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Stormwater Division

MEMORANDUM

DATE: March 12,2010

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

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: wcl02
PIN: 1330800201

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

Property Description:

Site Address:

Box 22

Agfeements: (in filc as of son drt") Y Book or Doc#:

Comments

Wellington

Recreation Area Section 2

3927 Boumemouth Bend

Drawer: 9

080008380 Page:
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COTINTY OF JAMES CITY, VIRGINIA

NF.CLARATTON OF COVFNANTS
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLA TION, made this
and all successors in interest, ("COVENANTOR(S)"),

Parcel Identification Nu
Legal Description:
Project or Subdivision Name:
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, titles and interests in the property described above, do hereby covenant with the COUNTY
as follows:

1. 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
USYSTEM," located on and serving the abovedescribed property to ensure that the SYSTEM is and
remains in proper working condition in accordance with approved design standards, and with the law and
applicable executive regulations. The SYSTEM shall not include any elements located within any
Virgi nia Department of Transportation rights- of-way,

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

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

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

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to maintain
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 may znsess the COVENANTOR(S) and/or all properfy served by the SYSTEM for the cost of
the work and any applicable penalties.

--f : J'" 
ou, or ,2//FC:M . zo Ot-,between

a{nto,
punty Attorney's Office

. /lames City County

\/ tot-c Mounts Bay Road

Williamsburg, VA 23185

owner(s) of the following property:
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6. The COVENANTOR(S) shall indemnif and save the COUNTY harmless from any and

all claims for damages to persons or property arising from the installation, construction, maintenance,

repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notif, 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 transfer, 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 first above written.

COVENANTOR(S)

/uKqz4.
'r', R, /s,Ya

Print Name

,Qsstb€NT
Title

ACKNOWLEDGMENI

3i# , to wit:

I hereby certiff that on this b auy or y'4Wh ,zo
Public for the Commonwealth of Virginia, pe;sgnally appeared

acknowledge the foregoing instrument to be&jj/her Act.

lsEALl

Notary Registration Number:
Notary,

before the subscribed. a Notary

W
.tr

My Commission expires:



COVENANTOR(S)

PrintName

Title

ACKNOWLEfIGMFNT

COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF to wit:

I hereby certi! that on this 

- 

daY of
Public for the Commonwealth of Virginia, personally appeared

acknowledge the foregoing instrument to be his/her Act'

Address: A32 t*ttm4 /tdZaPl
YoRrToqt D, Va, ,03/e?3

PhoneNumbe" Y{7- 86 7.' 88QO
Page 3 of3
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,20-, before the subscribed, a Notary
and did

IN WITNESS WHEREOF,I have hereunto set my hand and official seal this 

-day 
of

20

lsEALI
Notarv Public

Notary Registration Number:

My Commission exPires:

WRGII{IA: (xW OF vvIlIIAMszuRG & @t i{ry,€E JAMES CfV
This rt-oornrer.rt was adtDltted w raord onlZlhJ4lAQJL&L
at E : 3 [ _|rqPM.ThetaxesimpceclbyVrginiaOtb
Sectkin 58.1:801, 58,1-802 & 58.1€14 have been pald.

STATETA( LOCALTA( ADDMONATTAX

d_

County Attomey

(drainage Lpre)



COMMONWEAITH OF VIRGINIA
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BOTH ROUTINE AND NON_ROUTINE MAINTENANCE ARE REQUIRED TO ENSURE THE PERFORMANCE OF
THESE FACILITIES.

.I. ROUTINE MAINTENANCE - THE STORMWATER BASIN WILL BE INSPECTED AFTER HEA\^T RAINS

BTTWEEN THE TIME OF CONSTRUCTION AND FULL VEGITATION ESTABLISHMENT. INSPECTION FOR

OTHER CONDITIONS WILL BE MADE TWICE PER YEAR. WHEN NECESSARY, REPAIRS WILL BE

PERFORMED WITHIN THIRTY (30) DAYS OF DEFICIENCY REPORT.

A. SITE INSPECTIONS _ INSPECTIONS ARE THE BASE OF THE ROUTINE MAINTENANCE PROGRAM.

THTT SHOULD FOCUS ON BOTH THE AESTHTNC QUALITY AND STRUCTUAL INTEGRITY OF THE
FACILIW. RECORDS OF ALL INSPECTIONS ARE TO BE KEPT DETAILING CONDITIONS FOUND AND

ANY REQUIRED ACTIONS ALONG WITH WHEN ALL MAINTENANCE IS ACCOMPLISHED.

B. GRASS MOWING _ THE GRASS SHOULD BE MAINTAINED AT A HEIGHT OF 3_9 INCHES.

C. BANK STABILIZATION _ ANY AREAS THAT HAVE BECOME UNSTABLE SHOULD BE PROTECTED
AND STABILIZED.

D. WEED CONTROL - ANY WEEDS OR UNDESIREABLE PLANTS FOUND GROWING ON THE SITE ARE

TO BE REMOVED.

E. TNSECT/MOSQUITO CONTROL - TNSECT ACTTVTW, INCLUDTNG MOSQUITO SHOULD BE

MONITORED AND APPROPRIATE ACTION TAKEN.

F. TRASH AND LITTER WILL BE REMOVED FROM THE SITE AS REQUIRED. INLil- AND OUTLTT
STRUCTURES SHALL RECEIVE EXTRA ATTENTION.

G. VEGEI-ATION SURVIVAL WILL BE MONITORED TO ENSURE ADEQUATE COVERAGE OF THE FACILITY.

DENUDED AREAS OR DEAD PLANT STOCK WILL BE REPI-ANTED AS NEEDED.

2. NON_ROUTINE MAINTENANCE _ THESE TASKS SHOULD BE ACCOMPLISHED AS REQUIRED TO

MAINTAIN THE FACILITY'S STRUCTURAL INTEGRITY AND EFFECTIVENESS. REPAIR AND/OR
REPLACEMENT OF THE OUTFALL AND INLTT PIPING SYSTEMS EVERY 10-15 YEARS. PARTICULAR

ATTENTION WILL BE GIVEN TO THE ACCUMUI-ATION OF SEDIMENT IN THE FOREBAY AND WITHIN THE
FLOOR AND MICRO POOL AREAS. IT IS ANTICIPATED THAT CLEAN-OUT OF THE FOREBAY WILL BE
NEEDED EVERY 5-7 YEARS. SPOIL MATERIAL WILL BE TAKEN OFF_SITE. PROPER SEDIMENTATION

AND EROSION CONTROL PRACTICES WILL BE FOLLOWED.
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BOURNEMOUTH BEND

I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE AND BELIEF
THAT THIS RECORD DRAWING REPRESENTS THE ACTUAL CONDITION
oF THE STORMWATER MANAGEMENT/BMP FAClLlrY. THE FACILITY
APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED
DESIGN PI.AN, SPECIFICATIONS AND STORMWATER MANAGEMENT

NOTE: EXISTING CONTOURS TAKEN FROM
WELLINGTON CLUBHOUSE SITE PLAN BY
I-AND PLANNING SOLUTIONS DATED
NOVEMBER 50, 2OO7.

# s927 BouRNEMourH BEND

SECTION A _ A
SCALE: HORIZ.: 1"=30'

VERT.: 1"=5'

5e,
Raa,

(J)
Oc>c!
cr)
l_

E
E

STORMWATER POND MAINTENANCE PI.AN FROM SP-128-07

CLUBHOUSE
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PI.AN, EXCEPT AS S

c.L.s. 14198

BMP AS-BUILT
WELLINGTON CLUBHOUSI

WELLINGTON SECTION II
PARCEL 2O1

JAMES CITY COUNTY, VIRGINIA, VIRGINIA

CAI,|PBELI. IAI.ID SURI/EYING, INC.
P.O. BOX 855, YORKIOWN, VA. 23692

. (757) 8s0-0E37 s/s/os

REVISIONS BY F.B. 385, PG. 60

"RECORD DRAWING' SP-1 28-07



Project Name:
County Plan No.:

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

irrleu-rrrsror-t &o*..-
SP-1z'9.-o?

