457

ft

95.00
95.10
95.20
95.30
95.40
95.50
95.60
95.70
95.80
95.90
96.00
96.10
96.20
96.30
96.40
96.50
96.60
96.70
96.80
96.90
97.00

cfs

0.00
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
9.34
9.60
9.78
9.92
'10.05

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
0.83
0.91
0.99
1.06
1.13
1.19
1.25
1.30
1.36
1.41

Total
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
1.52
2.87
4.58
6.59
8.85

10.52
10.84
11.08
11.28
11.46

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.69
1.95
3.59
5.53
7.72
9.33
9.60
9.78
9.92
10.04

I
I
t
I
I
I
I





5
I
I Hydrograph Report

lnflow
cfs

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

Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
lnflow hyd. No.
Max. Elevation

Reservoir
2 yrs
1

95.99 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

WrA Wr B
cfs cfs

Thursday, Apr 9 2009, 12:55 PM

mln
BMP#1,
2,225 cuft

Outflow hydrograph volume = 1,278

( Printed values >= 1 % of Qp. Print interval

WrC WrD Exfil
cfs cfs cfs

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

0.17 2.30
0.25 0.00
0.33 0.00
0.42 0.00
0.50 0.00
0.58 0.00
0.67 0.00
0.75 0.00
0.83 0.00
0.92 0.00
1.00 0.00
1.08 0.00
1.17 0.00
1.25 0.00
1.33 0.00
1.42 0.00
1.50 0.00
1.58 0.00
1.67 0.00
1.75 0.00
1.83 0.00
1.92 0.00
2.O0 0.00
2.O8 0.00
2.17 0.00
2.25 0.00
2.33 0.00
2.42 0.00

...End

Elevation
ft

95.96
95.93
95.85
95.78
95.72
95.68
95.65
95.63
95.61
95.59
95.58
95.57
95.56
95.55
95.55
95.54
95.53
95.53
95.53
95.52
95.52
95.52
95.51
95.51
95.51
95.51
95.51
95.51

Clv A Glv B
cfs cfs

7.98 0.69
7.98 0.66
7.98 0.56
7.98 0.46
7.98 0.35
7.98 0.27
7.98 0.21
7.98 0.16
7.98 0.12
7.98 0.10
7.98 0.09
7.98 0.08
7.98 0.07
7.98 0.06
7.98 0.05
7.98 0.04
7.98 0.04
7.98 0.03
7.98 0.03
7.98 0.02
7.98 0.02
7.98 0.02
7.98 0.02
7.98 0.01
7.98 0.01
7.98 0.01
7.98 0.01
7.98 0.01

Clv G Glv D
cfs cfs

0.56
0.46
0.35
0.27
0.21
0.16
0.12
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01

l,
I
I



I
Pond Report 6

I
I
I
I

Hydrafl ow Hydrographs by Intelisolve

PondNo. l - BMP#1

Pond Data

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

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

Thursday, Apr 9 2009, 1 2:55 PM

0.00 95.00 1,797
1.00 96.00 2,721
2.00 97.00 1,675

0
2,259
2,198

-r 6

\ z,zss
\ 4,457

tDI

0.00

0.00

0.00

No

IBI

0.00

0.00

0.00

No

IclI
t

Culvert / Orifice Structures

IAI IBI

Rise (in) = 15.00

Span (in) = 15.00

No. Barrels = I
Invert El. (ft) = 92.00

Length (ft) = 150.00

Slope (%) = 1.00

N-Value = .013

Orif. Coeff. = 0.60
Mufti-Stage = nla

3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

No No

Weir Structures

tAl

Crest Len (ft) = 6.56
Crest El. (ft) = 96.00

Weir Coeff. = 3.33

Weir Type = Riser
Multi€tage = Yes

IDI

0.00

0.00
U

0.00

0.00

0.00
.000

0.00

No

tcl
0.00

0.00

0.00

No

t
I

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

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A

Note: Culveruorifice outfloils have bsen analfzsd under inlst and outlet @ntrol.

