Stormwater Division

MEMORANDUM

DATE: March 11,2010

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: CC035
PIN: 4820100003
Subdivision, Tract, Business or Owner

Name (if known): Williamsburg Landing
Property Description: Senior Care/Retirement Facility
Site Address: ; 5560 Williamsburg Landing Drive
Box 18 Drawer: N/A '
Agreements: (in file as of scan date) Y Book or Doc#: 020026036 Page:
809 797

Comments
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COUNTY OF JAMES CITY, VIRGINIA

DECLARATION OF COVENANTS

- INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this 25 day of October, 2002, between Williamsburg Landing, Inc. and all
successors in interest, hereinafter referred to as the "COVENANTORS (8)," owner(s) of the following
property: James City County Tax Parcels 4820100003 and 4810100033, project name, Williamsburg
Landing, Deed Book 809, Page No. 797; Instrument No. 020013717 and the County of James City,
Virginia ("COUNTY.")

WITNESSETH:

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

1. The COVENATOR (S) shall provide maintenance for the drainage system including any
runoff control facilities, conveyance systems and associated easements, hereinafter referred to as the
"SYSTEM," located on and serving the above-described property to ensure that the facility that the
SYSTEM is and remains in proper working condition in accordance with approved design standards, and
with the law and applicable executive regulations. The SYSTEM shall not include any elements located
within any Virginia 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 FACILITY for the purpose of inspecting, operating, installing, construction, reconstruction,
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 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
asses the COVENANTOR(S) and/or all property served by the SYSTEM for the cost of the work and any

applicable penalties.
Indrsmind~F 020026036
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6. The COVENANTOR(S) shall indemnify 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 notify 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 WHEREOQOF, the COVENANTOR(S) have executed this DECLARATION OF
COVENANTS as of first above written.

COVENANTOR(S) ‘

ATTEST: Print Name/Title: Williarrli\])oig, Executive Director

A
L=

COMMONWEALTH OF VIRGINIA
€HY/COUNTY OF (

I hereby certify that on this A5 7'? day of ZOCJlDA(}L , 2002, before the subscribed, a Notary
Public of the State of Virginia, and for the-Gity/County of Oyzanzs Cob , aforesaid personally
appeared _j¢)iffiam A. Toi / o and dld'acknowledgé/the aforegomg instrument to be
their Act.

[O IN WITNESS WHEREOF, I have hereunto set my hand and official seal thisal5 day of
C ,200

()//)”A’/ % %Ww/l A

ary Public

My Commission expires: Qaﬁk ra? 5// OO

\
)
/
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A;;izj»ved az to fz: 7

‘A{";‘V County yxtt'orney

This Declaration of Covenants prepared by:

Charles. J. Bodnar, P.E.

(Print Name)

Associate, The LandMark Design Group, Inc.

(Title)

4029 Ironbound Road, Suite 100

(Address)

Williamsburg, VA 23188

(City) (State) (Zip)

Page 3 Revised 01/02



COUNTY OF JAMES CITY, VIRGINIA

DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this 25 day of October, 2002, between Williamsburg Landing, Inc. and all
successors in interest, hereinafter referred to as the "COVENANTORS (8)," owner(s) of the following
property: James City County Tax Parcels 4820100003 and 4810100033, project name, Williamsburg
Landing, Deed Book 809, Page No. 797; Instrument No. 020013717 and the County of James City,
Virginia ("COUNTY.")

WITNESSETH:

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

1. The COVENATOR (S) shall provide maintenance for the drainage system including any
runoff control facilities, conveyance systems and associated easements, hereinafter referred to as the
"SYSTEM," located on and serving the above-described property to ensure that the facility that the
SYSTEM is and remains in proper working condition in accordance with approved design standards, and
with the law and applicable executive regulations. The SYSTEM shall not include any elements located
within any Virginia 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 FACILITY for the purpose of inspecting, operating, installing, construction, reconstruction,
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 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
asses the COVENANTOR(S) and/or all property served by the SYSTEM for the cost of the work and any

applicable penalties.
/T ok 6o3é
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6. The COVENANTOR(S) shall indemnify 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 notify 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 first above written.

COVENANTOR(S) ‘

ATTEST: | Print Name/Title:_William, Poi g. Executive Director

A
L=

COMMONWEALTH OF VIRGINIA
€€FY/COUNTY OF

I hereby certify that on this 35 #h day of ﬁCJ’ZﬁCL , 200, before the subscribed, a Notary
Public of the State of Virginia, and for the Siy/County of %{, anca (4 g , aforesaid personally
appeared _jt)iflam A. Toi o; and did"acknowledge'the aforegnmg instrument to be

their Act.

IN WITNESS WHEREOF, I have hereunto set my hand and official seal thisadS day of
O-drben , 2002

()//Pm'/ % ?///Wﬂm

ary Public

My Commission expires: Qdﬁ# ta? 5/1 OO S
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| Apprgved ag to fi

‘A{'S-\\ County Wttorney

This Declaration of Covenants prepared by:

Charles. J. Bodnar, P.E.

(Print Name)
Associate, The LandMark Design Group, Inc.

(Title)

4025 Ironbound Road, Suite 100

(Address)

Williamsburg, VA 23188

(City) (State) (Zip)
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James City County, Virginia
Envivonmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior 10 release of surety, an “as-built” plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities invoiving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP’s accepted by the County. )

Section 1 - Site lnformation:

Project Name: _‘ﬁ/ M5 Lanozue
Structure/BMP Name: X - Ay 5
Project Location: ~ Pgexsiey MAGTsTEera. Drameney - oes Lace Bwey Rosp NEAT Tuggsgerzem o Broccwee Do
BMP Location: Berween Bow LaME Ano Downans Sweer on me NE sme of Tve Maw
County Plan No.: s d S 4] wr 4 b2
Project Type: m{esidemial 3 Business Tax Map/Parcet No.: (43-2X 01-03) (yg-2)01-23)
{J Commercial [ Office BMP ID Code (if known): '
3 institutional {3 Industrial Zoning District:: - _L-5
1 Public 3 Roadway Land Use: _Ressoesara - Rerstsmper Lomne
O Other Site Area (sf or acres);  §D.35 AL

Briefl Description of Stormwater ManagememeMP Facxhty 8&3:“‘*3 I&; A ‘-l*POIAt‘T 5% oF

Nearest Visible Landmark t0 SWM/BMP Facility: WELzasmsbuns Lonozae - Eapcl (ount APATMENTS

Nearest Vertical Ground Control { if known &

ICC Geodetic Ground Control  [J USGS O3 Temporary [ Arbitrary 3 Other
Station Number or Name: 55
Datum or Reference Elevation: 2%.29

Contro! Description: _Comrem. x5 8 3% ” BLAA_&WM
Control Location from Subject Facility: Comspot Ta tocamp O.b vz Sesrs_ee BT 613 (Laxg
wgngnr (TReasurs Toiamo Roap)

Powey. R0), 17.07 west oe me_ & o Ry 617 P
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Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: &yYes [INo ) Unknown
Approx. Construction Start Date for SWM/BMP Facility:
Facility Monitored by County Representative during Construction; AvYes [INo 3 Unknown

Name of Site Work Contractor Who Constructed Facility: DAce Massze, Conrgaima., Tal,

Wame of Professional Firm Who Routinely Monitored Construction: RAc.Kanney anp Co.
Date of Completion for SWM/BMP Facility:
Date of Record Drawing/Construction Certification Submittal:

( Note: Record Drawing and Construction Certifications are required within thirty (30} days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental
Division prior to final 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:_\Wiecsaespue  Lanorne, Tac

Mailing Address: S700 \wiruzamsBuke Lanorne Dezve

Wrinsanstue, VA 23185
Business Phone: 7257~ - ) Fax:
Contact Person: Tuckerr Title:
Design Professional: { Nate: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility. )

Firm Name: _ Lanpaaee Desten Groud

Mailing Address: Y029 Irenpousiy Ro. , Surmp 100
Wruzamseueo, VA 23188

Business Phone: 7252« 253294725

Fax: 767-229~0049

Responsible Plan Preparer: Cuamiee 5. Bopnag

Title: _Peof, Eruzneeg

Plan Name: _liruzsuspute | anorne

Firm’s Project No. _20600312- 0600.87

Plan Date:_Fepensry 20, 20072

Sheet No.’s Applicable 1o SWM/BMP Facility: C~lp / £~14 / C-le / C-17/ C8/C-11

BMP Contractor; {Note: Site Work Contractor directly responsible for construction of the Stormwater
Management 7 BMP facility.}

Name: _ DAk L. Massrs  Conreacrer, Tue,
Mailing Address: 3900 Lo ‘
Werrizaasturs, VA 23188
Business Phone: 2577~ 544 ~ 864>
Fax: 757 - 5ble ~8566
Contact Person: Sreny Wrouan
Site Foreman/Supervisor: _N\Ex
Specialty Subcontractors & Purpose (for BMP Construction Oniy}:
_Bevanr  Conmacrzne, Tuc ~Sueer Prie waus
ARTY LENLTS ™ E Lo A8 E21TH > i

EXNLATALG
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ect - fonal ions:

Centifying Professionals: ¢ Alote: A Registered Professional Engineer or Certified Land Surveyer is responsible for
preparation of a Recard Drawing, sometimes referred to as an 4s-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities.
A Regisiered Professional Engineer is responsible for the inspection, manitoring and
eertification of Stormwater Managemert / BMP facilities during iis construction. }

1 hereby certify to the best of my knowledge

and betief that this record drawing represents the actual
-condition of the Stormwater Manggement / BMP
facility. The factlity appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, except as specifically
noted.

AR g
WE&.

1~

r 4
3 BAUCE W.FLORA 53
Lic. No. 001988 &

Y2£09
_ﬁ&%%b (Seal)

Virginia Registered Professional Engineer
or Certified Land Surveyor

1 hereby certify to the best of my knowledge

and betief that this Stormwater Management/BMP
facility was monitored and constructed in
aceordance with the provisions of the approved
degign plan, specifications and stormwater
management plan, except as specifically

noted.

C‘}%.

CARL P. BENSON 5
Lic. No. 021962

]
o] &

Vieginia Regixtemd
Professional Engineer
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James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review

Tracking Form

Project Name: %t“‘ 2 ég; Wﬂm WH}

County Plan No.: b |
Stormwater Management Facility:
BMP Phase #: 01 0ou oI

»” Information Package Received. Date/By:_UneMPwin
e Completeness Check;

@ Record Drawing Date/By: Bl/iv/2008 Bruce Flovrs
Construction Certification Date/By: {1 [2e Carl Bens
RD/CC Standard Forms (Required for all BMPs after Feb 1% 20010nly)

w~ Insp/Maint Agreement # / Date: _ 02003603l AWV S, 2003

o BMP Maintenance Plan Location:

o Other:

o Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review
o Yes o No Location:

v Assi ign County BMP ID Code #: Code: £.0-E234%™

Preliminary Input/Log into Division’s “As-Built Tracking Log”

dd Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Nams, etc.)
Active Project File Review (correspondence, H&H, design computations, etc.).