BlvlP Phase #: g I D II EfIII t
/-Information Package Received. Date/By: 3/rt
e/Com plet-eness cneir :

{secora Drawing
o/f,onstruction CeE/ro nstru ctio n Certif ication
d 

^DICC 
Standard Forms{}D/CC Standard Forms (Require

E/Insp/Maint Agreement # / Date: (tstxi

Date/By:
Date/By:
(Required for all 1"' 2001Only)

y' ef.4i' taaintenlnce Plan Location:

, o Other:
y' Standard E&SCStandard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review

dYes o No
o Assign County BMP ID Code #: code:-CP uc.oz

Location:

y' Preliminary Input/Log into Division's "As-Built Tracking Log"
n Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
o ,Preliminary Log into Access Database (BMP ID #, Plan No,, GPIN, Project Name, etc.)
qrActive Project File Review (correspondence, H&H, design computations, etc.).Project File Review (correspondence, H&H, design computations, etc.).qr/r^Lrrvs rruJsLl | ilg AgYtgYv \L9ttgJPvrtugtttg, nqn, qE5t9tt tvtttPutottvrtJ, gt!./'.

e/-Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.),
/snspector Check of RD/CC (forward to tnspector using transmittaffor cursory review).
c/- Pre-Inspection Drawing Review of Approved Plan (Quic[ look prior to Field Inspection).
dfinal Inspection (FI) Performed Date:
r/-flecord Drawing (RD) Review Date:
e/Construction Certification (CC) Review Date:
o Actions:

n, No comments.
p/ Comments, Letter Forwarded,
o Record Drawing (RD)
o Construction Certification (CC)

a Other :

n Second Submission:
aa Reinspection (if necessary): =/tq l2^+e
s/Acceptable for SWM Purposes Go/CC/CVOther). Ok to proceed with bond release.
uz, Complete "Surety Request Form".
il Check/Clean active file of any remaining material and finish "As-Built" file.
n Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
a Copy Final Inspection Report into County BMP Inspection Program file.
o .Obtain Digital Photographs of BMP and save into County BMP Inventory.
'ed' Request mylar/reproducible from As-Built plan preparer,
s/Complete "As-bu ilt Tracking Log".
{tast check of BMP Access Database (County BMP Inventory).
n Add BMP to JCC Hydrology & Hydraulic database (optional).
o Add BMP to Municipal BMP list (if a County-owned facility)
€,/ Add BMP to PRIDE BMP ratings database.

Final Sign-Qff

Inspector: M i..Avrr,rrl r

Chief Engineer:

Date;

Date:

oate: &rq.crrtro,qz- Clrq loe

N/_Construction-Related (CR) qr-c- tr{>.<..=leF! a&/" 41
E/ Site Issues (SI) -i((=!rs(..ir,o- oz+-r

*x* See separate checklist, if needed.



Zee.\ James City County Environmental Division

K !t;a Stormwater Management / BMP Inspection Report

ft@ Detention qnd Retention.Pond Facilities

WZ
county BMp ID code (ifknown): SBh$t hrc tol
Name of Facility: }Jeutrrcrou Cr-utltbosa \ray Poxrcr BMPNo.: I of I out , h /,S lZooq

Location: N..,crrrror.t Suotrvlslotrl - 3?2? Sorro,lst-tra'rfl.f ?etrr\

Nameofowner, Ne,r-rr.r,t-! tlel /,Ar.ea,.A*, En:rrEar{ (hevct.ofcD

Name of Inspector M . I-{T'bqs( |

TypeofFacility: bFYlErctrr,nlr Snsttl -
Weather Conditions: 0^*oy / S t 

t ryp.' #^"Inspection D County BMP Inspection Program 3 Owner Inspection

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

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

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

$asifity ltenr O.K' Routine

Embankments and Side Slopes:

Grass Height a,.- r' $|sur,rc2
Vegetation Condition

Tree Growth

Erosion

Trash & Debris t'CnorA r.<a5tl

Seepage

Fencins or Benches FrA
Interior Landscaping/Planted Areas: fl None 0 Constructed Wetland/Shallow Marsh E|(atoratly Established Vegetation

Vegetated Conditions <cn teel) JweJ
Trash & Debris

Floating Material

Erosion

Sediment ganouC 5e4 €(oa AuSL€ f,Xft 6oN>
Dead Plant

Aesthetics

Other

Notes;

Page I of3



o.r. RouJlne- l Rrgent

Water Pools: 0 Permanent Pool @etention Basin) 0 ShallowMarsh @etention Basin) Edone, Dry (Detention Basin)

Shoreline Erosion

Algae

Trash & Debris _/
Sediment

Aesthetics

Other

Inflows (Describe Types/Locations):

Condition ofStructure

Erosion

Trash and Debris

Sedimenl

Outlet Protection

Other

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

Condition ofSfucture / e{oqT 51t1.at- ?gocr-

Corrosion

Trash and Debris

Sediment

Vegetation

Other

Principal Outlet Structure - Barrel, Conduit, etc. :

Condition ofStructure

Settlement

Trash & Debris /.
Erosior/Sediment /
Outlet Protection

Other

Emergency Spillway (Overllow):

Vegetation

Lining N/n
Erosion

Trash & Debris

Other

Notes:

Page 2 of3



Facility ltem o.K. Routlne Urgent Cdtiments

Nuisance Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other

Surrounding Perimeter Conditions:

Land Uses

Vegetation

Trash & Debris

Aesthetics

Access /lvlaintenance
Roads or Paths

Other

Remarks:

$€gA.f- €l? Stotrl ft'{ W}6'otz Nee/ e'trl} r-ruaAvl

fieur y4sl\out g{ ovflFft<* G n*\

Overall Environmental Division Internal Rating: I I ,

Tifl e: E r.Iv laoN !,\ghtrkt- TxSPc+orz

SWMProg\BMP\ColnspProgVnspForms\DetRet.wpd

Page 3 of3
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In uccordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed and constructed in accordunce with the manuul enlitled
James City County Guidelinesfor Design and Construction of Stormwater Management BMp's,
Erosion snd sediment control policy and approved plans generally reqaire that flt the completion of
the proiect and prior to release of suregt, an "as-built" plan prepared by a registered Professional
Engineer or Certilied Land Surveltor must be providedfor the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition,for BMPfacitities involving
the construction of an impoanding structure or dam embankment, certiftcation is reqaired by a
Professional Engineer who has inspected the structure during its construction Currently there are
over 20 water qaality type BMP's accepted by the County. )

Section I - Site Information:

Wauulva <Lv F HouSProject Name:
Structure/BMP Name:
Project Location:
BMP Location:
County Plan No.:

ProjectType: pResidential
D Commercial
D Institutional
O public

ff Other

&undEnlo(Jf?f
re.6

D Business Tax Map/Parcel No.:
D Office BMP ID Code (if known):
D Industrial Zoning District::
0 Roadway Land Use:

Site Area (sf or acres):
_____r<EEr?s{IaL_

3.5n Ac

| l)Of oozo I

RI

Brief Description of Stormwater Management/BMp Facility:

Ng^J

ryI_ !flE\tjnoI__8o.p_& IeeIE t cuvattrcors r pa&Wn6 LoT-
.1

Nearest Visible Landmark to SWM/BMp Facility:___h&U, lv_C@1 CIUBttOU S (f

Nearest Vertical Ground Control ( if known ):
D JCC Geodetic Ground control duscs o remporary D Arbitrary ,other
Station Number or Name:
Datum or Reference Elevation: _1\lCaV-B_
controrDescription:____E_XlgIlNG_f1!1Ff,{-1V!_S1gr{- -..pE}rfgltAla(tK5___
C o ntro I L o c atio n fro m Subj e ct F ac it i ty : _fr 5ge"tr_Ggff,B_ frl _g_tr_

ffi,k%

_5P_-__t28_-__oz_

Page I of 16



section 2 - stormwater Management / BMP Facilitv construction Information:

PreConstruction Meeting Held for Construction of SWM/BMp Facility: [v.. O No fl Unknown
Approx. Construction Start Date for SWM/BMP Faciliry:
Facility Monitored by County Representative during Construction: f| Yes O No FUnknown
Name of Site Work ContractorWho Constructed Facitity: AmefuCAU gP|S'IHA,X)
Name of Professional Firm Who Routinely Monitored Construction:

#::ffi ff f 3::#JX#,"ffi ":llll;."*;;;;--_:----r;gr+-------_
( Note: Record Drawing and Constraction CeniJications are required within thirly (30) days of the
completion of Stormwater Management and/or BMP facility construction Record Drawings and
Construction Certifrcations must be reviewed and approved by the James City County Environmental
Division prior to ftnal inspection, acceptance and bond or surety release. )

Section 3 - Owner / Designer / Contractor Information:

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

Name: Eqglwn
Mailing Address:

Kfu,.;rl
Business Phone:

Contact Person:

E67-8p0
0ick Asho--

rax:_ 867-7168
Title:. _ Preg,

Design Professional:

BMP Contractor:

( Note: Professional Engineer or Certified Land Surveyor responsiblefor the design and
preparation of plans and specifications for the Stormwater Management / BMP facility. )

S.oLv

Responsible Plan Preparer:
Title:
Plan Name:

Firm's Project No.
Plan Date:

Sheet No.'s Applicable to SWM/BMP F acllity€ @l t 9&_ t _C:fuc,/

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

Name: AM , eAt\)
Mailing Address:

Business Phone:

Fax:

Contact Person:

Site Foreman/Supervisor:

26z
Firm Name:
Mailing Address:

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page2 of 16



Section 4 - Professional Certifications:

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

Record Drawing and Construction Certifications for Stormwater Management / BMp Facilities

Record Drawing Certification C onstruction Certification

Firm Name: L l*r,a Sva rrJ6
Mailing Address:

Business

Fax:

o.o

FirmName: - SL2AU- tflA::,t-c.
M a il in g 

^ 
d d-' 

".t" -LLg__ b?t2a_C{S Ll
\L-o&*,f 

- 
w, JL "*:\s*ll_ZtV_tr_ _ _

Business Rhone: _ff1'l_ ]2-2e_9! ___

Name:
Title:

Signature:
Date:

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

Seal )

Fax: 2.La-?s"? t

Name:
Title:

,/ l. a*il:

Signature:
Date:

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

( Seal )

Virginia Registered
Professional Eneineer

MICHAE.F'. GA

Lic. No.030684

ee;fi'*$$

Engineer
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Section 5 - Record Drar{ing and Construction Certification Requirements and Instructions:

PreConstruction Meeting ' Provides an opportunity to review SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding construction and/or
monitoring of the structure. The design engineer, certi$ing professionals (if different),
Owner/Applicant, Contractor and County representative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Control preconstruction
meetings held for the project.

A fully cornpleted STORMWATER MANAGEMENT / BMp FACILITIES. RECORD
DRATVING 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 certification.

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land
Surveyor for the drainage system of the project including any Best Management Practices.

Construction Certification. Construction of Stormwater Management / 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 certify
that the structure, embankment and associated appurtenances were built in accordance with the
approved design plan, specifications and stormwater management plan and standard accepted
constnrction practice and shall submit a written certification and/or drawings to the Environmental
Division as required. Soil and compaction test reports, concrete test reports, inspection reports,
logs and other required construction material or installation documentation may be required by the
Environmental Division to substantiate the certification, if specifically requested. 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,
topography, 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.

Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management / BMP facility con$truction. Submittals must be reviewed
and accepted by James City County Environmental Division prior to final inspection, acceptance
and bond/surety release.

Dual Purpose Facilities - Completion of construction also includes an interim stage for
Stormwater Management / BMP facilities which serve dual purpose as temporary sediment basins
during construction and as permanent stormwater management / BMP facilities following
construction, once development and stabilization are substantially complete. For these 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 construction is complete.

Interim Construction 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
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.

J

X

o
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Interim or final record drawing and construction certifications are not required for temporary
sediment basins which are designed 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 are stabilized, unless a distinct hazard
to the public's health, safety and welfare is determined by the Environmental Division due to the
size or presence ofthe sfucture or due to evidence ofimproper 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 Environmental Division. (Note: Refer to the current edition of the James City County
Guidelines for Design and construction of stormwater Management BMp's manual for a
complete list of acceptable BMP's. Cunently 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 management plan including applicable plan views, profiles,
sections, details, maintenance plans, etc. as related to the subject SWM / BMP facility. The set
shall indicate'RECORD DRAWING " in large text in the lower right hand corner 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 statemonts as shown in Section 4 of the Record
Drawing and construction certification Form, or similar forms 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 (1) 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 ofbond/surety, final submission
shall include one (l) reproducible set ofthe record drawings, one (l) blue/black line set ofthe
record drawings and one (l) copy ofthe construction 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 Environmental 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 Environmental
Division staff at the time of final submission.

X
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

J(-

( Key for checklist is as follows: XX Acceptable N/A Not Applicahle rnc Incomplete )

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

X{- 1. All constructed facilities meet approved design plans, unless oiherwise shown. Record

{"_

information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside desiqn values.

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

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

It
5K 4. Atl plan sheet,revision blocks modified to indicate date and record drawins status.

,n(- 5' A11 plan sheets have certification statements and certifying professional's signature and seal

il. Minimum Standards: (Required for all Stormwater Management / BMP facilities, as applicable.)

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

-& 
2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall

generally match approved design plans.

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

-K 
4. Top widths, berm widths and embankment side slopes.

-[s

-{X o

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

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

,l
N/L- 7 ' Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway

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

j0( A. Elevation of the principal spillway crest or outlet crest of the structure.
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-XX 
S' 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.

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

- 
XF f f . Typeandsizeof anti-vortexardtrashrackdevice. Height,diameter,dimensions,barspacings(if

applicable) and elevations relative to the principal spillway crest. Indicate iflockable hatch is
present or not.

12. 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.

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

-$ 
A' Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert

-JS 
15. Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end

sections, headwall or endwall.

--Xd 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

jS 17 ' BMP interior and periphery landscaping zones conform with arrangements and requirements of the
approved design plan.

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

19. Fencing location and rype, ifapplicable to facility.

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

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

22. Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facilitv.
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Felrruary 4,2008

Mr. Sco'ilAshc
American Ernslcrn
632 Hamptmr Hwy.
Yorktown, \firginia 2369J

EC$ Project No. 07:9623

Referencs: Georechnical Exploration and Engineering Analysis
Proposcd BMP
Wellinglon Recrcation Area
Jarnes City County, Virginia

Dear Mr. Aghe,

ECS Mid-ANlantic, LLC has complerd a subsurface exploration and engincering waluation of
tlw p oporceJ BMP located at the above referencsd sitc. We have been requeocd t<r issue
rccammendaNions with re$p€ct !o infiltration rates at the eite for thc proposed BMP based on
hand auger inforrnalian and visual elassilieation. This portion of the prclject has bern compfeted
in grr,aral aecordance with our proposal No. 07;13?40 dated Jsnpary ?9, 200S and signcd by you.

Inlilrarinn

Bassd on tbr povided plan, boring loeations HA-t and F{A-? ff€ locawd within a propo*ed BMI'
rlext to lhe recreario* s6.rlter, The following labfe sumrnarizo$ estimated infiltratian rates Fased
s'n th€ U$DA tertural elasrification. One besie soil t)?s wa$ encountered at rhe hand auger
boring locati,r.rns:

- Soil rype I: Silty $and (SM) - Estimated lnfiltratiun rate ig 0.5 to 2 inches per hour (or
grctcr),llydrohgjcSoil Groupirg A [o B

BcringLocrtlon $oll type I depth ficrf)
WrtcrTrblc
IJnnt'hIlec'l

H,e,-l 0-6 Not Ensounlared

HA-2 04 Not Encowttcred

Typically, soils with the Hydrologic $oil Group designations of A ard B are considcr€d suitable
for infiltratirm purpo*e$. Sorne soils dc*ignaled as C tlpe soil* arc sonsidsrcd suitablc for
infiluation paclice* but thesc soils would need to be evaluated on a cfls€ *pecific trasis. Soil*
with group designatioos of D are not eonsidered suitsble.

I flll fngrurn Eoud, ["lnit I . Wi]]iarrsburg. lirginia ll I S{i . t737i 229-6677 " F",s (75X1 229-W7l} . o,ry'wer.er:i;limirrd.crxn

r4hrrkrn. MfJ ' Fitltinrrrc. MIJ . f.ltranlilly. VA , L'harlrrrs-rr"i]1c, Vdi'l . Frgdrrisk. $!Lt ' fregieri,ckskug, V.4 . .fuI*Basvr*" Vh
#cs;rl Cily. ftlDt . K!*nrrt,rrcf, VA'ft{y.tfl{rke. VA " Virgini* Sc;ruh, VA ' W;rkkrrf. Vd. Williir*xhprg, $.A ' Wnghfgtfr, }'A ' Yrrk. P*

'tcstmg x'ruicqs rrlf]

4.t1fi'dl
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li('S llrtsctr ho. tf 'A63J

l'u^e 2

"["hc rvater tfl]rlc wa:r not cnc$unlcrcd thri]ugh lhe r{cpths explored oI'fr fcct trclow cxi$ling ground
$urfacr at thc hand fl$gsr lo{:i}tions.