ClvB ClvC GlvD WrA WrB WrC WrD Exfil
cfs cfsI

I
I
I
I
t
I
t
I
I

ftcuftft
0.00 0 95.00
0.10 226 95.10
o.20 452 95.20
0.30 678 95.30
0.40 904 95.40
0.50 1,130 95.50
0.60 1,355 95.60
0.70 1.581 95.70
0.80 -1,807 95.80
0.90 2,033 95.90
1.00 2,259 96.00
1.10 2,479 96.10
1.20 2,699 96.20
1.30 2,918 96.30
't.40 3.138 96.40
1.50 3,358 96.50
1.60 3,s78 96.60
't.70 3.798 96.70
1.80 4,017 96.80
1.90 4,237 96.90
2.00 4,457 97.00

cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.69
1.95
3.59
5.53
7.72'9.33

9.60
9.78
9.92
10.04

cfs

0.00
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7,98
9.34
9.60
9.78
9.92
10.05

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.1'l
0.30
0.50
0.63
0.74
0.83
0.91
0.99
1.06
1.13
1.19
1.25
1.30
1.36
1.41

cfs
Total

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
1.52
2.87
4.58
6.59
8.85

10.52
10.84
11.08
11.28
11.46
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Hydrograph Report
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Thursday, Apr 9 2009, 12:55 PM

; Reservoir
= 10 yrs
=1
= 96.16 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

= 2.37 ds
=lmin
= BMP#1
= 2,618 cuft

Wr B Wr G Wr D Exfil Outflow
cfs cfs cfs cfs cfs

1.49
0.13

I
I
I
I
I
T

I
I
t
I
I
I
I
I
I
I
T

I
I

Storage Indication method used.

Hydrograph Discharge Table

Time lnflow Elevation Clv A Glv B
(hrs) cfs ft cfs cfs

Outflow hydrograph volume = 1,944 cuft

( Printed values >= 1 % of Qp. Print interval = 5)

GlvC GlvD WrA
cfs cfs cfs

0.17 2.93
0.25 0.00
0.33 0.00
0.42 0.00
0.50 0.00
0.58 0.00
0.67 0.00
0.75 0.00
0.83 0.00
0.92 0.00
1.00 0.00
1.08 0.00
1.17 0.00
1.25 0.00
1.33 0.00
1.42 0.00
1.50 0.00
1.58 0.00
1.67 0.00
1.75 0.00
1.83 0.00

...End

96.16 <<
96.02
95.92
95.84
95.77
95.72
95.68
95.65
95.63
95.61
95.59
95.58
95.57
95.56
95.55
95.55
95.54
95.53
95.53
95.53
95.52

7.98 0.88
7.98 0.75
7.98 0.66
7.98 0.56
7.98 0.45
7.98 0.35
7.98 0.27
7.98 0.21
7.98 0.16
7.98 0.12
7.98 0.10
7.98 0.09
7.98 0.08
7.98 0.07
7.98 0.06
7.98 0.05
7.98 0.04
7.98 0.04
7.98 0.03
7.98 0.03
7.98 0.02

(

2.37 <<
0.98
0.66
0.56
0.45
0.35
4.27
0.21
0.16
0.12
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.04
0.03
0.03
0.02



I
Pond Report

t
I
I
I

Hydrafl ow Hydrographs by Intelisolve

PondNo. l - BMP#I
Pond Data

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

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

,: Thursday, Apr 9 2009, 12:55 PM

0.00 95.00 1,797
1.00 96.00 2,721
2.00 97.00 1.675

00
2,259 2,259
2,198 4,457

Culvert / Orifice Structures

No. Barrels = I
lnvert El. (ft) = 92.00

Length (ft) = 150.00

Slope (%) = 1.00

N-Value = .013

Orif. Coeff. = 0.60

Mufti€tage = nla

IBI ICI

3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .OOO

0.60 0.00

No No

Weir Structures

IA]

Crest Len (ft) = 6.56

Crest El. (ft) = 96.00

Weir Goeff. = 3.33

Weir Type = Riser
Multi€tage = Yes

tBl tct IDI

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

No No No

IDI

0.00

0.00
n

0.00

0.00

0.00

.000

0.00

No

I
I
I

Rise (in)

Span (in)

tAl

= 15.00

= 15.00

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

I
I

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A

Noie: Culveruodfice outflows have been analyzed under inlet and outlet control.