Imt;al As-Built File setup (File label, folder, copy planz‘deta Is/design information, etc.}).
Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).,
y/ Pre-Inspection Drawing Review of Approved Plan {Quick look prior to Field Inspection).

Final Inspection (FI} Performed Date:
Record Drawing {RD) Review Date:
. Construction Certification {CC) Review Date:
Actlons

No cornments.
Comments. Letter Forwarded. Date:
Record Drawing (RD)
Construction Certification (CC)
Construction-Related (CR)
Site Issues (SI)

v Cther !
o Second Submission:
o, Reinspection {if necessary):
g Acceptable for SWM Purposes (RD/CC/CR/Other), Ok to proceed with bond release,

UDUDD

Complete "Surety Reguest Form®.

Check/Clean active file of any remaining material and finish *As-Built” file.
n/ Add to County BMP Inventory/Inspection schedule (Phase [, I or 111},
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and save into County BMP Inventory.
Request mylar/reproducible from As-Built plan preparer.

Complete “As-built Tracking Log”,

tast 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,

L R T o B R

Inspector: Date:

Chief Engineer: Date:

**k Sep geparate checklist, if needed,



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

L.

|

P e

“

I

P <

iallle

Methods and Presentation; ( Required for all Stormwater Management / BMP facilities )

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

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

All plan sheets labeled with “RECORID DRAWING™ in large text in lower right hand corner
{Approved County Plan Number and BMP 1D Code can be included if known).

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

All plan sheets have certification statements and certifying professional’s signature and scal,

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

1

2.

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, contours or spot elevations as required 10
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot ¢levations, or cross-sections, may
be necessary by the professional to ensure approved design configurations, depths and volumes
were closely maintained. I grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing 10 ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spiliway or outlet barrel. Must extend al
least 100 fi. downstream of the pipe outlet or fo 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 refative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be sieeper, but no flatter or narrower than design.

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

Page Gof 16



10.

i

12,

13.

15,

16.

17.

18.
5.
20,
21.

22.

Primary control structure (riser) diameter or dimensions, height, fype 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.
Type and size of anti-vortex and trash rack device. Height, dismeter, dimensions, bar spacings €if
applicable) and elevations relative 1o the principal spillway crest. Indicate if lockable hatch is

present or not,

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

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

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

Outlet barrel diameter, length, stope, type and thickness class of material and type of flared end
sections, headwall or endwail.

Outfall protection dimension, type and depth of rock and if underiain filter fabric is present.

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

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility,

BMP vicinity properly cleaned of stockpiles and construction debris,

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

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility,

Page 7 of 16
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James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review

Tracking Form

Project Name: %%‘lmcbv_l Lanfing Bmptt 3
County Plan No.: - 01"1-0° Y

Stormwater Management Facility:
BMP Phase #: Ol o1 03 111

»” Information Package Received. Date/By: {dnleN Dwn
e~ Completeness Check:

& Record Drawing Date/By: B/iv/z008 Bruce Flove
o Construction Certification Date/By: i f2o Ca
RD/CC Standard Forms (Required for all BMPs after Feb 1* 20010nly)

w~ Insp/Maint Agreement # / Date: O2003-603(p MNov S, 2003
o BMP Maintenance Plan Location:

o Other:

o Standard E&SC Note on Appraved Plan Reguiring RD/CC or County comment in plan review
o Yes o No Location:

w” Assign County BMP ID Code #: Code: LL O35

Preliminary Input/Log into Division’s “As-Built Tracking Log”

dd Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
Active Project File Review (correspondence, H&H, design computations, etc.).

Initial As-Built Fite setup (Fiie label, folder, copy plan/details/design information, etc.}.
|/ Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
i Pre-Inspection Drawing Review of Approved Plan (Quick look pricr to Fleld Inspection).
Final Inspection {FI) Perfarmed Date:
Record Drawing (RD) Review Date:
é/ Construction Certification {CC) Review Date:

Actions
No comments.

Comments. Letter Forwarded. Date:
Record Drawing (RD)

Construction Certification (CC)
Censtruction-Related (CR)

Site Issues (S1)

Other :
o Second Submission:
o, Reinspection (if necessary):
? Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release.

aoodaao

a]

Complete “Surety Request Form”.

Check/Clean active file of any remaining material and finish *As-Built” file.
o/ Add to County BMP Inventory/Inspection schedule {Phase I, I1 or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and save into County BMP Inventory.
Regquest mylar/reproducible from As-Built plan preparer,
Complete “As-built Tracking Log”.
Last check of BMP Access Database (County BMP Inventory),
Add BMP to ICC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facility)
Add BMP to PRIDE BMP ratings database.

Final Sign-0Qf;

oDooOoco0oDODo

Inspector: Date:

Chief Engineer: Date:

*** See separate checklist, if needed.



James City County, Virgiaia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chaprer
23, Section 23-10(4), BMP’s shail be designed and constricted in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s,
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of sarely, an “as-buiilt” plan prepared by a registered Professional
Engineer or Cerfified Land Surveyor must be provided for the drainage system for the praject,
including any Best Management Practice (BMP) facilities. 1n addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the siructure duving its construction. Currently there are
over 21} water quality type BMP’s accepted by the County. )

Section 1 - Site information:

Project Name: ‘vJ:Lu Larnorne
Structure/BMP Name: 7@:.0‘
Project Location: mﬂmww or Broctwme DR
BMP Location: Lerweey Bow Lane ane Downans Swegy on e NE smoe or Tie Mate
County Plan No.: e d L &1 d - 02 . .
Project Type: ™ Residential ) Business Tax Map/Parcel No.; (4g-2X.01-03) (y3-2)(01-23)
0 Commercial 0 Office BMP ID Code (if known): i
3 institutional T Industrial Zoning District:: - B.-8
3 Public {3 Roadway Land Usge: Rearnes rrsn- Reptpangur Lovine
3 Other Site Area (sf ot acres): JO.35 AL

Brief Descnpmon of StomwakerManagemenUBMP Facul:ty ﬁA&cu*3 S A ‘-1~ch0.\‘7' 6% o

Nearest Visible Landmark 1o SWM/BMP Facility: ZWrtszAmabuns Lanozue - Eagcl Cougr APsermesss

Nearest Vertical Ground Control { if kaown ):

@ICC Geodetic Ground Contrel [ USGS O Temporary £ Arbitrary O Other
Station Number or Name: 355
Datum or Reference Elevation: 2%.29

Controf Description: _Convean x5 8D % " Oza, OTaC T LOWREE
Control Location fmm Subject Facility: Commor Ta Locamn 06 u;.m;.m_;

fo or e & or Ry 6y

Page | of 16
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PreConstruction Meeting Held for Construction of SWM/BMP Facility: Yes ONo JUnknown
Approx. Construction Start Date for SWM/BMP Facility:

Facility Monitored by County Representative during Construction: Fyes ONo (JUnknowa
Name of Site Work Contractor Who Constructed Facility: cie L, Conr ‘
Name of Professional Firm Who Routinely Monitored Construction: _w_gmm Co,

Date of Completion for SWM/BMP Facility:
Date of Record Drawing/Consiruction Certification Submittal:

( Note: Recard Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Censtruction Certifications must be reviewed and approved by the James City County Environmental
Division prior to final inspection, acceptance and bond or surety release. )

Section 3 - Owner / Desizner / Contractor [nformation:

Owner/Developer: {Nuote: Site Owner or Applicant responsible for development of the project.)

Name:_\Wtiraespude Lanome, Tue
Mailing Address: S700 WwiruzamsBuke laubruse Derzve
Wrusamatuke, VA 2385
Busincss Phone: 757-2 5%, - 8O Fax:
Comtact Person: gy TucpeTr Title:

Design Professionai: ( Note: Professional Engineer or Certified Land Surveyor responsible for the desipgn and
preparation of plans and specifications for the Stormwater Management / BMP jacility. }

Firm Name: _ LAmpmare Desren Grour
Muiling Address: Yoz Irempotup 0., Suzze 10O
moBule, VA 23188

Lk] LTA
Business Phone: "257-2.53.24725
Fax: 3857-229-00M9

Responsible Plan Preparer:  Cuaups 5. Boouag,
Title: _Peor, Enazngez
Plan Name:

Firm’s Project No, _2000312 ~ 000.87
Plan Date:_FEpeusny 2.0, 20072
Sheet No.'s Applicable to SWM/BMP Facility: Co)p / £=14 / €-16 / C-177/ €~18/¢-11

BMP Contractor: {Note. Site Work Contractor directly responsible for construction of the Stormwater
Managemen: / BMP fucility.

Name: _ DAk L. Massze  Conrracrer, Tue,

Mailing Address: Mb LANE.
Wiirastune, VA 23188

Business Phone: 257~ 544 - 864>

Fax: 57 - Sbolo ~ 8566

Contact Persor: Speany Wouan

She Foreman/Supervisor: _Mzxe Waregn

Specialty Subcontractors & Purpose (for BMP Construction Only):

Wy Conmacraae, Tane, ~SHEerT PLE Waus
_Langscate SolurIons - S€ementa Procx Revaraowe Wiau.
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Cenifying Professionats:

ions;

{ Note: A Registered Professiona! Engineer or Certified Land Surveyver is responsible for
preparation of @ Record Dronving, sometimes referred 1o a5 an As-Bullt plan, for the
drainage system for the project including any Starmwater Management/BMFP Facilities.
A Registered Professional Engineer is responsible for the inspection, manitoring and
eertification of Stwrmowater Managemen: / BMP Joctlittes during its constraction. }

1 hereby certify to the best of my knowledge L hereby certify to the best of my knowledge

and belief that this record drawitig represents the actual and belief that this Siormwater Management/BMP
-cordition of the Siormwater Management { BMP facility wvas monitored and construsted in

facility. The facility appears lo conform with the accordance with the provisions of the approved
provisions of the approved design plan, specifications design plan, specifications and stormwater

and stormwater managemsnt plan, except as specifically management plan, except as specifically

noted.

j«é‘

>
; BRUCE W. FLORA
Lie. No. 001989

H*

y/
_ﬁa&ﬂ%‘, { Seal )

ALTE
M}gl

noted.

8 CARL P. BENSON

Uic. No. 021962
&3
\\1‘90, éb

Virginia Registered Professional Engineer Virginia Registered

or Certified Land Surveyor

Professional Engineer
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

{ Key for Checklist is as follows: XX Acceptable  N/A Nat Applicable Inc Incomplete )

I Iy
.

ool oI oY NN

il

i.

t

L.

2.