Gcncrlf Commentg;

"l'his letbr has been prspCIred in order to aid in thc evalualion of thi!* sitc and lo assist the
eonbaclcr. Aruhilcct anil linginccr in the clesigr a$d pl.lnning of the projed. 'Ihe reprrt scope i$

fimitsd to thc spuifiu prnject and focntion ds*eribed. and thc project dcscription represeRls tlur
under$tanding cif the significant a$f:rcis relevani lr: sail and li:undalion charactcrislics.

uaas/009

We have appreciatcd bcing of servics to you
feirw.ard lo its strcccc$l'ul csilstructi$n. If
in f-rrrmation rnel reuommcrdations rontained
a:*+is*1snec. grleasc sont*ct our $fficc.

Respectlirlly.

tlCS M lD+\"l t-rtltll"lC. I "1,C.

during llre design phase of this project and look
yau should havc any qucstions rcgarding fte
in lhis reprrrt or if we {an be of any l'urlher

i-;
t' / ,-'/ ,.'./ l',tt L ," \.--
i7 '/

W" Lloyd ffiird, P.E.
Principal F,nginr;ur

Altaehrnent$: - llening l.ccation Plan { I }
I land Anger Boring t,ogs {l i
lJnified !i$il tll;rssifi$ation Slstem {l)

'' ,'4 "A'
w" LLOVB WAnO
l&. No. 03c612

i*{" {c*
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HAND AUGER BORING LOGS
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COUNTY, STAT}]: JAtvll:S Cll'Y f]OtJNlY, VlR0lN,A

f*..--*::-;;;;- - *l

DEPTH
(inehw)

lllCATlON: HA-l

DESCRI PTION OF I}'ATER t A LS

$:24 Iiinc tqr Sle{liuil Silty,.$;1ND (S}l), ltro*'n. hloist

24-48, f:inc t{r Mediurn liilty SAND (!iM}. l}rown. lrloist

4&-71 l"inc to Ftedium Silry SAND (SM), Brown, Moist

GROU l'aDW.4TnR $OT INCOU NTAI. Ert

ENT' OF BORIII{C AT ?I INCT{ES

IIgPTH
(inrhrs)

I.OCAT|ON: HA-2

DSSeRlrTt0rrf oF MATgRt.dLs

#-?'l liinc ro lll.rdiunr Srlry SANI) {SFf }" Brr:un. htoist

14-'1fr Finu lrr ll*s,lirrrn 9ilry SAi{D {!iM}, llr{,*n. Moisi

"fg-:ry Fine ro lVlsdiunr qill) SitND ($h|l. lJrorvn. Moi*t
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5857 Harbour View Boulevard, Suite 202

Suffolk, Yirgjna, 23435

o. 757.935.9014 F. 757.935.9015
Memotandum

To: James City County - Environmental Division

From: Jeffrey P. Huentelman PE, Land Planning Solutions

Date: Novembet 30,2007 - REVISED February 6,2008

Subiecc Drainage & Stormwater Management Calculations for the W'ellington Clubhouse

DRAINAGE NARRATIVE

The Vellington Estates Homeovrnets Association plans to develop the 3.59-acre recreation site located 
^t 

3927 Bournemouth
Bend into a Recteational Clubhouse with a Pool and Tot lot. The site is cutrently vacant/v/ooded and is located inside the
Chesapeake Bay Preservation Ovetlay District. A total of 1 .27 + acres will be distutbed duting construction.

This site/lot was created as part of the !(ellington Subdivision and was considered in the overall Stormwater Quality BMP
Point System. Therefore, no additional \7ater Quality BMPs ate requfted for this site. However, this site is tequired to meet
the tequirements of the state minimum standard #79 fot Water Quandry control and provide 24-how detention of the l-yeat
24-how storm event.

Existing Conditions

The existing site consists of flat and hilly tenain and drains towatds the notthern, eastern & western boundary. The site is
wooded uzith wetlands adjzcent to the notthern & eastern portions of the site. The site is divided into two distinct drainage
areas as identified on the drainage ate map. Area 1 dtains west & north into the wedands at the northeast corner of the site
and into a ttibutary of France Swamp; comprised of sheet flour, shallow flow and channel flour with slopes 5%o to 30oh. Area 2
drains 1prl4sfu north & east into d1s v/etlands and then into a tributary of France Swarrrp; comprised of sheet flow with slopes
around 2-5oh and then into shallow flow with slopes of 5o/o to 25oh.

The site is bounded to the notth & east by cant land, to the west by single family residences and Glisan Court R/W and to
the south by Bournemouth Bend R/W Due to the topography & control measures, no negative erosion & sediment control
imPacts are anticipated to affect adjacent properties. The soil rwo rypes for the drainage ^re axe "Emporia complex" and
"IJchee loamy fine sand" with a Soil Group Classification of C and A respectively. A SGC of C was used in the calculations
for this project.

The proposed development is situated on the flat plateau in the middle of the site with minimal development in the semi-hilly

^rea 
ofl the west side for the BMP. No development is proposed vzithin the 100-RPA buffer or the 25oh slope areas that

surround the rest of the site.

The existing dtainage divide for the site falls in the middle of the plateau. Drainage area 1 @,X-1) consists of 1.42 acres and
drainage area 2 @X-2) consists of 2.79 acres. The proposed development will only discharge to the EX-1 location, so pre/post
calculations for EX-2 have not been perfotmed.

EX-1 has a CN of 73 and a time of concenttarion of 14.9 minutes.
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Pre-Developed Peak Runoff Rates

I The Peak Runoff Rates (cfs) for the prc-developed conditions fot EX-1 for the 24hr storms are as follows:
I

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

Ptoposed Conditions

As indicated above, the proposed development will only discharge to Drainage Area 1. Drainage Area 2 will decrease ftom 2.19
acres to 1.84 acres with no increase in impervious sutface area.

Drainage Area 1 will be divided into three areas (A, B & C) in the proposed condition. Area A consists of the atea downstream
of our site that will not be disturbed and contains 0.68 acres with the existing CN of 73. Arca B consists of the parking lot,
clubhouse and pool area; contains 0.82 actes with a CN of 94 (85o/o impervious), subateas 18, 28,3q 7q 88 & 98. Area C
consists of the BMP and the tot lot area; contains 0.27 acres with a CN of 79.

Areas B & C ate routed through the BMP and are combined with Area A with a Link Hydrograph @OST) for the total post
developed flour.

Stormwater BMP

As indicated above, Stotmwater Quality is not required for this site as it was included in the master design of the Wellington
Subdivision. See Section III (page 44) of this report for original BMP lforksheet for Wellirigton.

The Stormwater Quantity required fot the BMP/Detention Pond to store is the difference between the pre-developed and
post-develoPed peak flow tates for Drainage Atea 1. The Detention Pond was modeled using the SCS Methodology with
Hldro(AQ Ver:ion 7.10 softutare, fu HldroCAD Sofware Solutions, lJI.

The post-development results are summarized belovz The detailed Stotmwatet Quantity Calculations are included in Section I
(prg. 4) of this report.

Post-Developed Peak Runoff Rates

The Peak Runoff Rates (cfs) fot the post-developed conditions for each subarea for the 24Lt storms are as follows:

Area 7-year
BX-1 0.50

Area 7-yeat
1 0.25
2&3 (Pond in) 1.46

2&3 (Pond out) 0.29
POST 0.51 .

H Elc*tba 7l-ffi'

2-veat
0.91

2-vear
0.45
1.99

0.33
0.75

7213',

10-vear
2.59

1O-vear

1.28

3.74
0.79
1.68

100-vear
4.41

100-vear
2.18
5.41

1.41

3.38

73.{', 7122',

Channel Erosion Control (Z-hr Detention of the l-year 24-hr storm event)

Calculations for the Channel Erosion Control have been provided in Section I on page 8 of this report. The calculations show
a required orifice diameter of 7.24 in. due to the small site size. Therefore, a 3" onfice has been provided to reduce the
potential for clogging. This 3" orifice was modeled and produced a post development flow @OST) of 0.51 cfs versus the pre-
developed flow (EX-l) of 0.50 cfs; therefore, the increase in size was determined to be acceptable.

Channel Adeouacv Comoutations

Calculations fot the Channel Adequacy have been provided in Section I on page 9 of this repoft.