ClvB GlvC GlvD WrA WrB WrC WrD Exfil
cfs cfs cfs cfs cfs cfs cfs cfs

I
I
I
I
I
I
I
I
t

ft

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0:70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
'1.60

1.70
1.80
1.90
2.OO

cuft

0
226
452
678
904

1 ,130
1,355
1,581
1,807
2,O33
2,259
2,479
2,699
2,9't8
3,1 38
3,358
3,578
3,798
4,017
4,237
4,457

ft

95.00
95.10
95.20
95.30
95.40
95.50
95.60
95.70
95.80
95.90
96.00
96.10
96.20
96.30
96.40
96.50
96.60
96.70
96.80
96.90
97.00

cfs

0.00
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
9.34
9.60
9.78
9.92
10.05

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
0.83
0.91
0.99
1.06
1.13
1.19
1.2s
1.30
1.36
1.41

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.69
1.95
3.59
5.53
7.72
9.33
9.60
9.78
9.92
10.04

Total
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
1.52
2.87
4.58
6.59
8.85

10.52
10.84
1 1.08
11.28
11.46
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Hydrograph Report
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 1

BMP#1

Hydrograph type
Storm frequency
Drainage area
Intensity
IDF Curve

Thursday, Apr 9 2009, 12:55 PM

= Mod. Rational
= 25 yrs
= 2.0 ac
= 7 .622 inlhr
= VIRGINIA FHA.IDF

Peak discharge
Time interval
Runoff coeff.
Tc by User
Storm duration

= 8.65 cfs
=1min
= 0.57
= Smin
= 1.5xTc

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

Hydrograph Volume = 3,890 cuft

( Printed values >= 1% of Qp. Print interval = 5)

Hydrograph Discharge Table

Time - Outflow
(hrs cfs)

o.02 '1.73
0.10 8.65 <<
0.18 '1.73

...End



11

Hydrograph Report

T

I
I
I
I

Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

= Reservoir
= 25 yrs
='l
= 96.27 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Thursday, Apr 9 2009, 12:55 PM

= 3.99 cfs
=lmin
= BMP#1
= 2,843 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time lnflow Etevation Clv A Clv B Glv C Glv D
(hrs) cfs ft cfs cfs cfs cfs

Outflow hydrograph volume = 2,499 cuft

( Printed values >= 1 % of Qp. Print interual = 5)

Wr D Exfil Outflow
cfs cfs cfs

WrA
cfs

WrB WrG
cfs cfs

I
I

0.08 8.65 <<
0.17 3.46
0.25 0.00
0.33 0.00
0.42 0.00
0.50 0.00
0.58 0.00
0.67 0.00
0.75 0.00
0.83 0.00
0.92 0.00
1.00 0.00
1.08 0.00
1.17 0.00
1.25 0.00
1.33 0.00
1.42 0.00
1.50 0.00

...End

95.57
96.27 <<
96.04
95.94
95.86
95.79
95.73
95.69
95.65
95.63
95.61
95.60
95.58
95.57
95.56
95.55
95.55
95.54

7.98 0.08
7.98 0.96
7.98 0.78
7.98 0.67
7.98 0.57
7.98 0.48
7.98 0.36
7.98 4.28
7.98 0.22
7.98 0.17
7.98 0.13
7.98 0.10
7.98 0.09
7.98 0.08
7.98 0.07
7.98 0.06
7.98 0:05
7.98 0.04

3.03
0.29

0.08
3.99 <<
1.07
0.67
0.57
0.48
0.36
0.28
0.22
0.17
0.13
0.10
0.09
0.08
0.07
0.06
0.05
0.04I

I
I
I
I

I
I
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I
I
I

Hydrafl ow Hydrographs by lntelisolve

PondNo. l - BMP#I
Pond Data

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

Stage / Storage Tabte

Thursday, Apr 9 2009, 12:55 PM

Stage (ft)

0.00
1.00
2.00

95.00
96.00
97.00

1,797
2,721
1,675

Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0
2,259
2,198

0
2,259
4,457

IDItcllcl

I
I
t
I
I

Gulvert / Orifice Structures

tAl tBl

Rise (in) = 15.00

Span (in) = 15.00

No. Barrels = I
Invert El. (ft) = 92.00

Length (ft) = 150.00

Slope (%) = 'l .00

N-Value = .013

Orif. Coeff. = 0.60

Multi€tage = nla

3.00 0.00

12.00 0.00

10
95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

No No

Weir Structures

IAI

Grest Len (ft) = 6.56

Crest El. (ft) = 96.00

Weir Coeff. = 3.33

Weir Type = Riser

Multi-Stage = Yes

0.00 0.00

0.00 0.00

0.00 0.00

No No

tDl

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

tBI

0.00

0.00

0.00

No

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

Stage / Storage / Discharge Table
Stage Storage Elevation Ctv A

Note: Culveruorifi@ outflom havg besn anallrzed undsr inlet and outlet conlrol.