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

All constructed faciiities meet approved design plans, unless otherwise shown. Record
information or deviations from approved desigs 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
(Approved County Plan Number and BMP 1D Code can bg included if known).

All plan sheet revision biccks modified to indicate date and record drawing status, -

All plan sheets have certification statements and certifying professional’s signature and seal.

Minimum Standards: (Required for ail Stormwater Managemeni / BMP facilities, as applicable.)

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

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

Profile or elevations along top or berm of the facility. At a minimum, elevations are required al
each end, at intervals not to excged 50 feet and where Jow spols may be present. Top of
embankment or berm elevations must be no less than design elevation plus any seltlement
allowances. '

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevaticns, or cross-sections, may
be necessary by the professional te ensure approved design corfigurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
pian, 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 o configurations may require regrading by the
Contracior; 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 cutlet barred, Must extend at
least 10C ft. downstream of the pipe cutlet or o 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. Ali elevations and dimensions
musl 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.

Profile or clevations along the entirg centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

Elevation of the principal spillway crest or outlet crest of the struciure.
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12,

13.

13

16.

17.

20.
21.

22,

Primary control structure (riser) diameter or dimensions, height, type of material and bage size.
Indicate provisions for access that are present such as steps, ladders, ete.

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and efevations relative to the principal spillway crest. Indicate if fockable haich is

present or not.

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

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

Elevation of the principal spillway barrel (outlet pipe) infet and outlet invert.

Qutlet barrel diameter, length, slope, type and thickness class of materiat and type of flared end
sections, headwall or endwall.

Outfall protection dimensior, type and depth of rock and if underiain filter fabric is present.

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

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility,

BMP viciznity properly cleaned of stockpiles and construction debris,

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

Any other information formally reguested by the Environmental Division specific to the
constructed SWM/BMP facility.
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/SHEET PILE WALL

OWNER / DEVELOPER INFORMATION:

TRASH RACK
#4 BARS SPACED 8" APART
BOTH DIRECTIONS CLASS A1 RIPRAP TO BE PLACED
OVER FILTER FABRIC ON TOP OF
LD BRATE o TR URE SURFACE ALONG BOTTOM OF CHANNEL
(EACH SIDE OF PIPE) HALF PIPE

TOP ELEVATION = +4.0'

#3 STONE WRAPPED

IN NONWOVEN FILTER FABRIC EXISTING GRADE

EXISTING ORIFICE
IN WALL\

INVERT ELEVATION = 0.0'\

OWNER/DEVELOPER: WILLIAMSBURG LANDING, INC.
5700 WILLIAMSBURG LANDING DRIVE
WILLIAMSBURG, VIRGINIA 23185
TELEPHONE: (757) 258-2163
FAX: (757) 258-2167
CONTACT: STEVE MONTGOMERY

GENERAL NOTES
1. SITE ADDRESS: 5560 WILLIAMSBURG LANDING DRIVE
2. TAX MAP PARCEL ID: 4820100003

3. THE CONTRACTOR SHALL REMOVE THE EXISTING WOOD STRUCTURES AT THE FOUR EXISTING SHEET PILE WALLS AND REPLACE
THEM WITH THE DESIGN SHOWN ON THIS PLAN.

4. THE CONTRACTOR SHALL REMOVE ANY EXCESS MATERIAL THAT MAY_EXIST AROUND THE LOW FLOW STRUCTURE TO ENSURE
PROPER DRAINAGE. :

5. THE CONTRACTOR SHALL PLACE SUITABLE FILL MATERIAL, FILTER FABRIC, AND CLASS A1 RIP RAP IN ERODED AREAS ALONG
BOTTOM OF CHANNEL IN THE AREA OF THE SHEET PILE WALLS TO ENSURE PROPER DRAINAGE.

6. THE CONTRACTOR IS RESPONSIBLE FOR USING THE APPROPRIATE EROSION AND SEDIMENT CONTROL MEASURES AS OUTLINED IN

THE LATEST EDITION OF THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK (VESCH) INCLUDING PERMANENT SEEDING AS
NECESSARY.
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RECORD DRAWING CERTIFICATION:
I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE
AND BELIEF THAT THIS RECORD DRAWING REPRESENTS
THE ACTUAL CONDITION OF THE STORMWATER
MANAGEMENT/BMP FACILITY. THE FACILITY APPEARS TO
CONFORM WITH THE PROVISIONS OF THE APPROVED
: DESIGN PLAN, SPECIFICATIONS AND STORMWATER
! MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY NOTED.
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WATER QUALITY VOLUME CALCULATION
FOR
BASIN 3, WILLIAMSBURG LANDING

LMDG File No. 2000312-000.15

Per the James City County Guidelines for Design and Construction of Stormwater
Management BMP’s, a timber wall extended detention system is required to have a water
quality volume equal to 1-inch (0.08 feet) times the impervious area draining to the basin.

The impervious area from Basin 3’s drainage area is 4.2076 acres, or 183,283 square feet.

The water quality volume required is 14,663 cubic feet (0.08 * 183283).



File: Universal Pre.xls LandMark Design Group

PROJECT: WILLIAMSBURG LANDING 4029 lronbound Road, Suite 100
Description: Pre-development to BMP #3 Williamsburg, VA 23188
Date: 7-Feb-02

Revised

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 6.88 Acres
Runoff Coefficient = 0.32

Time of Concentration = 3732 Min

1 Yr computed peak discharge = 4.06 cfs

2 Yr computed peak discharge = 494 cfs
10 Yr computed peak discharge = 7.05 cfs
25 Yr computed peak discharge = 8.20 cfs
100 Yr computed peak discharge = 10.05 = c¢fs

COMPUTED HYDROGRAPH VERTEX POINTS

1 Yr Fequency 2 Yr Fequency 10 Yr Freguency 25 Yr Frequency 100 Yr Frequency
Time (min) Q{cfs) Time(min) Q (cfs) Time {min) Q {cfs) Time(min) Q(cfs) Time (min} Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
37.3 0.85 37.3 1.04 373 1.48 37.3 1.72 37.3 2.11
74.6 1.22 74.6 1.48 746 2.11 74.6 2.46 74.6 3.02
112.0 4.06 112.0 4.94 112.0 7.05 112.0 8.20 112.0 10.056
149.3 2.19 149.3 2.67 149.3 3.81 149.3 443 149.3 543
18686  1.58 186.6 1.93 186.6 2.75 186.6 3.20 186.6 3.92
2239 1.02 223.9 124 2239 1.76 2238 2.05 2239 25y
261.2 0.73 2681.2 0.89 261.2 1.27 261.2 1.48 261.2 1.81
298.6 0.61 2086 0.74 298.6 1.06 - 298.6 1.23 298.8 1.51
335.9 0.57 335.9 0.69 335.9 0.99 335.9 1.15 335.9 1.41
373.2 0.53 373.2 0.64 373.2 0.92 3732 1.07 373.2 1.31
410.5 0.00 410.5 0.00 410.5 0.00 410.5 0.00 410.5 0.00
EQUATIONS
I=B/(tc+D}*E B,D,E constants based on NWS Hydro 35
tp=3*c
th=11*c

Qp=C*""A



File: Universal Post.xls LandMark Design Group

PROJECT: WILLIAMSBURG LANDING ‘ 4029 fronbound Road, Suite 100
Description: Postdevelopment to BMP #3 Williamsburg, VA 23188
Date: 21-Mar-02

Revised:

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 13.15  Acres
Runoff Coefficient = 0.49

Time of Concentration = 18.50 Min
1Yr computed peak discharge = 18.32 cfs

2 Yr computed peak discharge = 2189 cfs
10 Yr computed peak discharge = 30.21 cfs
25 Yr computed peak discharge = 34.58 cfs
100 Yr computed peak discharge = 4156 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

1 Yr Fequency 2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency
Time (min) Q(cfs)  Time (min) Q(cfs) Time{min) Q(cfs) Time {min) Q(cfs) Time (min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
185 3.85 18.5 4.60 18.5 6.34 18.5 7.26 18.5 8.73
37.0 5.49 37.0 6.57 37.0 9.06 37.0 10.37 37.0 12.47
55.5 18.32 55.5 21.89 55.5 30.21 55.5 34.58 55.5 41.56
74.0 9.89 74.0 11.82 74.0 16.31 74.0 18.67 74.0 22.44
92.5 7.14 92.5 854 0925 11.78 925 13.49 92.5 16.21
111.0 4,58 111.0 5.47 111.0 7.55 111.0 8.65 111.0 10.39
129.5 3.30 129.5 3.94 129.5 5.44 129.5 6.22 129.5 7.48
148.0 275 148.0 3.28 148.0 4.53 148.0 5.19 148.0 6.23
166.5 2.56 166.5 3.06 166.5 4.23 166.5 4.84 166.5 5.82
185.0 2.38 185.0 2.85 185.0 3.93 185.0 4.50 185.0 5.40
203.5 0.00 203.5 0.00 203.5 0.00 203.5 0.00 203.5 0.00
EQUATIONS
1=B/(tc+D)*E B,D,E constants based on NWS Hydro 35
tp=3*tc
tb=11%tc

Qp=C*I*A



Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period | hyd(s) elevation storage description

(origin} {cfs) {min) (min} (cuft) {yrs} {f) {cuft)

1 Manual 406 37 111 29,659 1 e B ——n 1-Yr. Predev.
2 Manual 18,32 18 54 65,081 1 - R — e 1-Yr. Postdev.
3 Manual 4.94 37 111 36,097 2 e B R — 2-Yr. Predev.
4 Manual 21.89 18 54 77,782 2 — e  — 2-Yr. Postdev.
5 Manual 7.05 37 111 51,504 10 e B R — 10-Yr. Predev.
6 Manual 30.2t 18 54 107,330 10 e e e 10-Yr. Postdev.
7 Manual 8.20 37 111 59,918 25 e e e 25-Yr. Predev.
8 Manual 34.58 18 54 122,872 25 —— B — B — 25-Yr. Posidev.