Storm Sewer Desisn

The Storm Sewer Design Computations (SSDC) and Hydraulic Grade Line Compuations @GLQ were preformed using the
Hldraflow Stortt Sewen 2005, Version 11.0.0.8 sofware, fo Intelinbe. The SSDC utilized the Rational Method for the 1O-year storm.
The HGLC use tlre sardng 10-year tailwater elevation 73.72',based on the 1O-year rise in the BMP/Pond indicated above.

The SSDC, HGLC & Drainage Atea Map are included in Section II (page 39) of this report.
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SECTION I

STORMWATER QUANTITY CALCUIATIONS
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Soil Map-James City and York Counties and the City of Williamsburg, Virgirf,a February 6, 2008

Map Unit Legend

Itotats for Area of Interest (AOl) I .ol roo.o"z"l

James City and York Counties and the Gity of Williamsburg, Virginia (V4695)

Map Unit Symbol Map Unit Name Acres in AOI Percent ofAOl

15F Emporia complex, 25 to 50
percent slopes

1.4 47.4o/o

348 Uchee loamy fine sand, 2 to 6
percent slopes

1.6 52.6%

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

11t13t2007
Page 3 of 3
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I Channel Erosion Control Volume and Orifice Design

t Prepared by Land Planning Solutions
By: Jeftey P. Huentelman, PE

I
I Detain l-YR. 24-HR Storm for 24 Hours. VSMH - Method 2*

I l-yr Rainfall (P) : : '': 2.8:in.I cN: eo

Acres : 1.09 ac.

r S: (1000 / CN) - 10: 1.11! Runoff Equation, Qa: (P - 0.25)^2 / (P + 0.8S)

Qa: 1.80 in.

Channel Erosion Control Volume. Vce

Vce: A*Qa*(lftllz")
Vce: 0.16 ac.ft.

t
t

I
t

-
I Reduce for Routinq Effect bv 0.6

0.6 * Vce: 0.10 ac.ft. OR

Stage - Storage Calculations

4,276 CF

Stage Elevation Area (SF) Avg. Vol. Cum. Vol (CF) Cum. Vol (Ac.Ft.)

70 706 923 923 0.021

2 71 1,140 1,385 2,308 0.053t '^ 1? 'r','r12 ):,'^11' 2:,211 3:?3i
5 74 2,780 3,110 g,7gg 0.225

I 6 75 3,440

I Vce Occurs at Elev: ', '; 73 " i

t
h(avg): (Vce Elevation - Bottom Pond) l2
h(avg): 1.5

Avg. Discharge, Qavg: Vce 124fu / (3,600 seclhr)

Qavg: 0.05 cfs

Required Orifice Diameter

area, a: Qavg I (C(2gh)^(ll2)) C : 0.6, g:32.2 ftlsec^2, h: h(avg)

0.01 Sq.Ft.

I diameter, d: (4a I 3.1415) Ol2) * l2inlft
d: 1.24 in USE 3" '

I 'Calculations based on the Virginia Stormwater Management Handbook, 1st Ed., Vol. ll, page 5-39, Method 2

I
I

t
I
I
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I Channel Adequacy Computation*

t Prepared by Land Planning Solutions
By: Jeffrey P. Huentelman, PE February 6,2008

I Roushness Coefficient

I Physical Characteristics of the Stream Channel
r Basic "n" value, n1 : 0.020 (Table 5-16)

Surface Inegularity, n2 : 0.010 (Table 5-17)

I Variations in Section, n3 : 0.000 (Table 5-18)
! Effect of Obstructions, n4 : 0.020 (Table 5-19)

- Vegetation and Flow, n5: 0.060 (Table 5-20)

I ns:n1*n2*n3*n4*n5: 0.110

Degree of Meander, n6 : 0.150 (Table 5-21)

I Roughness Coefficient, n: ns * n6 * ns

I 0.127

I Peak Runoff Rate for 2-vear Storm. Post-Develoomentt
Q, 2-yr: 0.34 cfs (From HydroCAD calculation)

t Channel Reach Geometrv (Parabolic Channel)

I *, ** t: 13.0 Fr
r Depth, d: 1.0 FT

I Hydraulic Radius, R: 0.656 FT (Plate 5-38)

I Slooe. m: 9.3 Yo

I Permissible Velocity, v: 2.50 fVs (Table 5-22)

I Reduction in Velocity, 1 : 13% 2.175 fVs (Table 5-23)

Reduction in Velocity, 2 : 0.96 2.088 fVs (Plate 5-39)

I BankhillVelocity, V: 2.71 fps

Bankfull Capacity, Q: 23.45 cfs

I Comnare Actual Channel Canacitv with Peak Rate of Runoff

I Channel Capacity is greather than Peak Runoff; therefore, check Velocity using actual depth
I

Top width, T = 3.5 FT

I depth, d = 0.18 FT
r Hydraulic Rad, R = 0.119 FT

- Capacity, Q = 0.4 cfs

t Velocity, V = 0.9 fps I Ad.qrr"t"l

I 
* Calculations based on the Virginia Erosion and Sediment Control Handbook, 3rd Ed., pagesY-122 through V-141

I
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10 February 6, 2008

Pre-Developed

BMP\

Post-Developed

Drainage Diagram for AEA003' Pond
Prepared by Land Planning Solutions 2n/2008

HydroCADd 7.10 s/; 0m517 @ 2005 HydroCAD Software Solutions LLC@@aH
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11 February 6, 2008

Type I 24-hr 1-YR Rainfall=2.80"
Page 2

AEA003 - Pond
Prepared by Land Planning Solutions

Pond BMP: BMP

Link POST: Post-Developed

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Time span=0.00-36.00 hrs, dt=O.05 hrs,721 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=0.74"

Flow Length=315' Tc=13.8 min CN=73 Runoff=0.25 cfs 0.042 af

Subcatchment2&3: DisturbedArea Runoff Area=1.090ac Runoff Depth=1.80"
Tc=10.0 min CN=90 Runofts1.46 cfs 0.164 af

Subcatchment EX-l: Pre-Developed Runoff Area=1 .420 ac Runoff Depth=0.74"

Flow !ength=435' Tc=14.9 min CN=73 Runoff=0.S0 cfs 0.087 af

Peak Elev=71.70' Storage=0.038 af Inflow=1.46 cfs 0.164 af
Outflow=O.3O cfs 0.164 af

lnflow=0.S2 cfs 0.205 af
Primary=O.52 cfs 0.205 af

Total Runoff Area = 3.190 ac Runoff Volume = 0.293 af Average Runoff Depth = 1.10"

t,c ,.. I
\' t--' " -

l

\J
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Type I 24-hr 1-YR Rainfall=2.80"
Page 3

AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment 1: Woods

Runoff = 0.25 cfs @ 10.07 hrs, Volume= 0.042af, Depth= 0.74'

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1-YR Rainfall=2.80"

Area (ac) CN Description
0.680 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fVsec) (cfs)

12.1 100 0.0750

1.7 215 0.0930

0.1

2.1

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+liqht brush

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

0.

0.

13.8 315 Total

0

0.24

lr Rr.l*trI

-

o
o

'-9lr
o.14

0.

4.1

0.06

0.04

o.o2

U

01234 10 11 12 '13 14 15 16 17 18 '19 20 21 22 23 24 25 26 27 28 29 30 3'l 32 33 34 35 36
Time (hours)
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Type I 24-hr 1-YR Rainfall=2.80"
Page 4

AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCADtO 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment 2&3: Disturbed Area

Runoff = 1.46 cfs @ 10.01 hrs, Volume= 0.164af, Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1-YR Rainfall=2.80"

Area (ac) CN Descriotion
0.820 94 Urban commercial, 85% imp, HSG C
0.270 79 50-75% Grass cover. Fair. HSG C
1.090 90 Weighted Average

Tc Length Slope Velocity Capacity Description(min) (feet) (fUft) (fUsec) (cfs)

I
I
I
T

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

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area

9'10 1'f 12 13 14 15 16 17 18 192021 22232425262728293031 3233343536

lf R"""ffl

-

IA
0

'Ilt

Hydrograph

Time (hours)



AEA003 - Pond
Prepared by Land Planning Solutions

February 6,2008

Type I 24-hr 1-YR Rainfall=2.80"
Page 5

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Softvvare Solutions LLC 2/7/2008

Subcatchment EX-l : Pre-Developed

Runoff = 0.50 cfs @ 10.09 hrs, Volume= 0.087 af, Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1-YR Rainfall=2.80"

Area (ac) CN Description
1.420 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