ClvB ClvG ClvD WTA WTB WrC WrD ExfilI
I
I
t
I
I
I
I
I
I

ftcuftft
0.00 0 95.00
0.10 226 95.10
0.20 452 95.20
0.30 678 95.30
0.40 904 95.40
0.50 1 ,1 30 95.50
0.60 1,355 95.60
0.70 1,581 95.70
0.80 1.807 95.80
0.90 2,033 ' 95.90
1.00 2,259 96.00
'f .10 2.479 96.10
1.20 2,699 96.20
1.30 2.918 96.30
1.40 3,138 96.40
1.50 3,358 96.50
1.60 3,578 96.60
1.70 3.798 96.70
'f .80 4.017 96.80
1.90 4,237 96.90
2.00 4.457 97.00

cfs cfs cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.69
1.95
3.59
5.53
7.72
9.33
9.60
9.78
9;92
10.04

cfs cfs

:: -:,

:_

cfs

0.00
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
9.34
9.60
9.78
9.92
10.05

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
0.83
0.91
0.99
1.06
1.13
1.19
1.25
1.30
1.36
1.41

cfs
Total

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
1.52
2.87
4.58
6.59
8.85

10.52
't0.84
11.08
11.28
11.46
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I
t Hydrograph Report

Hydraflow Hydrographs by Intelisolve Thursday, Apr 9 2009, 12:55 PM

I
t Hyd. No. 1

BMP#1

I Hydrograph type = Mod. Rational Peak discharge = 10.36 cfsr 
Storm frequency = 100 yrs Time interval = f min

r Drainage area = 2.0 ac Runoff coeff. = 0.57

I lntensity = 9.132inlhr Tc by User = 5 minr 
IDF Curve = VIRGINIA FHA.IDF Storm duration = 1.5 x Tc

Hydrograph Volume = 4,662 cuft

( Printed values >= 1% of Qp. Print interval = 5)
Hydrograph Discharge Table

I Time -. outflow
(hrs cfs)

I B ?3 1:tu..
0.18 2.07

...End
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Hydrograph Report
Hydrafl ow Hydrographs by I ntelisolve

Hyd. No. 2
BMP#1 Route

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
100 yrs
1

96.37 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Thursday, Apr 9 2009, 1 2:55 PM

= 6.08 cfs
=lmin
= BMP#1
= 3,082 cuft

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

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation Clv A Clv B Clv G Clv D Wr A Wr B
(hrs) cG ft cfs cfs cfs cfs cfs cfs

Outflow hydrograph volume = 3,219 cuft

( Printed values >= 1 % of Qp. Print interval = 5)

Outflow
cfs

- t.zl
0.68
0.59
0.49
0.38
0.29
0.22
0.17
0.13
0.10
0.09
0.08
0.07

WrC WrD Exfil
cfs cfs cfs

0.08 10.36 << 95.68
0.17 4.14 e6.36e
0.25 0.00 96.06
0.33 0.00 95.95
0.42 0.00 95.86
0.50 0.00 95.79
0.58 0.00 95.74
0.67 0.00 95.69
0.75 0.00 95.66
0.83 0.00 95.63
0.92 0.00 95.61
1.00 0.00 95.60
1.08 0.00 95.58
1.17 0.00 95.57
1.25 0.00 95.56

...End

1:33 r?dr7.98 0.79
7.98 0.68
7.98 0.59
7.98 0.49
7.98 0.38
7.98 0.29
7.98 0.22
7.98 0.17
7.98 0.13
7.98 0.10
7.98 0.09
7.98 0.08
7.98 0.07
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Hydrafl ow Hydrographs by Intelisolve