Manual 10.05 37 111 73,438 100 — B R 100-Yr. Predev.
10 Manual 41.56 18 54 147,668 100 —  — e 100-Yr. Postdev.
11 Reservoir 271 18 144 85,081 1 2 41.88 43,579 1-Yr. Routing
12 Reservoir 3.30 18 144 77,781 2 4 42.35 52,470 2-Yr. Routing
13 Reservoir 6.75 18 108 107,330 10 6 43.18 68,545 10-Yr. Routing
14 Reservoir 8.86 18 108 122,872 25 8 43.48 74,285 25-Yr. Routing

18 84,553 100-Yr Routing

15 Reservoir 11.03

108

147,668 100 10

43.95

Proj. file: Basin3.GPW

IDF file: Norfolk.IDF

Run date: 03-22-2002




LandMark Design Group 3/22/02

CHANNEL PROTECT#ON VOLUME CALCULATION

Project #: 2000312-000.15

Basm 3
One Year Preci pltahon

TABLE F1/ TR-55
Coefficients for Rainfall Type |l
PRE-DEVELOPMENT CONDITIONS : /P Co Cy [0

Drainage Area : DApre= 0.10 2.55323 | -0.681512 | -0.16403
SCS Curve Number : CNpge = & 0.30 2.46532 | -0.62257 | -0.11657
Time of Concentration : Tepre 0.35 2.41896 | -0.61594 | -0.08820

0.40 2.36409 | -0.59857 { -0.05621
0.45 2.29238 | -0.57005 | -0.02281
0.50 2.20282 | -0.51599 | -0.01259

Initial abstraction ; L=0.2x(1000/CN -10) =  4.061 Inches
/P = 1.45
Accumulated direct runoff ; Qu = (P-1)"2/ (P+4xl;)=  0.08 Inches
Unit Peak Discharge : Q= 204 cfsisq.milefin.

log(q,)=Co+Clog(T}+Collog(T))"2
C,C4,C,. Coefficients from TABLE F1 above

Pre-development peak discharge :
0y =0, x DAX Q /640 = 0.18 cfs.
POST DEVELOPMENT CONDITIONS :
Drainage Area : DApost
8CS Curve Number : CNpogy
Time of Concentration Topost

Initial abstraction ; l,= 2000 Inches

| A S Y =R S % 2 H
Accumulated direct runoff : Q= 0.06 Inches
Unit Peak Discharge : q,= 290 cfsisq.milefin.
Post development peak discharge rate : Gi=Qp= 0.35 cfs.
Ration of outflow to inflow : * /g = 11.98 xq,0.937 = 0.0591

* Direct calculation using equation for T=24hr. developed by Stewart Comstock,P.E., MDE

Peak outflow discharge : g = 0.0208 cfs.

Ratio of storage volume to runoff volume : VV, = 0.60
V/Vi= 0.683-1.43(0,/q)+1.64(q./q;)"2-8.04{q/q)"3 =

Required Storage Volume ;
Ve =V NV, x Qx Al12 x 43560 = 1709 cubic feet

ESTIMATED POND FULL DRAWDOWN Hrw= - 15
A= 0.003539 sq. ft
do= 0.8055154 inches

BMP BASIN 2 Dorrce = 1.5 inches

W.S.E. AREA INC.VOL STORAGE Haue Quc =18
cf. cf ft. cfs hours
6542 23641 4,50
5560 17099  3.50

4653 11539  2.80 0.1253 10.3
3821 6886  1.00 0.0774 13.7
WQVSE 1621 4686 0.73 0.0649 6.9
3065 3065 0.50 0.0526 16.2
0 0 000

DRAW DOWN TIME = 24,0

e

cpvolx.xis



Basin 2

FOREBAY SIZING CALCULATIONS
FOR
WILLIAMSBURG LANDING

LMDG File No. 2000312-000.07

James City County requires a forebay to be sized to contain 0.1 inches per impervious
area of contributing drainage. 0.1-inch is 0.0083 feet. The forebay must be 4 to 6 feet

deep. :

The impervious area from Basin 2’s drainage area within the project limits is 3.052 acres,
or 132,945 square feet. The impervious area from Woodhaven (Phase 1) that drains into
Basin 2 is 1.186 acres, or 51,665 square feet. Total impervious area within Basin 2 is
4.238 acres, or 184,610 square feet.

The forebay volume required is 1532.3 cubic feet (0.0083 * 184610).

Calculate the volume provided per the design on the plans:

ELEVATION SURFACE AREA | INCREMENTAL TOTAL
(square feet) YOLUME VOLUME
(cubic feet) {cubic feet)
46.0 154 0 0
47.0 392 273 273
48.0 720 556 829
49.0 1139 929.5 1,758.5

As the total volume provided (1,758.5 cubic feet) is greater than the total volume required
(1,532.3 cubic feet), the forebay, as designed, is acceptable.




LandMark Design Group 3/22/02

CHANNEL PROTECTION VOLUME CALCULATIO!

Project Name : | se 2 Project # : :200¢
One Year Precipitatio Inches [TABLE F1/_TR-55
Coefficients for Rainfall Type I
PRE-DEVELOPMENT CONDITIONS : Is/P Co Gy C,
Drainage Area : DApge = - 0.10 255323 | -0.61512 | -0.16403
SCS Curve Number : CNpge = 0.30 246532 | -0.62257 | -0.11657
Time of Concentration : Teore = 0.35 2.41896 | -0.61594 } -0.08820
' 0.40 2.36409 | -0.59857 | -0.05621
0.45 2.29238 | -0.57005 | -0.02281
0.50 2.20282 | -0.51599 | -0.01259
Initial abstraction ; 1,=0.2x(1000/CN -10)=  2.000 Inches
LIP= 0.71
Accumulated direct runoff : Qu = (P-1,)*2 1 (P+4xl,) = 0.06 Inches
Unit Peak Discharge : qu = 207 cfs/sq.milefin.

l0g(q,)=Co+Cqlog(T}+Coflog(T "2
Co.C,,C;. Coefficients from TABLE F1{ above

Pre-development peak discharge :
p =qy X DA X QU /840 = 0.09 cfs.

POST DEVELOPMENT CONDITIONS :

Drainage Area : DAposT
SCS8 Curve Number : CNpogr  Unitless
Time of Concentration TcposT
Initial abstraction ; b= 1.077 inches
ls/P-= 0:38
Accumulated direct runoff : Q= 0.42 Inches
Unit Peak Discharge : Q= 512 cfs/sg.milefin.
Post development peak discharge rate : G=Qp= 262 cfs.
Ration of outflow {o inflow : * q./q, = 11.98 x g,*0.937 = (.0347

* Direct caleulation using equation for T=24hr. developed by Stewart Comstock,P.E., MDE

Pezak outflow discharge : Go= 0.0909 cfs.

Ratio of storage volume to runoff volume : VN, = 0.64
V V= 0.683-1.43(q/q)+1.64(q/q)"2-8.04(q/q)*3 =

Required Storage Volume :
Ve =V NV x Qx AJ12 x 43560 = 7583 cubic feet
ESTIMATED POND FULL DRAWDOWN Hypial =0 5 Feet
A, = 0.0154359 sq. ft.
d, = 1.6822931 inches’ ’
BMP BASIN 2 Doreice = .75 inches
W.S.E. AREA  INC.VOL STORAGE Hau Qave dr
~ {feet) c.f. cf ft. cfs hours
5, 6542 23641  4.50
5560 17098 3.50
4653 11539 2.50 0.1253 10.3
3821 6886  1.00 0.0774 13.7
WQVSE 1621 4686 0.73 0.0649 6.9
3065 3065 050 0.0526 16.2
0 0 000 '

DRAW DOWN TIME = 24.0

B

cpvolxl.xis



BMP POINT CALCULATIONS
| FOR
WILLIAMSBURG LANDING DEVELOPMENT

LMDG File No. 2000312-000.07

Per phase 1, site area to the east of the Colonial Pipeline easement is 33.26 acres. A total
of 11.20 acres on the west side of the Colonial Pipeline easement is developable as a 3*
phase.

The total site area for BMP Point Calculations is 44.46 acres (33.26 on east plus 11.20 on
west).

Per phase 1 calculations, 23.05 acres of natural open space is located on the north and
west side of the existing facility.

Dry Basin 1 (Part of Phase 1) is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 6.20 acres.

BMPPoints= 620 x 4 = 0,56 BMP points
44.46

Dry Basin 2 (Part of Phase 1)-was designed as an extended detention system with a
timber wall. As part of Phase 2, the extended detenuon system wﬂl become the forebay

The wet pond and forebay will be designed to serve a drainage area of 4.20 acres.

BMP Points= _ 440 x 6 = 0.59 BMP points
44.46

Basin 3, to be constructed as part of Phase 2, will be an extended detention wet pond.
This basin will be constructed on the west side of the Colonial Pipeline easement, with
the forebay construction on the east side of the easement. The basin will be designed to
handle 16.90 acres.

BMP Points = 16.90 x 10 = 3.80 BMP points
44.46

A total of 3 acres of the open space from Phase 1 will be utilized for the construction of
BMPs as part of Phase 2. However, 2.88 acres of open space will remain in place in
Phase 2. Thus, 22.93 acres of open space will exist on the site.

BMP Points= 2293 x 100x 0.15 = 5.09 BMP points
67.51
Total BMP Points for Site = 0.56 +0.59 +3.80 + 5.09 = 10.04 BMP points

NOTE: As the 11.20 acres to the west is included in these calculatlons no BMP is
required for Phase 3 of this development.



BMP POINT CALCULATIONS
FOR
WILLIAMSBURG LANDING DEVELOPMENT

LMDG File No. 2000312-000.07

Per phase 1, site area to the east of the Colonial Pipeline easement is 33.26 acres. A total
of 11.20 acres on the west side of the Colonial Pipeline easement is developable as a 3™
phase.

The total site area for BMP Point Calculations is 44.46 acres (33.26 on east plus 11.20 on
west).

Per phase 1 calculations, 23.05 acres of natural open space is located on the north and
west side of the existing facility.

Dry Basin 1 (Part of Phase 1)is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 6.20 acres.

BMP Points= _ 620 x 4 = 0.56 BMP points
44.46

Dry Basin 2 (Part of Phase 1) was designed as an extended detention system with a
timber wall. As part of Phase 2, the extended detention system will become the forebay

for a small wet pond to be constructed on the west side of the Colonial Pipeline easement.
The wet pond and forebay will be designed to serve a drainage area of 4.20 acres.

BMP Points= 440 x 6 = 0.59 BMP points
44.46

Basin 3, to be constructed as part of Phase 2, will be an extended detention wet pond.
This basin will be constructed on the west side of the Colonial Pipeline easement, with
the forebay construction on the east side of the easement. The basin will be designed to
handle 16.90 acres.

BMP Points= 1690 x 10 3.80 BMP points
44.46

A total of 3 acres of the open space from Phase 1 will be utilized for the construction of
BMPs as part of Phase 2. However, 2.88 acres of open space will remain in place in
Phase 2. Thus, 22.93 acres of open space will exist on the site.

BMP Points= 2293 x 100x 0.15 = . 5.09 BMP points
67.51
Total BMP Points for Site = 0.56 +0.59 +3.80+5.09 = 10.04 BMP points

NOTE: As the 11 .20 acres to the west is included in these calculatlons no BMP is
required for Phase 3 of this development.



May 12, 2004

Ms. Ellen Cook
Planner
James City County
" 101 E Mounts Bay Road
Williamsburg, VA 23187-8784

Re:  SP-023-04, Williamsburg Landing Site Plan Amendment -
" Dear Ms. Cook:

Attached are 10 sets of the above referenced plan, revised according to comments in your March 26, 2004
and April 2, 2004 letters. In response to those comments, we offer the following.