12.1

1.1

1.7

100 0.0750

120 0.1375

215 0.0930

0.1

1.9

2.1

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"
Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+lioht brush

@l

14.9 435 Total

n4

0.45

0.4

0.35

0.3
o
o

'cL

I
I
t
t
I
t
t
I
I
I
I
t
t
I
I
T

I
t
I

o't 2 3 4 5 6 7 8 9101112',13141516171819202',1222324252627282930313233343536
Time (hours)
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AEA003 - Pond Type I 24-hr 1-YR Rainfall=2-80"

I Prepared by Land Planning Solutions Page 6
I HvdroCAD@ 7.10 s/n 003517 O 2005 HvdroCAD Software Solutions LLC 21712008

Pond BMP: BMP
I

Inflow Area = 1.090 ac, Inflow Depth = 1.80' for 1-YR event
I Inflow = 1.46 cfs @ 10.01 hrs, Volume= 0.164 af
I Outflow = 0.30 cfs @ 10.49 hrs, Volume= 0.164 af, Atten= 80%, Lag= 29.0 min

Primary = 0.30 cfs @ 10.49 hrs, Volume= 0.164 af

I Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
I Peak Elev= 71.70'@ 10.49 hrs Surf.Area= 0.031 ac Storage= 0.038 af

Plug-Flow detention time= 55.6 min calculated for 0.163 af (100o/o of inflow)
I Center-of-Mass det. time= 55.9 min ( 838.7 -782.8)
I Volume Invert Avail.Storaqe Storaoe Descriotion

r #1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)

I- Elevation Surf.Area lnc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

I ,ooo 0.014 o.ooo o.ooo
r 71.00 0.023 0.019 0.019

72.00 0.035 0.029 0.047
I 73.00 0.049 0.042 0.090
I 74.00 0.063 0.056 0.146

75.00 0.079 0.071 0.217

t Device Routino Invert Outlet Devices
#1 Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500

Outlet Invert= 64.00' S= 0.0100'/' Cc= 0.900

I n= 0.013 Concrete pipe, bends & connections
t #2 Device 1 70.00' 3.0" Vert. Orifice C= 0.600

#3 Device I 74.25' 4.00'x 4.00' Horiz. Grate Limited to weir flow C= 0.600

I frimary OutFlow Max=0.30 cfs @ 10.49 hrs HW=71.70' (Free Discharge)r Ll=Culvert (Passes 0.30 cfs of 15.15 cfs potentialflow)
F2=Orifice (Orifice Controls 0.30 cfs 6 O.O fpsl

I L-3=Grate ( Controls 0.00 cfs)
I

I
I
T

I
T

I
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Type I 24-hr 1-YR Rainfall=2.80"
Page 7

AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP
Hydrograph

eo
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HvdroCADtO 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2i7l2008

Link POST: Post-Developed

f nflow Area = 1.770 ac, Inflow Depth = 1.39" for 1-YR event

AEA003 - Pond
Prepared by Land Planning Solutions

Inflow = 0.52 cfs @ 10.09 hrs, Volume=
Primary = 0.52 cfs @ 10.09 hrs, Volume=

Primary outflow = lnflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POST: Post-Developed

0

0.

0

0.1

0.1

0

February 6,2008

Type I 24-hr 1-YR Rainfall=2.80"
Page 8

0.205 af
0.205 af, Atten= 0%, Lag= 0.0 min

o
o

]
9

Hydrograph

o 1 2 3 4 5 6 7 I I 1011',t213 141516171819202122232425262728 2930313233343536
Time (hours)
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Type I 24-hr 2-YR Rainfall=3.50"AEA003 - Pond

Pond BMP: BMP

Link POST: Post-Developed

Prepared by Land Planning Solutions Page 9

HvdiocRoo 7.t0 s/n 003s12 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Time span=0.00-36.00 hrs, dt=O.05 hrs, 721 points

Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=1.18"

Flow Length=315' Tc=13.8 min CN=73 Runoff=O.45 cfs 0.067 af

Subcatchment 2&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=2.45"

Tc=10.0 min CN=90 RunofF1.99 cfs 0.222 af

Subcatchment EX-l : Pre-Developed Runoff Area=1.420 ac Runoff Depth=1 .18"

Flow Length=435' Tc=14.9 min CN=73 Runoff=0.91 cfs 0.140 af

Peak Elev=72.23' Storage=0.056 af Inflow=1.99 cfs 0.222 af
Outflow=O.34 ds 0.222 af

lnflow=0.76 cfs 0.289 af
Primary=Q.76 cfs 0.289 af

Totaf Runoff Area = 3.190 ac Runoff Volume = 0.429 af Average Runoff Depth = 1 .61"

I
I
I
I
I
I
I
I
I
I
I
I
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Type I 24-hr 2-YR Rainfall=3.50"
Page'10

AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment 1: Woods

Runoff = 0.45 cfs @ 10.07 hrs, Volume= 0.067af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 2-YR Rainfall=3.50"

Area (ac) CN Description
0.680 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fUsec) (cfs)

12.1

1.7

0.1

2.1

100 0.0750

215 0.0930

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+liqht brush

lr R,."ffl

13.8 315 Total

I
I
T

t
I
I
t
t
I
I
I
I
I
T

I
I
t
I
t

0.46
0.44
o.42

o.4
0.38
0.36
o.34
o.32

0.3
o.28
0.26
o.24
o.22

o.2
o.ra
0.16
o.14
o.12

0.1

o 1 2 3 4 5 6 7 8 I 10 11 12 1314 1516 171819 2021 222324252627282930313233343536
Time (hours)
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AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC

February 6,2008

Type I 24-hr 2-YR Rainfall=3.50"
Page 11

21712008

Subcatchment 2&3: Disturbed Area

Runoff = 1.99 cfs @ 10.01 hrs, Volume= 0.222af, Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 2-YR Rainfall=3.50"

Area (ac) CN Description
0.820 94 Urban commercial, SSoA imp, HSG C
0.270 79 50-75% Grass cover. Fair. HSG C
1.090 90 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

Direct Entry,

Subcatchment 2&3: Disturbed Area

10.0

to
o

'otr

I
T

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
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Type I 24-hr 2-YR Rainfall=3.50"
Page 12

AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/712008

Subcatchment EX-l : Pre-Developed

Runoff = 0.91 cfs @ 10.08 hrs, Volume= 0.140af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 2-YR Rainfall=3.50'

Area (ac) CN Descriotion
1.420 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

12.1

1.1

1.7

100 0.0750

120 0.1375

215 0.0930

0.1 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3'50"
Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+light brush

1.9

2.1

14.9 435 Total

I
I
I
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I

Subcatchment EX-l : Pre-Developed
Hydrograph

o 1 2 3 4 5 6 7 I I 10 1112 1314151617 18 152021222324252627 28293031 3233343536
Time {hours)



I

I 22 February6,2008

AEA003 - Pond Type I 24-hr 2-YR Rainfall=3-50"

I Prepared by Land Planning Solutions Page 13
f HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP

Inflow Area = 1.090 ac, Inflow Depth = 2.45" for 2-YR event
I Inflow = 1.99cfs@ 10.01 hrs, Volume= 0.222af
I Outflow = 0.34 cfs @ 10.58 hrs, Volume= 0.222 af, Atten= 83%, Lag= 34.6 min
- Primary = 0.34 cfs @ 10.58 hrs, Volume= 0.222af

I Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
I Peak Elev= 72.23'@ 10.58 hrs Surf.Area= 0.038 ac Storage= 0.056 af

Plug-Flow detention time= 69.0 min calculated for 0.222 af (100% of inflow)
I Center-of-Mass det. time= 69.3 min ( 839.2 -770.0 )
t Volume Invert Avail.Storaqe Storaqe Descriotion

r #1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)
I! Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

I -ro-5il 
0.014 o.ooo o.ooo

I 71.00 0.023 0.019 0.019
72.00 0.035 0.029 0.047

I 73.00 0.049 0.042 0.090
I 74.00 0.063 0.056 0.146
- 7s.oo 0.079 0.071 0.217

I Device Routing Invert Outlet Devices
! #1 Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500

Outlet Invert= 64.00' S= 0.0100'/' Cc= 0.900

I n= 0.013 Concrete pipe, bends & connections

t #2 Device 't 70.00' 3.0" Vert. Orifice C= 0.600
#3 Device 1 74.25' 4.00'x 4.00' Horiz. Grate Limited to weir flow C= 0.600