PondNo. l - BMP#1

Pond Data

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

Stage / Storage Table

Thursday, Apr 9 2009, 12:55 PM

Stage (ft)

0.00
1.00
2.OO

Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

95.00 1,797
96.00 2,721
97.00 1,675

0
2,259
2,198

U

2,259
4,457

IcII
t
I

Gulvert / Orifice Structures

IAI IBI

Rise (in) = 15.00

SPan (in) = 15.00

No. Barrels = 'l

lnvert El. (ft) = 92.00

Length (ft) = 150.00

SloPe (%) = 1.00

N-Value = .013

Orif. Coeff. = 0.60

Multi€tage = nla

3.00 0.00

12.00 0.00

95.50 0.00

0.00 0.00

0.00 0.00

.013 .000

0.60 0.00

Weir Structures

tAl

Crest Len (ft) = 6.56

Grest El. (ft) = 96.00

Weir Coeff. = 3.33

Weir Type = Riser
Multi€tage = Yes

tDl

0.00

0.00

0

0.00

0.00

0.00

.000

0.00

No

IBI

0.00

0.00

0.00

No

tcl
0.00

0.00

0.00

No

tDl

0.00

0.00

0.00

No

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

cfs

I
I
I
I
I
I
I
I
I
I
I

Stage / Storage / Discharge Table
Stage Storage Elevation Glv A

Note: Culveruorifice outflows have been anal}fzed under inl6t and outlet €ntrol.

ClvB ClvC ClvD WrA WrB WrG WrD Exfil
ftcuftft
0.00 0 95.00
0.10 226 95.10
0.20 452 95.20
0.30 678 95.30
0.40 904 95.40
0.50 1,'t30 95.50
0.60 1,355 95.60
0.70 1,581 95.70
0.80 1.807 95.80
0.90 2,033 95.90
1.00 2,259 96.00
1.'f0 2.479 96.10
1.20 2.699 96.20
1 .30 2,918 96.30
1.40 3,138 96.40
1.50 3,358 96.50
1.60 3.578 96.60
1.70 3,798 96.70
1.80 4,017 96.80
1.90 4,237 96.90
2.00 4.457 97.00

cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.69
1.95
3.59
5.53

:- ,l '72
9.33
9.60

. 9.78
9.92
10.04

cfs

0.00
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
9.34
9,60
9.78
9.92
'10.05

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.30
0.50
0.63
0.74
0.83
0.91
0.99
1.06
1.13
1.19
1.25
1.30
1.36
't.41

Total
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.1 1

0.30
0.50
0.63
0.74
'1.52
2.87
4.58
6.59
8.85

10.52
10.u
't't.08
11.28
11.46
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INFILTRATION BASIN DESIGN WORKSHEET

r Qualitv Volume

Simplified Method: WQv = (R") (R") (A)

12

Ro = Design Storm Rainfall Depth (inches)

Ro=

Ru = runoff coefficient (Runoff/Rainfall)

Rv=0.05+0.009(l)

l=

[=

Rv=

SA,n,n =l-756--lSF required for 2' Maximum Ponding Depth

Actual Surface Area = | 7,850 ISF provided

| 35.21 l% lmpervious Area of Site

I 0.71 lDrainage Area (Acres)

WQv = Water Quality Votume = I 0.022 lAcre-Feet

I s46 lcubic Feet

Maximum Infiltration Basin Ponding Depth

fo= 0.5xf

d,u* (fo) (Tr"*)

f =[-- Of Z lPermeability Coefficient of Infiltration Basin Media (fUhour)

fo =[- 0Og--lDesign Infiltration Rate of Infiltration Basin Media (fUhour)

T,u* = f48 
_lMaximum 

Allowable Drain Time (hours)

l- 2^00 
_lMaximum 

Allowable Drain Time (days)

d,", = l---T_-lMaximum Ponding Depth (feet)

inimum lnfiltration Basin Surface Area

SA.in = (WQv)

(fo)(Tn',')

Infiltration Worksheet xls WSP SELLS 3t26t2409



I
I

Formulating Pre- & Post- Development Hydrographs

I 
Utilize smalt watershed method & center-v,teighted storm (Malcom)