' Planning

1. The plans have been revised to reflect the original road names.

2. See Item #1.
3. See Item #1.

Environmental (March 19, 2004)

1. The BMP/Stormwater Management access road has been relocated as recommended and a curb
wipe down has been added.
2. The sediment basin has been relocated.

-

3. Acknowledged.

Environmental (April 6, 2004)

1. This is inconsistent with what has been approved for other projects with similar soils. A properly
prepared 1:1 slope should perform adequately for this temporary function and we are confident
that the sitework contractor working this project is accordingly consistent.

2. Retaining Wall Detail.
a. Acknowledged.
b. The concrete collars have been revised.
c. Note has been added to plan sheet C-14.
d The concrete collars are not to function as anti-steep collars. Rather, they are to provide
hard edges to lay the segmental block to.
e. Specifications sheet C-17 has been added to the plan set.

Engineers « Planners « Surveyors e Landscape Architects e Environmental Scientists
4029 ironbound Road, Suite 100, Williamsburg, VA 23188 (757) 253-2975 FAX: [757) 229-0049 imdg@Ilandmarkdg.com



Ms. Ellen Cook May 12, 2004
James City County
SP-023-04, Williamsburg Landing Site Plan Amendment Page 2

3. No elevation changes are proposed for the final stage of the project and only temporary grading
changes are proposed for the temporary sediment basin stage of construction.

4. The plans include a professional engineers seal, and this is sufficient documentation of the proper
application of the design.

- 4. A baffle has been added to plan sheet C-2.

5. Upon approval of this amendment, the plan sheets can be re-indexed into the full set. No
additional work is needed.

- Fire
1. The plans have been revised to reflect the original road names.
2. The original site plan has been approved with the current waterline layout. We have not revised

any of the water system as part of this site plan amendment.
Please call if you have any questions or need further information.

.....Bestregards, ..

The LandMark Design Group, Inc.

Stephen A. Romeo, L.S.
Principal

* SAR/tmp

;i

- Enclosure

DESIGN GROUP
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December 4, 2002

Mr. Christopher Johnson
Senior Planner

James City County

P.0O.Box 8784

Williamsburg, VA 23187-8784

Re: S-91-02. Wiiliamsburg Landing, Inc., Boundary Line Adjustment Plat
Dear Chris:
We are pleased to submit, for approval, ten copies of the revised boundary line adjustment plat for the

above referenced project. In regards to the comments of your letter dated November 8, 2002, we offer the
following:

~

County Engineer:

_1.____ The Deed for the proposed conservation easement is forthcoming from Paul W..Gerhardt, Esq.; -~

Kaufman and Canoles, P.C. Copies of the proposed plat will be forwarded to Wayland Bass.
Environmental:

1. Based on a telephone conversation between C.J. Bodnar and Darryl Cook on Tuesday, Dec. 3™,
2002, the revised BMP Point calculations are attached. These calculations correspond with the
open space area on the plat. The acreage is shown on the attached “Plat of Conservation
Easement”, dated December 2, 2002.

Please contact me if you have any questions or wish to further discuss this.

Best regards,
The LandMark Design Group Inc.

@lﬁp&m @wu

Stephen A. Romeo, L.S.
Principal

SAR/tmp

Copy: Wayland Bass, County Engineer, w/encl.
Darryl Cook, P.E., Director, Environmental Division, w/encl.
Paul W. Gerhardt, Esq., Kaufman & Canoles, P.C., w/encl.
William A. Doig, Williamsburg Landing, w/encl.
File 2000312

Engineers « Planners < Surveyors e Landscape Architects « Environmental Scientists
4029 tronbound Road, Sulte 100, Williamsburg, VA 23188 (757} 253-2975 FAX: {757) 229-0049 imdg@landmarkdgwb.com



Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

0=

HhoQ

MODIFIED RATIONAL METHOD
——-- Graphical Summary for Maximum Required Storage -—--

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

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

* RETURN FREQUENCY: 2 yr | Allowable Outflow: 4.40 cfs *
* 'C' Adjustment: 1.000 | Required Storage: 24,883 cu.ft. *
e e ——————— o ST T *
* Peak Inflow: 9.50 cts Inflow .HYD stored: L3-2IN .HYD *

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

Td = 80 minutes | Return Freq: 2 yr
——————— Approx. Duration for Max. Storage ——e—--/ C adj.factor: 1.00
!
- |
Tc= m |
I = 4.650 in/hr | Area (ac): 8.00
. Q0= 27.90 cfs | Weighted C: 0.75
. | Adjusted C: 0.75
. |
- Required Storage |
- . . 24,883 cu.ft. | Td= !
. | . | | I = ~583 in/hr
. ¥ X X X X X X|Xx X X X X X Xx X ¥x XX Q= 9.50 cfs
|
X X
. 000000000000 O0O0O0O0 = 4.40 cfs
X o) i. Ix (Allow.Outflow)
o) | . {
X o) | NOT TO SCALE | X
. © | sm————o—==== |
o | | b4
_______________________ l e e ——— e —_————— I @ e e ———— -
18.42 minutes T 85.37 minutes

¢# NISVE LNIWIQES MaN - =

LN

YT TS K

NN Y C7 CINTWY BT




Quick TR-55 Ver.5.46
Executed:

Weighted C

17:46:24

S/N:
03-15-20

04

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

*xx% Modified Rational Hydrograph **¥**
8.000 acres

0.750

i

Adjusted C = 0.750

RETURN FREQUENCY:
Output file: L3-2IN .HYD

Area=
Td=

2 year

80.00 min.

storm

I= 1.

Tc =

58 in/hr

Adij.factor = 1.00

10.00 minutes

Qp= 9.50 cfs

HYDROGRAPH FOR MAXIMUM STORAGE

For the

2 Year

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

Storm

1.00 Minutes

0.00 0.95 1.90 _2.85 3.80 4.75 5.70
6.65 7.60 8.55 1 9.50 9.50 9.50 5.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50  9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 .50 | 8.55 77860 6.65
T 5.70 4.75 3.80 2.85 1.90 0.95 0.00

55 CFS Foe T8 HOUED ,



Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

* ¥ k% % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * »* »

Q=uadj *C*1I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

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

= I
Subarea Runoff Area | Tc Wtd. || Adj. I Total | Peak Q
Descr. 'C! acres | (min) C' { c! in/hr acres | (cfs)
—————————————————————————— I——-—————-————~|l'-—--————~—-—-~-—--——-*l—--—--"—
const. phase
0.750 8.00 | I l
——————————————— I--‘---——-~—-——Il—~~-—~--———-——~~———~—-‘l---~----
{ 10.00 0.750 || 0.750 4.650 8.00 | 27.90

e ]

£# NISVE LNIWIAIS M3N
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Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

MODIFIED RATIONAL METHOD
—-—-~- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Williamsburg Landing

Expansion SP-17-02
New Sediment Basin #3

RETURN FREQUENCY: 2 yr "C' Adjustment = 1.000 Allowable Q = 4.40 cfs

Hydrograph file duration= 80.00 minutes

Hydrograph file: L3-2IN _HYD Tc = 10.00 minutes
VOLUMES

Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage

“C! C’ minutes in/hr acres cfs | (cu.ft.) {cu.ft.)

______________________________________________________ l ——— e ——————_——————
0.750 0.750 10 4.650 8.00 27.90 | 16,740 14,100
0.750 0.750 15 3.950 8.00 23.70 | 21,330 17,407
0.750 0.750 20 3.500 8.00 21.00 | 25,200 19,988
0.750 0.750 30 2.800 8.00 16.80 | 30,240 22,458
0.750 0.750 40 2.300 8.00 13.80 | 33,120 22,773
0.750 0.750 50 2.000 8.00 12.00 | 36,000 23,076
0.750 0.750 60 1.800 8.00 10.80 | 38,880 23,370

khkhhkkrhkhhhkhhhkhhkhdhdhhhdhhhhhhrhhhdhhkhkdhdhhhhkhhdhhhhkhhhhhhhhkdhkhdhkhsk Storage Maximum

0.750 0.750 80 1.583 8.00 9.50 | 45,600 24,883

hhkhkkhkkhhkhhkhkkhkhhbhhkkhhhhbhdhhhhhhkdhhhhdhhhhhrhhdhhhkhhhhhhrbhhhhkhbhhhhdhhhkhhhrhhdrhhhk

0.750 0.750 120 1.150 8.00 6.90 | 49,680 18,634
0.750 0.750 180 0.750 8.00 4.50 | 48,600 2,162
0.750 0.750 240 0.600 8.00 3.60 | Opeak < Qallow



Quick TR-55 Ver.5.4% S/N:
Executed: 17:46:24 03-15-2004

MODIFIED RATIONAL METHOD
—~=-=-= Graphical Summary for Maximum Reguired Storage —----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

£# NISVH LNTWIGES MIN

FA Ik kAT A AT I F I AR A Ik o bk h ok kb dhhd kb d ok kb kdhhhhhkdkhkdhdrhrhkxrr kb hkdd Fdx

*  RETURN FREQUENC | Allowable Outflow: 9.20 cfs = *
* 'C' Adjustment: 1.000 | Required Storage: 31,580 cu.ft. *

*
|
|
|
1
i
|
|
!
|
|
!
t
|
|
|
i
i
i
I
i
1
|
!
!
{
|
1
{
1
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|
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!
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1
i
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1
t
|
{
l
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!
1
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}
i
|
|
|
i
|
|
*

*  Peak Inflow: 19.50 cfs Inflow .HYD stored: L3-25IN .HYD *
dhkkxkhkhhkrdhhkd bk bk kdkdhk kA Aok rhdd bk kb rhh bk bk drhkddohkh ok hkdhkhhbrkhhkdkdhxd

i Td = 50 minutes I Return Freq: 25 yr

[ RApprox. Duration for Max. Storage --—---- / € adj.factor: 1.00

] |

| !