I frimary OutFlow Max=0.34 cfs @ 10.58 hrs HW=72.23' (Free Discharge)r Ll=Cul"ert (Passes 0.34 cfs of 15.75 cfs potentialflow)

FZ=Orifice (Orifice Controls 0.34 cfs @ 7.0 fps)
I L3=Grate ( Controls 0.00 cfs)
I

I
I
I
I
I
I
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Type I 24-hr 2-YR Rainfall=3.50"
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AEA003 - Pond
Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP
Hydrograph
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AEA003 - Pond
Prepared by Land Planning Solutions

February 6, 2008

Type I 24-hr 2-YR Rainfall=3.50"
Page 15

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Link POST: Post-Developed

lnflow Area = 1.770 ac, Inflow Depth = 1.96' for 2-YR event
Inflow = 0.76 cfs @ 10.08 hrs, Volume= 0.289 af
Primary = 0.76 cfs @ 10.08 hrs, Volume= 0.289 af, Atten= Oo/o, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

8 910 1'.t12 13 14 15 16 17 18 192021 22232425262728293031 3233343536

Link POST: Post-Developed
Hydrograph
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Type I 24-hr 10-YR Rainfall=5.80"
Page 16

AEA003 - Pond
Prepared by Land Planning Solutions

Pond BMP: BMP

Link POST: Post-Developed

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Time span=O.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 1: Woods RunoffArea=0.680 ac Runoff Depth=2.92"
Flow Length=315' Tc=13.8 min CN=73 Runoff=1.28 cfs 0.166 af

Subcatchment 2&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=4.65"
Tc=10.0min CN=90 RunofF3.74 cfs 0.422af

Subcatchment EX-l: Pre-Developed Runoff Area=1.420 ac Runoff Depth=2.92"
Flow Length=435' Tc=14.9 min CN=73 Runoff=2.59 cfs 0.346 af

Peak Elev=73.72' Storage=0.128 af Inflow=3.74 cfs 0.422 af
Outflow=O.45 cfs 0.422 af

lnflow=1.68 cfs 0.588 af
Primary=1'68 cfs 0'588 af

Total Runoff Area = 3.190 ac Runoff Volume = 0.934 af Average Runoff Depth = 3.51"
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Type I 24-hr 10-YR Rainfall=5.80"
Page 17

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment 1: Woods

Runoff = 1.28 cfs @ 10.06 hrs, Volume= 0.166 af, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1O-YR Rainfall=5.80"

Area (ac) CN Descriotion
0.680 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fUsec) (cfs)

12.1 100 0.0750

1.7 215 0.0930

0.1

2.1

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+light bfuEh

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

13.8 315 Total
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27 February 6,2008

Type I 24-hr 10-YR Rainfall=5.80"
Page 18

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment 2&3: Disturbed Area

Runoff = 3.74 cfs @ 10.00 hrs, Volume= 0.422af, Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1O-YR Rainfall=5.80"

Area (ac) CN Descriotion
0.820 94 Urban commercial, 85% imp, HSG C
0.270 79 50-75% Grass cover, Fair, HSG C
1.090 90 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area

8 910'11 '12'13 14 15 16 17 18 192021 22232425262728 293031 3233343536
Time (hourc)
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Type I 24-hr 10-YR Rainfall=5.80"
Page 19

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment EX-1 : Pre-Developed

Runoff = 2.59 cfs @ 10.07 hrs, Volume= 0.346 af, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type 124-hr 10-YR Rainfall=5.80"

Area (ac) CN Description
1.420 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fVsec) (cfs)

12.1

1.1

1.7

100 0.0750

120 0.1375

215 0.0930

0.1

1.9

2.1

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"
Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+liqht brush

14.9 435 Total
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Subcatchment EX-1 : Pre-Developed
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_ AEA003 - Pond Type I 24-hr 10-YR Rainfall=5.80"

I Prepared by Land Planning Solutions Page 20
I HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP
I

Inflow Area = 1.090 ac, Inflow Depth = 4.65' for 10-YR event
I Inflow = 3.74 cfs @ 10.00 hrs, Volume= 0.422 af
I Outflow = 0.45 cfs @ 11.02 hrs, Volume= 0.422 af, Atten= 88%, Lag= 60.9 min

Primary = 0.45 cfs @ 11.02 hrs, Volume= O.422 af

I Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
! Peak Elev= 73.72' @ 11.02 hrs Surf.Area= 0.059 ac Storage= 0.128 af

Plug-Flow detention time= 125.7 min calculated for 0.422 af (100% of inflow)
I Center-of-Mass det. time= 125.5 min ( 870.4 -744.9)
I Volume lnvert Avail.Storaqe Storage Description

I #1 70.00' 0.217 af Gustom Stage Data (Prismatic)Listed below (Recalc)

t Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

I ,ooo 0.014 o.ooo o.ooo! 71.00 0.023 0.019 0.019
72.00 0.035 0.029 0.047

I 73.00 0.049 0.042 0.090

I 74.00 0.063 0.056 0.146
75.00 0.079 0.071 0.217

I Device Routinq Invert Outlet Devices
#1 Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500

Outlet Invert= 64.00' S= 0.0100'/' Cc= 0.900

I n= 0.013 Concrete pipe, bends & connections
I #2 Device 1 70.00' 3.0" Vert. Orifice C= 0.600

#3 Device 1 74.25' 4.00'x 4.00' Horiz. Grate Limited to weir flow C= 0.600

I f rimary OutFlow Max=0.45 cfs @ 11.02 hrs HW=73.72' (Free Discharge)r L1=Culuert (Passes 0.45 cfs of 17.32 cfs potential flow)
F2=Orifice lOritice Controls 0.45 cfs g S.t fpsl

I L3=Grale ( Controls 0.00 cfs)
I

I
I
t
I
t
I



AEA003 - Pond
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Type I 24-hr 1}-YR Rainfall=5.80"
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HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP
Hydrograph
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HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Link POST: Post-Developed

f nflow Area = 1.770 ac, Inflow Depth = 3.99" for 10-YR event

AEA003 - Pond
Prepared by Land Planning Solutions

Inflow = 1.68 cfs @ 10.06 hrs, Volume=
Primary = 1.68 cfs @ 10.06 hrs, Volume=

Primary outflow = lnflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

February 6, 2008

Type I 24-hr 1}-YR Rainfall=5.80"
Page 22

0.588 af
0.588 af, Atten= 0%, Lag= 0.0 min

9 10 11 12 13 14 15 16 17 18 't9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)

Link POST: Post-Developed
Hydrograph
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Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 O 2005 HvdroCAD Software Solutions LLC

32 February6,2008

Type I 24-hr 100-YR Rainfall=8.00"
Page 23
21712008

Time span=0.00-36.00 hrs, dt=0.05 hrs,721 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment 1: Woods Runoff Area=0.680 ac Runoff Depth=4.81"
Flow Length=315' Tc=13.8 min CN=73 Runoff=2.18 cfs 0.273 af

Subcatchment 2&3: Disturbed Area Runoff Area=1.090 ac Runoff Depth=6.81"
fc=10.0 min CN=90 RunofF5.41 cfs 0.618 af

Subcatchment EX-l : Pre-Developed Runoff Area= 1.420 ac Runoff Depth=4.81"
Flow Length=435' Tc=14.9 min CN=73 Runoff=4.41 cfs 0.569 af

Peak Elev=74.35' Storage=0.169 af lnflow=5.41 cfs 0.618 af
Outflow=2.21 cfs 0.618 af

lnflow=3.52 cfs 0.891 af
Primary=$'52 cfs 0'891 af

Total Runoff Area = 3.190 ac Runoff Volume = 1.460 af Average Runoff Depth = 5.49"

Pond BMP: BMP

Link POST: Post-Developed



AEA003 - Pond
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33 February 6, 2008

Type I 24-hr 100-YR Rainfall=8.00"
Page 24
2t7t2008

Subcatchment 1: Woods

Runoff = 2.18 cfs @ 10.05 hrs, Volume= 0.273 af, Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type I24-hr 100-YR Rainfall=8.00"

Area (ac) CN Description
0.680 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (fUsec) (cfs)

12.1 100 0.0750

1.7 215 0.0930

0.1

2.1

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+liqht brush

t
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13.8 315 Total
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Type | 24-hr 100-YR Rainfall=8.00"
Page 25

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment 2&3: Disturbed Area

Runoff = 5.41 cfs @ 10.00 hrs, Volume= 0.618 af, Depth= 6.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 100-YR Rainfall=8.00"