T

t
t
I
I
I
I
I
T

I
I
I
I
I
T

t

Return Period
I_

C-pre = ;

C-post = i

,r\= i

fi=

Q-Pre =
Q-Post =

Vol-pre =
Vol-post =
T-pre =
T-post =

Time Step

Time
min

0

2

4

6

B

'10

12
4A

'16

1B

20
22
.A

26
2B

30

32

36

3B

40
42
44
46
48
50
52

56

5B
60
62
64
66
6B

70

2 year (24-hour storm event)
5.73_in,ttr (precipitation frequency) i5 min TOC used.l
O ?O /ctrnelrrd Ret nn:l C fnr rarnnriad rror\v,vv \Jrul

0.51 (standard Rationa C for residential development)
0.71 acre

30,928 sf

1.2 cfs
2.1 cfs

7,627 cf
9 638 cf

75 min
56 n'tin

2 ntin

Q- pre Q-post
cfs cfs

000 000
0.00 0 01

001 003
002 006
003 010
005 016
008 023
0 10 0 31

013 040
a 17 0.49
4.20 0 60
a 24 0.71

028 082
033 094
0 37 '1.05

4.42 1.17
4 47 1.25
0 52 1.40
057 '1 51

062 1 61

0 68 1.70
0.73 1.79
o7B 1 87
0.82 1 93
0.87 1 99
0.92 2.03
0.96 2.06
1 00 2.08
1.04 2 AB

1.07 2.07
1 .10 2.05
1 13 2.01
L lo t.Yo
1 '18 1.90
1 19 1.83
1 21 1.75

100 ft (Length of Overland Flow)
0.OS fUft (a'rerage overlard slope)
O.86 min bare soil
4 7'l min nrqccad

Q* = (P - 0.2S)^2 / (P + 0.85) = Runoff Depth

Q*-pre = 2.96 in
Q--post = 3.74 in

S = '1000/CN - 1O = inches of potential maxinrum retention after rainfall

S-pre = 3.51

S-post = 2.20

Pre Development CN values for "C" type soils
Acres CN Composite CN

l.nr^ervio, rc Arca O 0n 98 0 00

Pervious Area 0.71 74 74 0O

Total 74.00
rlse [---za 

_-l

Post Development CN values for "C" type soils
Acres CN Composite CN

r-^ - ^.i^., - n.^^ I ^ .r 96 34 51rLrLPCr VrUUJ nr Cdi W.LJ

Pervious Area | 0 46 71 47.94
Total 82.45
use l- ez -l

Pre Development C values for "C" type soils
Acres C Composite C

lmperviousAreaf 0.00 O9 OOI
Pervious Area i 0.71 0.3 0 30

Total 0 30

Post Development C values for "C" type soils
Acres C Composite C

lmperviousAreaf 0.25 O9 0.32
PerviousAreal 0.,4-q* O3 019

Toral 0.51

Time of Concentration (Kirpich Tc Equation)
Predevelopment
L
5
t^
tc

L
S

tc
tc

Nofe

Post Development
150 fl (Lengtl of Overland Flow)
O 1 ft/ft (average overland slope)

i 
'0.9b 

mrn bare soil

i l,79 mln grassed

Compare this to a 5 minute minimum.

WSP SELLSI nfiltration Worksheet.xls 3t26t2409
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72
74
76
78
80
82
u
86
88
90
92
94
96
98

100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174
176
178
180

1.22 1.67
1.22 1.60
1.22 1.52
1.22 1.46
1.21 1.39
1.19 1.33
1.18 1.26
1.16 1.21
1.13 1.15
1.10 1.10
1.07 1.05
1.M 1.00
1.00 0.96
0.97 0.91
0.93 0.87
0.90 0.83
0.87 0.79
0.84 0.76
0.81 0.72
0.79 0.69
0.76 0.66
0.73 0.63
0.71 0.60
0.68 0.57
0.66 0.54
0.64 0.52
0.62 0.50
0.60 0.47
0.57 0.45
0.56 0.43
0.54 0.41
0.52 0.39
0.50 0.37
0.48 0.36
0.47 0.34
0.45 0.33
0.44 0.31
0.42 0.30
0.41 0.28
0.39 0.27
0.38 0.26
0.37 0.25
0.35 0.23
0.34 0.22
0.33 0.21
0.32 0.20
0.31 0.19
0.30 0.19
0.29 0.18
o.28 0.17
0.27 0.16
0.26 0.15
0.25 0.15
0.24 0.14
o.23 0.13