] Te= 10.00 minutes |

! = 6.800 in/hr | Area {(ac): 8.00

| . Q= 40.80 c¢fs | Weighted C: 0.75

| R A | Adjusted C: 0.75
F o . , l &
L I Regquired Storage |
o | . .= 31,580 cu.ft. | | Td= 50 minutes
W [ . ! 11T = 3.250 in/hr N

{ X X X X X A XX XXXZXXZXEXIXXX|Q = 19.50 cfs 'g%
c | | ! ) 55
£ 1 X % ‘22
s | O0CO0O0DO0OO0DO0OO0O00O0O0O0O0O0 0 Q== 9.20 cfs g

| x o . 1% (Allow.Outflow) &

} o [ |

] X o ! NOT TO SCALE ] X

(- 0 [ e e e A |

o i i X

e e et o e s i s s e e e s o . et e e e e e l _____________________________ [ ____________

17.75 minutes 55.28 minutes




Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

*+*x% Modified Rational Hydrograph *¥****
Weighted C = 0.750 Area= 8.000 acres Tc = 10.00 minutes .
Adjusted C = 0.750 Td= 50.00 min. I= 3.25 in/hr Qp= 19.50 cfs é
o
RETURN FREQUENCY: 25 year storm Adij.factor = 1.00 g
Cutput file: L3-25IN .HYD §
I
Z
HYDROGRAPH FOR MAXIMUM STORAGE ;
For the 25 Year Storm %
z
Time | Time increment = 1.00 Minutes &
Minutes| Time on left represents time for first Q in each row.
0.00 0.00 1.95 3.90 5.85 . 7.80 9.75 11.70 ‘g
7.00 L13.65 15.60 17 Ei_ﬂf_19.50 18.50 19.50 158.50
14.00 19.50 19.50 18.50 19.50 19.50 19.50 19.5¢0

I
!
|
!
21.00 | 18.50 19.50 19.50 19.50 19.50 19.50 19.50
l
f
|
|
l

28.00 19.50  19.50  19.50  19.50  19.50  19.50  19.50
35.00 19.50  19.50  19.50  19.50  19.50  19.50  19.50
42.00 19.50  19.50  19.50  19.50 _ 19.50  19.50  19.50
49.00 19.50  19.50f—T7°55  15.60  13.65  I1.70 9775
56.00

Y7l80 5.82 3.90 1.95 0.00

/9 6o OFs Fot- 4] foues |

A

I~
-
=h




Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

¥k % x % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * »

QO =adj *C* I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

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

|
Subarea Runoff Area | Tc wtd. |1 Adj. I Total |
Descr. o acres | (min) c' | rCt in/hr acres |
l ________
const. phase
0.750 8.00 | [ ] l

| 106.00 0.750 || 0.750 6.800 8.00 | 40.80




Outlet Structure File: LANDING3.STR

POND-2 Version:
Date Executed:

5.20 S/N:
Time Executed:

RS S SR SR EEE LR EESESEE S

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3 YG'

LS A SRS TS SR SRR SRS S S &SV .\
T

<

***%+% INLET CONTROL ASSU &

Elevation (ft) Q (cfs) Computation Messages
49.00 0.0 E < E1=55.51
49.50 0.0 E < E1=55.51 0
50.00 0.0 E < E1=55.51 . Y\&‘
50.50 0.0 E < E1=55.51 ')(.\ Lf"j
51.00 0.0 E < E1=55.51
51.50 0.0 E < E1=55.51 4 0\%‘&
52.00 0.0 E < E1=55.51 4 ,@f o Y
52.50 0.0 E < E1=55.51 4/ 62
53.00 0.0 E < E1=55.51
53.50 0.0 E <
54.00 0.0 E <
54.50 0.0 E <
55.00 0.0 E <
55.50 0.0 E <
56.00 15.3 merged: HW =7.0
56.50 15.9 Submerged: HW =7.5
57.00 16.5 Submerged: HW =8.0
57.50 17.0 Submerged: HW =8.5
58.00 17.6 Submerged: HW =9.0

Used Unsubmerged Equ. Form (1) for elev. less than 50.44 ft
Used Submerged Equation for elevations greater than 50.63 ft

HW=Headwater

(ft) dc=Critical depth (ft) Ac=Area (sg.ft) at dc

Transition flows interpolated from the following values:

E1=50.44 ft;

01=4.8 cfs; Dc=.89 ft; E2=50.63 ft; Q2=5.49 cfs



Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

khhkkhhhdhhhhhkhkdhdhhdhhdhhhkrhhrhhhkdhdhhhhhhdhbdhdbrrhhdrrdhkdrd bbb rdhdhdbhhrkd
Fhkkhkdhkkh bk dhb kb bk hkdrh b d b b d b kb b bbbt dk kb dd kb d b d bk dh b hdrdkhhkhkFdd bk kdd i

* *
* MODIFIED RATIONAL METHCD * i‘
* ---- Grand Summary For All Storm Frequencies ---- * >
try
* * g
* * v z/«,
e A SRR R SRR R RS EEERE SRR R R R R R R R R R R R RS EESERESEREEEEE RS g :
hhkkdhrdhkdrdrhbdbhdkd b dddrhdr b hbrdrdhhddbdddhhhhdhkdhdhdrhdbhkhbhhrhhhhdd hhxkhk ; «
First peak outflow point assumed to occur at Tc hydrograph recession leg. o
"
: Z
Williamsburg Landing S
Expansion $SP-17-02
New Sediment Basin #3 /
-
Area = 8.00 acres Tc = 10.00 minutes
VOLUMES "
Fregquency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage ;
(years) ok minutes in/hr  c¢fs cfs ! (cu.ft.) {cu.ft.) g
—————————————————————————————————————————————————————— R c
2 0.750 80 1.583 9.50 4.40 | 45,600 24,883 &
25 0.750 50 3.250 19.50 9.20 f

58,500 31,580

UVIA STANY ¥T




POND-2 Version: 5.20

S/N:
Williamsburg Landing
Expansion SP-17-02

New Sediment Basin #3
CALCULATED (03-16-2004 13:04:01
DISK FILE: a:LANDING3.VOL
Planimeter scale: 1 inch = 1 ft.

*

Elevation Planimeter Area Al+AZ+sqgr (R1*A2) Volume Volume Sum
(£t} {sg.in.) {sg.ft) {sqg.ft) {(cubic-ft) {cubic-ft)
49.00 4,700.00 4,700 0 0 0
50.50 *T* 5,052 14,624 7,312 7,312
52.00 *I* 5,416 15,161 15,161 15,161
55.50 > 6,315 16,463 35,671 35,671 - 12T
58.00 7,000.00 7,000 17,436 52,308 52,308
*I* ——-> Interpolated area from closest two planimeter readings.

2
IA = {(sqg.rt{Areal) + ((Ei-E1)/{EZ2-E1))*{sqg.rt{Area2)~-sg.rt(Areal}))

]

where: E1, E2 Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area
Areal,AreaZ = Areas computed for El, E2, respectively
Ia = Interpolated area for Ei

Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-ELl) * (Areal + AreaZ + sg.rt.{Areal*ArealZ})

il

where: ELl, EL2 Lower and upper elevations of the increment
Areal,Area? = Areas computed for EL1l, EL2, respectively
Volume Incremental volume between EL1 and EL2

H

S| s | i r—, 5 pr o ~u ,;«‘_f"‘f“;"«v‘ .ffi‘;ww,i o «1;( — e - . % 1 4 : ‘
e e A e M W A B B B W W |




Outlet Structure File: LANDING3.STR

S/N:

POND~2Z Version: 5.20
Time Executed:

Date Executed:

hhhhkdhdhhdhhhkdbhhdhddhddk
Williamsburg Landing

Expangion SP-17-02
New Sediment Basin #3

khkkFr kA kI A hhkFhkhkkkkdk &

Outlet Structure File: a:LANDING3.STR
Planimeter Input File: a:LANDING3.VOL
Rating Table Output File: a:LANDING3.PND

Min. Elev.{ft) = 49 Max. Elev. (ft) = 58 Incr. (ft) = .5
Additional elevations (ft) to be included in table:
* ok ok Kk Kk Kk Kk %k *k k Kk *k Kk K & * K ¥ Kk K * * % Kk * *k
kR K Rk AR AR K Rk h kA kA XK K Fh Kk kA Fokh ok kkkk ok kkkk k& siiiols ST
SYSTEM CONNECTIVITY 2 -\

hkhkhhkhkhhkhhdhhkhrhkdhkddw kb hdh kb ddbdhhrhkrhkrFdddh ki

Q Table Q Table

Structure No.
-> 1 -
1 G p—
s —> B

Outflow rating table summary was stored in file:
a:LANDING3.PND



Outlet Structure File: LANDING3.STR

POND~2 Version:

Date Executed:

5.20 SN

Time Executed:

**Q%************%**V**
Williamsburg Landing
Expansicn 8P-17-02
New Sediment Basin #3

Fhdkhkd b hkkrhkhhkhbkhktkhhkdk

*xA%% COMPOSITE OQUTFLOW SUMMARY ****

Elevation {ft}

Q f{cfs) Contributing Structures

P

+

®

*

AU WWWWRWwooooOoo
O RO OO0 000000 OO

(¥ v, ¢
15&) A
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Outlet Structure File: LANDING3.STR

POND-Z2 Version: 5.20 S/N:
Date Executed: Time Executed:

hhkhkdhhkdkdhhrkhkdhkdrhkddhkhdhst

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

hhhkkkhk bk khkkohddhhkhihkhk

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

ORIFPICE-VC
Orifice -~ Vertical Circular

El elev. (ft)7? 52.00001
E2 elev. (ft)? 58.001
Orifice coeff.? .6

Invert elev. (ft)? 52.00001
Datum elev. {ft}? 0

Diameter (ft)7? .33



Outlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

Fhkhkdkhdrhrhhhhhkhbhkhidi

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

khkkdhkhkdhk ok hkhhkhokkkkdohohd

Outflow Rating Table for Structure #1
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) 0 {cfs) Computation Messages
49.00 0.0 E < El= 52.00001
49.50 0.0 E < El= 52.00001
50.00 0.0 E < El= 52.00001
50.50 0.0 E < El= 52.00001
51.00 0.0 E < El= 52.00001
51.50 0.0 E < El= 52.00001
52.00 0.0 E < El= 52.00001
52.50 3.0 LH O =52.5
53.60 3.0 H =53.0
53.50 3.0 H =53.5
54.00 3.0 H =54.0
54.50 3.0 H =54.5
55.00 3.1 H =55.0
55.50 3.1 H =55.5
56.00 3.1 H =56.0
56.50 3.1 H =56.5
57.00 3.1 H =57.0
57.50 3.1 H =57.5
58.00 3.1 H =58.0

A = B8.552988E~02 sqg.ft.
= Table elev. - Datum elev. { 0 ft )
) = C * A * sqgr(2g * H)

0 m O

—~

O

N

B~ o
|



Outlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

IR SRS SRS EEEEEE SRS E

Williamsburg Landing
Expansion SP-~17-02
New Sediment Basin #3

khkkkkkkhkkkhkkkkdhrkhhkkx

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

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 55.5 =~
E2 elev. (ft)? 58.001
Crest elev. (ft)? 55.5
Diameter (ft)? 5

Weir coefficient? 3
Orifice coefficient? 6

Start transition-elev.{ft).@ ?
Transition height (ft)?




Cutlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed:

hhkkkkrFhhkd ok hdddkrr ik

Williamsburg Lénding

Expansion $P~17-02

New Sediment Basin #3

hhkdkdkhkrkhkhhhkhrhhhkdhkh

Outflow Rating Table for Structure #2

Time Executed:

STAND PIPE Stand Pipe with weir or orifice flow

*xxk%x INLET CONTROL ASSUMED **¥**

Elevation (ft) Q {cfs) Computation Messages
49.00 0.0 E < Inv.El.= 55,
49.50 0.0 E < El= 55.5
50.00 0.0 E < El= 55.5
50.50 0.0 E < El= 55.5
51.00 0.0 E < El= 55.5
51.50 0.0 E < El= 55.5
52.00 0.0 E < El= 55.5 .
52.50 0.0 E < El= 55.5
53.00 0.0 E < El= 55.5
53.50 0.0 E < El= 55.5 ~
54.00 0.0 E < El= 55.5 }ﬁ/
54.50 0.0 E < El= 55.5 ;/’
55.00 0.0 E < El= 55.5
55.50 Weir:? H =0.0
56.00 - Weij H =,
56.50 €ir: H =1.0
57.00 Weir: H =1.5
57.50 Weir: H =2.0
58.00 Orifice: H =2.5

Weir Cw = 3 Weir length = 15.70796 ft
Orifice Co = .6 Orifice area = 19.63496 sqg.ft.
Q (cfs) = (Cw * L * H*¥*1.5) or (Co * A * sqr{2%g*H})
No transition used, transition height =
Weir equation = Orifice equation @ elev.= 57.530624 ft

0.0



Outlet Structure File: LANDING3.3TR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

B R R R S e 1
Willliamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

IR EEE SRR SRR EEESE RS

>>>>>> Structure No. 3 <<<«<<
{Input Data)

CULVERT~CR
Circular Culvert (With Inlet Control)

El elev. (ft)? 55.51
E2 elev. (ft)? 58.001
Diam. (ft)? 1.25
Inv. el.(ft)? 49
Slope (ft/ft)? .01

T1 ratio?

T2 ratio? . ST
K Coeff.? .0098
M Coeff.? 2

c Coeff.? .0398
Y Coeff.? .67
Form 1 or 27 1
Slope factor? -.5



BMP POINT CALCULATIONS
FOR
WILLIAMSBURG LANDING DEVELOPMENT, PHASE 2

LMDG File No. 2000312-000.15

Per boundary of site, the site area is 50.22 acres. Of this acreage, 14.93 is on the west
side of the Colonial Pipeline Easement as part of a future phase and will not be included
in this calculation. Thus, the total site area for these calculations is 35.29 acres.

Per recorded conservation easements for Phase 1, 25.01 acres of natural open space is
located on the north and west side of the existing facility. Of this 25.01 acres, 0.41 acres
is on this parcel. Thus, the total area for credit calculation is 59.89 acres (35.29 + 25.01 —
0.41).

BMP Points = 25.01 x 100 x 010 = ~ 4.18 BMP points
59.89

Dry Basin 1 (Part of Phase 1) is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 5.19 acres, per the Phase 1 as-
builts. ‘

BMP Points= _ 5.19 x 4 = 0.59 BMP points

35.29
Dry Basin 2 (Part of Phase 1) was designed as an extended detention system with a
timber wall. As part of Phase 2, the extended detention system will become the forebay
for an extended detention wet pond to be constructed on the west side of the Colonial
Pipeline easement. The wet pond and forebay will be designed to serve a drainage area
of 7.85 acres.

BMP Points= _ 7.85 x 10
35.29

2.22 BMP points

Basin 3, to be constructed as part of Phase 2, will be a series of timber walls designed to
provide water quality and flow attenuation. This basin will be constructed within the
existing ravine on the west side of the Colonial Pipeline easement and the area between
Cottage 6 and the Colonial Pipeline easement. The basin will be designed to handle
13.15 acres.

BMP Points = 13.15 x 4 = 1.49 BMP points
35.29

A total of 9.19 acres of open space will be recorded as part of a conservation easement 1n
Phase 2.

BMP Points= _ 9.19 x 100x 0.15 = 3.91 BMP points
35.29



Total BMP Poinis for Site=4.18 +0.59+ 222+ 149+ 391 = 12.39 BMP points




BMP POINT CALCULATIONS
FOR :
WILLIAMSBURG LANDING DEVELOPMENT, PHASE 2

LMDG File No. 2000312-000.15
Per the boundary of the site, the site area is 50.22 acres.

Per recorded conservation easements for Phase 1, 25.01 acres of natural open space is
located on the north and west side of the existing facility. Of this 25.01 acres, 0.41 acres
is on this parcel. Thus, the total area for credit calculation is 74.82 (50.22 + 25.01 —
0.41).

BMP Points= 25.01 x 100 x 0.10 = 3.34 BMP points
74.82

Dry Basin 1 (Part of Phase 1) is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 5.19 acres, per the Phase 1 as-
builts.

BMP Points= _5.19 x 4 = 0.41 BMP points
50.22

Dry Basin 2 (Part of Phase 1) was designed as an extended detention system with a

" timber wall. As part of Phase 2, the extended detention system will become the forebay ——————~

for an extended detention wet pond to be constructed on the west side of the Colonial
Pipeline easement. The wet pond and forebay will be designed to serve a drainage area
of 7.85 acres.

il

BMP Points= _7.85 x 10 1.56 BMP points

50.22

Basin 3, to be constructed as part of Phase 2, will be a series of timber walls designed to
provide water quality and flow attenuation. This basin will be constructed within the
existing ravine on the west side of the Colonial Pipeline easement and the area between
Cottage 6 and the Colonial Pipeline easement. The basin will be designed to handle
13.15 acres.

BMP Points = 13.15 x 4 = 1.05 BMP points
50.22

A total of 9.10 acres of open space will be recorded as part of a conservation easement in
Phase 2.

BMP Points= _ 9.19 x 100x 015 = 2.74 BMP points
50.22

Total BMP Points for Site=3.34 + 041 +1.56+1.05+2.74 = 9.10 BMP points




As the 14.93 acres to the west of the Colonial Pipeline easement is included in this
calculation, a Phase 3 of development would be required to provide 0.90 BMP points as
part of its development.




Larry S. Barry, PE., President
Norman H. Maseon, LS., VP
Vaughn B. Rinner, CLA.
Elizabeth J. Anderson, PE.
Kenineth A, Dierks

Robert P Kerr, RE.P, PW/S.
Clayton E. Massey. PE.

LAND

DESIGN GROUP

Charles R. Orsborne, LS.
Stephen A. Romeo, LS.
Kenneth E. Rodman, Jr, PE.
Mark W, Strickland, PE.
William R. Turner, Jr, ALCP
A. Gary Webb, PE.

December 4, 2002

M. Christopher Johnson
Senior Planner

James City County

P.O.Box 8784

Williamsburg, VA 23187-8784

Re: $-91-02. Williamsburg Landing, Inc., Boundary Line Adjustment Plat
Dear Chris:
We are pleased to submit, for approval, ten copies of the revised boundary line adjustment plat for the

above referenced project. In regards to the comments of vour letter dated November 8, 2002, we offer the
following:

~

County Engineer:

1. _The Deed for the proposed conservation easement is forthcoming from Paul W. Gerhardt, Esq.,
Kaufman and Canoles, P.C. Copies of the proposed plat will be forwarded to Wayland Bass.

Environmental:

1. Based on a telephone conversation between C.J. Bodnar and Darryl Cook on Tuesday, Dec. 3",
2002, the revised BMP Point calculations are attached. These calculations correspond with the
open space area on the plat. The acreage is shown on the attached “Plat of Conservation
Easement”, dated December 2, 2002.

Please contact me if you have any questions or wish to further discuss this.

Best regards,
The LandMark Design Group Inc.

Weghon Cosses

Stephen A. Romeo, L.S.
Principal

SAR/tmp

Copy: Wayland Bass, County Engineer, w/encl.
Darryl Cook, P.E., Director, Environmental Division, w/encl.
Paul W. Gerhardt, Esq., Kaufman & Canoles, P.C., w/encl.
William A. Doig, Williamsburg Landing, w/encl.
File 2000312

Engineers « Planners « Surveyors « Landscape Architects » Environmental Scientists
4029 Ironbound Road, Suite 100, Willlamsburg, VA 23188 [757) 253-2975 FAX: {757) 229-0049 Imdg@Ilandmarkdgwb.com




Total BMP Points for Site=4.18 +0.59+222+149+391 = 12.39 BMP points



BMP POINT CALCULATIONS
FOR :
WILLIAMSBURG LANDING DEVELOPMENT, PHASE 2

LMDG File No. 2000312-000.15
Per the boundary of the site, the site area is 50.22 acres.

Per recorded conservation easements for Phase 1, 25.01 acres of natural open space is
located on the north and west side of the existing facility. Of this 25.01 acres, 0.41 acres
1s on this parcel. Thus, the total area for credit calculation 1s 74.82 (50.22 + 25.01 —
0.41).

BMP Points= 25.01 x 100 x 0.10 = 3.34 BMP points
74.82

Dry Basin 1 (Part of Phase 1) is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 5.19 acres, per the Phase 1 as-
builts.

BMP Points= _ 5.19 x 4 = 0.41 BMP points
50.22

Dry Basin 2 (Part of Phase 1) was designed as an extended detention system with a

" “timber wall.” A5 pait 6f Phase 2, the extended detention system will become the forebay —

for an extended detention wet pond to be constructed on the west side of the Colonial
Pipeline easement. The wet pond and forebay will be designed to serve a drainage area
of 7.85 acres.

BMP Points= _7.85 x 10 = 1.56 BMP points

Basin 3, to be constructed as part of Phase 2, will be a series of timber walls designed to
provide water quality and flow attenuation. This basin will be constructed within the
existing ravine on the west side of the Colonial Pipeline easement and the area between
Cottage 6 and the Colonial Pipeline easement. The basin will be designed to handle
13.15 acres.

BMP Points= 13.15 x
50.22

N
It

1.05 BMP points

A total of 9.10 acres of open space will be recorded as part of a conservation easement in
Phase 2.

BMP Points = _ 9.19 x 100x 0.15 = 2.74 BMP points
50.22

Total BMP Points for Site=3.34+ 041+ 1.56+1.05+2.74 = $.10 BMP points



As the 14.93 acres to the west of the Colonial Pipeline easement i1s included in this
calculation, 2 Phase 3 of development would be required to provide 0.90 BMP points as
part of its development.




WATER QUALITY VOLUME CALCULATION
FOR
BASIN 3, WILLTAMSBURG LANDING

LMDG File No. 2000312-000.15

Per the James City County Guidelines for Design and Construction of Stormwater
Management BMP’s, a timber wall extended detention system is required to have a water
quality volume equal to 1-inch (0.08 feet) times the impervious area draining to the basin.

The impervious area from Basin 3’s drainage area is 4.2076 acres, or 183,283 square feet.