Area (ac) CN Description
0.820 94 Urban commercial, 85% imp, HSG C
0.270 79 5$-75o/o Grass cover. Fair. HSG C

t
I
I
I
I
I
I
I
I
t
I

1.090 90 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

Hydrograph

10.0 Direct Entry,

Subcatchment 2&3: Disturbed Area

910 11 12 13 14 15 16 17 18 19202',t22232425262728293031 3233343536
Time (hours)
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Type I 24-hr 100-YR Rainfall=8.00"
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Prepared by Land Planning Solutions
HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Subcatchment EX-l : Pre-Developed

Runoff = 4.41 cfs @ 10.07 hrs, Volume= 0.569 af, Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type | 24-hr 1OO-YR Rainfall=8.00"

Area (ac) CN Description
1.420 73 Woods, Fair, HSG C

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

12.1 100 0.07s0

1.1 120 0.1375

1.7 215 0.0930

0.1

1.9

2.1

Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.50"
Shallow Goncentrated Flow,
Woodland Kv= 5.0 fps

198.88 ParabolicChannel,
W=35.00' D=4.00' Area=93.3 sf Perim=36.2'
n= 0.400 Sheet flow: Woods+lioht brush
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14.9 435 Total

Subcatchment EX-1 : Pre-Developed
Hydrograph
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Type I 24-hr 100-YR Rainfall=8.00"
Page 27

HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP
I

Inflow Area = 1.090 ac, lnflow Depth = 6.81' for 100-YR event
I Inflow = 5.41 cfs @ 10.00 hrs, Volume= 0.618 af
I Outflow = 2.21 cfs @ 10.21 hrs, Volume= 0.618 af, Atten= 59%, Lag= 12.3 min

Primary = 2.21 cfs@ 10.21 hrs, Volume= 0.618af

I Routing by Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
- Peak Elev= 74.35'@ 10.21 hrs Surf.Area= 0.069 ac Storage= 0.169 af

Plug-Flow detention time= 145.4 min calculated for 0.617 af (100% of inflow)
I Center-of-Mass det. time= 145.5 min (877.2 - 731.6 )
I Volume Invert Avail.Storaqe Storage Description

I #1 70.00' 0.217 af Custom Stage Data (Prismatic)Listed below (Recalc)

I
- Elevation Surf.Area lnc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

I ,ooo 0.014 o.ooo o.ooo
! 71.00 0.023 0.019 0.019

72.00 0.035 0.029 0.047

I 73.00 0.049 0.042 0.090

I 74.00 0.063 0.056 0.146
75.00 0.079 0.071 0.2't7

I Device Routino Invert Outlet Devices
#1 Primary 64.50' 15.0" x 50.0' long Culvert RCP, sq.cut end projecting, Ke= 0.500

Outlet Invert= 64.00' S= 0.0'100 7' Cc= 0.900

I n= 0.013 Concrete pipe, bends & connections
I ffi#P O€ndce I 70.00' 3.0'vert. orifice c= 0.600

#3 Device 1 74.25' 4.00'x 4.00' Horiz. Grate Limited to weir flow C= 0.600

I frimary OutFlow Max=2.13 cfs @ 10.21 hrs HW=74.35' (Free Discharge)r Ll=Crluert (Passes 2.13 cfs of 17.95 cfs potentialflow)
FZ=Orlflce (Orifice Controls 0.49 cfs @ e.g fps)

I L3=Grate (Wek Conlrols 1.64 cfs @ 1.0 fps)
I

I
I
I
I
I
T
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HvdroCAD@ 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Pond BMP: BMP
Hydrograph
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Type I 24-hr 100-YR Rainfall=8.00"
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HvdroCADtO 7.10 s/n 003517 @ 2005 HvdroCAD Software Solutions LLC 2/7/2008

Link POST: Post-Developed

lnflow Area = 1.770 ac, lnflow Depth = 6.04' for 100-YR event
Inflow = 3.52 cfs @ 10.19 hrs, Volume= 0.891 af
Primary = 3.52 cfs @ 10.19 hrs, Volume= 0.891 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

7 8 910 11 12 13 14 15 16 17't8 19202't22232425262728 293031 3233343536
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SECTION II

STORM SEWER DESIGN COMPUTATIONS
HYDRAULIC GRADE LINE COMPUTATIONS

INLET SPREAD CALCUI-ATIONS
&

DRAINAGE AREA MAP
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TABLE 3
WORKSHEET FOR BMP POINT SYSTEM

Revise<i to meet I/l/2000 Regulations

TOTAL SITE AREA :277.21 AC.

February 6, 2008

8223-6
3n7nr

STRUCTURAL BMP POINT ALLOCATION

l:"\
t{

I BMP.

I wet Pond #l

I 
Dry Pond #l

Dry Fond #2

t Dry Pond #3

I Dry Pond #4

BMP Points

l0

4

4

4

6

Fraction of
Site Served
by BMP

(149.3s + 236.16) :

(30.83 + 236.16) =

(22.00 + 236.16) :

(8.00 + 236.16)

(36.55 + 236.16)

Weighted

.. BMP Points

6.32

0.52

0.37

0.14

0.93

8.28

r0.00
TOTAL

x

x

x

x

x

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

I B. NATURAL OPEN SPACE CREDTT

Fraction o-f Site

3t"7
277.21

Natural
O.pen Space Credit

0.15
x (0"1 per l%)

Points for
Natural Open Space

132

C. TOTAL WEIGHTED POINTS

8.28
Structural BMP Points

1.72

Natural Open Space Points

t NorES:

t
l) 216.16 Acre is area above RPA per discussion with County.

2) Natural open space ateas are along the perimeter of the project

up to the rear property of the lots.

I il-Jijli;;* 
we are grand fathered to a previously approved master plan, our site still conforms to the new

I E223\06\Wordproc\Documenilt2236N0l.hwp.doc

I
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joannad
Typewritten Text
From this point forward the file is not certified. The list below details the documents that have been added to the file, the personthat added the documents and the date they were added.   
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WC102

WC084

WC083

WC082

WC067

WC066

As
hin

gto
n W

ay
  

Penzance Pl  

Rochambeau Dr  

Nice Dr  Loch Haven Dr  

Guildford Ln  

Fairmont Dr  

Dunbarton Cir  

Knollwood Dr  

Fairview Dr  

Lakepoint Ct  

Bridlington Way

Point O Woods Rd  

Meadowcrest Trl  

Bournemouth Bend  

Camellia Ct  Leice
ster

  N

Leicester  S

Kirkcaldy Ct  

Oldham Ct  

Gl
isa

n C
t  

Westberry Ct  

To
rba

y B
en

d  

Beckenham Ct  

He
lm

sd
ale

 C
t  

Chelmsford Ct  

Rochambeau Dr  

3927

3916

8112

4057

8408

8419

8409

3982

3919

3935

8401

8420
3915

8405

8105

3986

3956

8412

8404

3920

8108
4027

3905

3924

8416

3939

4009

4091

4059

3921

3909

4015

3901

8448

8400

3981
3977

4100

4019

3900

250

8444

8101

39433908

3984

8390

8431

3975

3904

8512

8495

8100

4008

3940

3958

8459

3951

4000

8427
8432

8436

8423

8511

8504
8508

3913

3928

3945

8424
8428

4023

4063

8415

3983

3959

8452

4043

4006

3973

4067

8487

3964

4039

3925

254

4071

4005

4087

3917

3931

3936
3929

4083

8467

3968

3933

4096

3979

3952

3912

3966

3976

3955

8463
8460

8451

3967

3948

4095

4075

8464

4012

8104

8484

4079

8456

8488

3960

4092

8491

3970

8492
4018

4068

4016
8479

3962

4076

8447

8439

3932

3971

8500

4020
4028

3969

4036

4010

8109

3957

3941
3937

3972

8496

4032

4056

3997 4024

4064

4072

4001 4044

3949

4084

3993

8483

3947

James City County - Stormwater Division

Wellington Estates

Legend
! BMPs

WC084 
Maintenance Agreement 
Dated 12/24/02

WC082
Maintenance Agreement 
Dated 12/24/02

WC102  
Maintenance Agreement 
Dated 3/6/08

WC083  
Maintenance Agreement 
Dated 12/24/02

WC066
Maintenance Agreement 
Dated 2/3/05

Ü

Tynemouth Way

Down Patri
ck Way

Att
leb

oro
ug

h W
ay

WC067 Does not have 
a Maintenance Agreement
Constructed in 1941
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