I nfiltration Worksheetxls WSP SELLS 3t26t2009



STILLING BASIN CALCULATIONS



S+it I i nQ 6as i'- L

Variables:
Design Flow = Q100

Barrel Diameter = D

Depth of basin = hs
Width of basin = W

Tailwater Depth = TW

t

=IFJ:
= 0.45

= D= 1.5

= ffeet

Ltliei.,ri-'i8

Length of Pool = LS
Overall Length = LB

4.50 Feet, or 4.5 Feet, Whichever is Greater
6.75 Feet, or 6 Feet, Whichever is Greater

check Points
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3+irli ng bosi'-. Z

Vartables:
Design Flow = Q100

Banel Diameter = D

Depth of basin = hs
Width of basin = W

Tailwater Depth = TW

=nF5i,
= 0.54
= D= 1.25

= [feet

f t, tFii6' i;i6ee'di ii;' i'f i;iti iittd iiii Cii6iii i i il iicjib :

3.8 Feet, Whichever is Greater
5 Feet. Whichever is Greater

is_Cpq.=

Length of Pool =
Overall Length =

LS=
LB=

5.40 Feet. or
8.09 Feet, or

check Points
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Ghannel Adequacy from Stilling Basin 'l 'Section {

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient

Channel Slope

Left Side Slope

Right Side Slope

BottomWdth

Discharge

Results

Normal Depth

FlowArea

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

GVF Input Data

Downstream Depth

l-ength

Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Downstream VelocitY

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Amenity H

Manning Formula

Normal Depth

Subcritical

O.o49
r'F

0.100 .

o.o3o2o ffift

3.00 ft/ft (H:V)

3.50 fUft (H:V)-'*-\'.. 18.00 t '

1.03 ff/s
. .':;f, ..r . !.nt

0.10 ft

1.85 ff
18.69 ft

18.66 ft

0.05 ft

0.40599 ft/ft

0.56 fUs

0.00 ft

0.1't ft

0.31

0^"-q f

0.00 ft

0.00 ft

0

0.00 ft

0.00 ft
Infinig fUs

lnfinity fi/s

0.10 ft

0.05 ft

0.03020 ft/ft

0.40599 ft/ft

Bentley Systems, Inc. Haestad Methods SoluUon Center
Bendey FlowMaster [08.0{.071.00]

4t1l211g 8:20:,19 Ail 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1'203'755'1666 Page 1 of I



I
I
I
I
I
I
I
I
I
I
I
I
T

I
I
I
I
I
I

Project Description

Friction Method

Solve For

Input Data

Roughness Coefiicient

Channel Slope

Left Side Slope

Right Side Slope

Bottom Width

Discharge

Results

Normal Depth

FlowArea

Wetted Perimeter

Top Width

Critical Depth

Gritical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

GVF Input Data

Downstream Depth

Length

Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Ghannel Adequacy for Stilling Basin { - Section 2

Amenity H

Manning Formula

Normal Depth

0.1 00

o.o12oo ftrft

1.70 ft/ft (H:V)

10.00 ffi(H:V)
9.30 ft
1.05 ff/s

0.20 ft
2.06 ft.

11.66 ft

11.60 ft

0.07 ft
0.35591 ft/ft

0.51 fUs

0.00 ft
0.20 ft
0.21

Subcritical

0.00 ft
0.00 ft

0

0.00 ft

0.00 ft
Infinity fr/s

Infinity fl/s

0.20 ft
0.07 ft

0.01200 ftrft

0.3s591 ftift

Benfley Systems, Inc. Haestad Methods Solution Center

2z siemons company Drive suite 2oo w watertown, cr o6z9s,ro *,,-ror-ru"a-ttl?'FlowMasterl08't1'o#"il4l1l2OO9 8:21:18 Aill
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Ghannel Adequacy for Stilling Basin2-Section{

Amenity H

Manning Formula

Normal Depth

Project Description

Friction Method

Solve For

Input Data

Roughness Coefiicient

Channel Slope

Left Side Slope

Right Side Slope

Discharge

Results

Normal Depth

FlowArea

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

GVF Input Data

Downstream Depth

Length

Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

0.100

0.02790 ft/ft

3.00 ft/ft (H:V)

9.50 ft/ft (H:V)

2.23 ff/s

0.58 ft
2.08 tF
7.34 ft
7.21 ft
0.38 ft

0.25932 ft/ft

1.07 fUs

o.o2 ft
0.59 ft
0.35

0.00 ft
0.00 ft

0

0.00 ft

0.00 ft
Infinig fl/s
Infinity fl/s

0.58 ft
0.38 ft

0.02790 ft/ft

0.25932 fl/ft

Subcritical

Bentley Systems, lnc. Haestad Methods Solution Genter
Bentley FlowMaster [08,01.071.00]

4lll200g 8:21 :52 AM 27 Siemons Company Drlve Suite 200 W Watertown, CT 06795 USA +l -203-755-1665 Page 1 of 1
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Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient

Channel Slope

Left Side Slope

Right Side Slope

Discharge

Results

Normal Depth

FlowArea

Wetted Perimeter

TopWidth

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

GVF lnput Data

Downstream Depth

Length

Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Downstleam Velocity

Upstream Velocity

Normal Depth

Critical Depth

Ghannel Slope

Critical Slope

0.00 ft
0.00 ft

0

0.00 ft

o.oo ft
Infinity ft/s

lnfinity ft/s

0.80 ft
0.36 ft

0.00380 ft/ft

0.26162 ft/fr

Ghannel Adequacy for Stilling Basin 2 - Secti on 2

Amenity H

Manning Formula

Normal Depth 2 o'035
O

0.00380 ft/ft

4.OO ft/ft (H:V)

10.00 ft/ft(H:V)
2.23 trls

0.80 ft
4.51 fl3

11.38 ft
11.24 ft
0.36 fr

0.26162 ft/fr

0.49 ft/s
0.00 ft
0.81 fr
0.14

Subcritical

Bentley Systems, Inc. Haestad llethods Solution Center

? slemons company Drtve sutte 200 w watertoyvn, cr 06?95 usA +t-zoc-zsBs-e'r1fl# 
t"*"tF"#t'i't#'?

/Ull2009 8:22:50 At



Project Name:
County Plan No. (List any amendments):
Stormwater Management Facility Type:
BMP Phase #: D I D II Er'III""' t ;f.imato"n racrage submittat Date: i t /r'tlta

: Compljt€ness Check:
( 

-Record 
Drawing

{ - Construction Certification
{ RD/CC Standard Forms

funipluaint Agreement
{ BMP Maintenance Plan

Date/By: tzEzlro r^:SP Serts l'4\r.,'' f\c.sh
Date/By: r'{-?tr a. Cl€{ 1Cb rn i tle cartan
(Ensure that all forms for the BMP type are included)
# / Date: '-tltrolon
Location:

fnformation, etc.).
e/- Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments).r/. trrJPqwwr ngvrgYY vr Au/vv \LvtrJurl vvtlrt 9tlgt Lt19[rgE

{ ,, Record Drawing Review against Approved Plan prior to
"1,.final Site Inspection (FI) Performed Date: t
c/_ Record Drawing (RD) Review Date: I
{ Construction C;riific;tion (CC) Review Date:
a/ Actions:

I Drawing (RD)
Certification (CC)

(cR)
Site Issues (SI)

n Other :

(# and date):
(if necessary):

System Information ). Ok for bond release.
"Surety Request Form".

Inspection of active file copying any relevant information to "As-Built" file.
County BMP Inventory (Phase I, II or III).

qr/Copy Final Inspection Report into County BMP Inspection Program file.
Tr' Provide Digital Photographs of BMP and save into County EMP Inventory. , . -
r r,zRequest m-y.rarTreproducibre rrom As-Buirt fi;';;";;;;;:>"^d€*p ?,.^& CO/ fo-t\rq Qna]
/ Complete "As-built Tracking Log".

Last check of BMP Access Database (County BMP Inventory).
Add BMP to JCC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facility)
Add BMP to PRIDE BMP ratings database.

tr
!
tr
I

James City County Engineering and Resource
Protection Division

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

*** See separate checklist, if