The water quality volume required is 14,663 cubic feet (0.08 * 183283).




File: Universal Pre.xls

PROJECT: WILLIAMSBURG LANDING
Description: Pre«development to BMP #3
Date: 7-Feb-02

Revised

LandMark Design Group
4029 Ironbound Road, Suite 100
Williamsburg, VA 23188

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area
Runoff Coefficient
Time of Concentration

1 Yr computed peak discharge
2 Yr computed peak discharge
10 Yr computed peak discharge

25 Yr computed peak discharge =

100 Yr computed peak discharge

nounn

6.88
0.32
37.32

4.06
4.94
7.05
8.20
10.05

Acres

Min

cfs
cfs
cfs
cls
cfs

COMPUTED HYDROGRAPH VERTEX POINTS

1 Yr Fequency

Time {min) Q {cfs)

0.0 0.00
37.3 0.85
74.8 1.22
112.0 4.06
149.3 2.19

1866 158
223.9 1.02
261.2 0.73
298.6 0.61
335.9 0.57
373.2 0.53
410.5 0.00

EQUATIONS
|=B/{tc+D)*E
tp=3*tc
th=11*tc
Qp=C**A

2 Yr Fequency
Time (min) Q (cfs)
0.0 0.00
373 1.04
74.6 1.48
112.0 494
149.3 2.67
186.6 1.93
2239 124
261.2 0.89
208.6 0.74
3359 0.69
373.2 0.64
410.5 0.00

10 Yr Frequency
Time (min) Q {cfs)

0.0 0.00
37.3 1.48
74.6 211
112.0 7.05
148.3 3.81
186.6 2.75
2239 176
261.2 1.27
298.6 1.06
335.9 0.99
373.2 0.92
410.5 0.00

B.D,E constants based on NWS Hydro 35

25 Yr Frequency
Time (min) Q (cfs) Time {min) Q (cfs)

00 0.00
373 1.72
74.6 2.46
112.0 8.20
149.3 4.43
186.6 3.20
22389 205
261.2 1.48
298.6 1.23
335.89 1.15
373.2 1.07
410.5 0.00

100 Yr Frequency

0.0
373
74.6
112.0
149.3

186.6

2339

261.2
298.8
335.9
3732
410.5

0.00
211
3.02
10.05
543
3.92

] R

1.81
1.51
1.41
1.31
0.00



File: Universal Post.xls LandMark Design Group

PROJECT: WILLIAMSBURG LANDING ' 4029 Ironbound Road, Suite 100
Dascription. Postdevelopment to BMP #3 Williamsburg, VA 23188
Date: 21-Mar-02

Revised:

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 13.15  Acres
Runoff Coefficient = 0.49

Time of Concentration = 18.50 Min
1Yr computed peak discharge = 1832 «cfs

2 Yr compuied peak discharge = 21.89 cfs
10 Yr computed peak discharge = 30.21 cfs
25 Yr computed peak discharge = 34.58 ofs
100 Yr computed peak discharge = 4156 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

1 Yr Feguency 2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency

Time{min) Qicfs) Time(min) Q{cfs) Time(min} Q{cfs) Time (min) Q({cfs} Time {min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
18.5 385 18.5 4.60 18.5 6.34 18.5 7.26 18.5 8.73
37.0 549 37.0 6.57 37.0 9.06 37.0 10.37 370 12.47
95.5 18.32 55.5 21.89 55.5 30.21 55.5 34.58 55.5 - 41.58
74.0 9.89 74.0 11.82 74.0 16.31 74.0 18.67 74.0 2244
925 7.14 92.5 8.54 92.5 1178 925 13.49 925 1621

111.0 458 111.0 547 1110 755 1110 8.65 111.0 10.39
129.5 3.30 129.5 3.94 129.5 5.44 129.5 6.22 120.5 748
148.0 2.75 148.0 328 148.0 453 148.0 5.18 148.0 6.23
166.5 2.56 166.5 3.06 166.5 423 166.5 4.84 166.5 5.82
185.0 2.38 185.0 2.85 185.0 3.93 185.0 4.50 185.0 5.40
203.5 0.00 2035 0.00 203.5 0.00 203.5 0.00 203.5 0.00

EQUATIONS

I=B/{tc+D)"E B,D.,E constants based on NWS Hydro 35

tp=3"tc

th=11%c

Qp=C*I*A



Hydrograph Summary Report Page 1

Hyd. | Hydrograph| Peak Time Timeto | Volume Return | Inflow Maximum | Maximum Hydrograph

No. type flow |interval | peak period hyd{(s) elevation storage description
(origin) {cfs) (min) {min) {cuft) {yrs) {ft) (cuft)

1 Manual 4.06 37 111 29,859 1 — e — 1-¥r. Predev.

2 Manual 18.32 18 54 65,081 1 — —— e 1-¥Yr. Postdev.

3 Manual 4.94 37 111 36,097 2 —_ —_ e 2-Yr. Predev.

4 Manual 21.89 18 54 77,782 2 e ——— — 2-Yr. Postdev.

5 Manual 7.05 37 111 51,504 10 — —_ —_— 10-Yr. Predev.

] Manuai 30.21 18 54 107,330 10 —_— — e 10-Yr. Postidev.

7 Manual 8.20 37 11 59,918 25 — — — 25-Yr. Predev.
Manual 34.58 18 54 122,872 25 — — e 25-Yr. Posidev.

9 Manual 10.05 37 111 73,438 100 e — —_— 100-YT. Predev.

10 Manual 41.55 18 54 147,668 100 — — — 100-YTr. Postdev.

11 Reservoir 2.7 18 144 65,081 1 2 41.86 43,579 1-¥T. Routing

12 Reservoir 3.30 18 144 77,781 2 4 42.35 52,470 2-Yr. Routing

13 Reservoir 6.75 18 108 107,330 10 6 43.18 58,545 10-Yr. Routing

14 Reservoir 8.86 18 108 122,872 25 8 43.45 74,285 25-Yr. Routing

15 Raservair 11.03 18 108 147,668 100 10 43.95 84,583 100-¥r Routing

Proj. file: Basin3.GPW IDF file: Norfolk.IDF Run date: 03-22-2002




LandMark Design Group

CHANNEL PROTECTION VOLUME CALCULATION
Project Name : Williamisburg Landing, Phase2: i

Basin3 .. - S
One Year Precipitation : P= " 2:8 Inches
PRE-DEVELOPMENT CONDITIONS :
Drainage Area : DApge =" 16.88 Acres
SCS Curve Number : CNpge =+ 33 Unitless
Time of Concentration Tepre =i o 0:62 Hours

1,=0.2x(1000/CN - 10) =
/P =

Initial abstraction ;

Accumulated direct runoff : Qy = (P12 / (P+4xl,) =

Unit Peak Discharge :
tog(ay)=CotCalog(T )+ Collog(Te)*2
C4,C4,.C,. Coefficients from TABLE F1 above

qu=

Pre-development peak discharge :
4, =quxDA xQ, 7640 =

POST DEVEL OPMENT CONDITIONS :

Drainage Area :
8CS Curve Number:
Time of Concentration

Initial abstraction ;

— N S — L P=
Accumulated direct runoff : Q=
Unit Peak Discharge : Qu=
Post development peak discharge rate : Qi=9:,=

Ration of outflow to inflow : * q./gi = 11.88 x q,0.937 =

Peak outflow discharge : 9o =

Ratio of storage volume to runoff voiume : ViV, =
VeV = 0.683-1.43(q/q) +1.64(0,/q:)2-8.04(q /)3 =

Required Storage Volume :
Vg =VeVe x Qx A/12 x 43560 =

3/22/02

Project #: 2000812-000.15 "'

TABLE F1/ TR-55
Coefficients for Rainfall Type ||
/P Cp [ C,
0.10 2.55323 | -0.61512 | -0.16403
0.30 246532 | -0.622567 | -0.11657
0.35 2.41896 | -0.61594 | -0.08820
0.40 2.36409 | -0.59857 | -0.05621
0.45 2.26238 | -0.57005 | -0.02281
0.50 2.20282 | -0.51599 | -0.01259
4.061 Inches
1.45
0.08 Inches

204 cfs/sg.mitefin.

0.18 cfs.

2.000 Inches
SRR Jor & R—
0.08

290

0.35

Inches
cfs/sg.milefin.
cfs.

0.0591

* Direct calculation using equation for T=24hr, developed by Stewart Comnstock,P.E., MDE

0.0208 cf.s.

0.60

1709 cubic fest

ESTIMATED POND FULL DRAWDOWN Hrea = = 1.5 Feet
As=  0.003539 sq. ft.
d, = 0.8055154 inches
BMP BASIN 2 DoriFice =+ 1:75 inches
INC.VOL STORAGE Hiuc Quva 18
c.f. cf ft. cfs hours
6542 23641 4.50
5560 17099 3.50
4653 115390 250  0.1253 10.3
3821 6886 1.00  0.0774 13.7
WQVSE 1621 4686 0.73  0.0649 6.9
: 3065 3065 050  0.0526 16.2
0 0 0.00
DRAWDOWN TIME=  24.0
BT S L M P R A e vaolxl.xjs



Basin 2

*

FOREBAY SIZING CALCULATIONS
FOR
WILLIAMSBURG LANDING

LMDG File No. 2000312-000.07

James City County requires a forebay to be sized to contain 0.1 inches per impervious
area of contributing drainage. 0.1-inch is 0.0083 feet. The forebay must be 4 to 6 feet

deep.

The impervious area from Basin 2’s drainage area within the project limits is 3.052 acres,
or 132,945 square feet. The impervious area from Woodhaven (Phase 1) that drains into
Basin 2 is 1.186 acres, or 51,665 square feet. Total impervious area within Basin 2 is
4.238 acres, or 184,610 square feet.

The forebay volume required is 1532.3 cubic feet (0.0083 * 184610).

Calculate the volume provided per the design on the plans:

ELEVATION SURFACE AREA | INCREMENTAL TOTAL
(square feet) VOLUME VOLUME
(cubic feet) (cubic feet)
46.0 154 0 0
47.0 392 273 273
43.90 720 556 829
45.0 1139 929.5 1,758.5

As the total volume provided (1,758.5 cubic feet) is greater than the total volume required

(1,532.3 cubic feet), the forebay, as designed, is acceptable.




LandMark Design Group 322102

CHANNEL PROTECTEON VOLUME CALCULATION
Project Name ; .V Ani

One Year Precipitation : P= "' 2B Inches TABLEF1/ TR-55

Coefficients for Rainfall Type 1l
PRE-DEVELOPMENT CONDITIONS : 1P Co Gy 1973
Drainage Area : DApge = 1 984 Acres 0.10 255323 | 0.61512 | -0.16403

Time of Concentration : Topre =, iy

Project#:2000312-000.15

SCS Curve Number CNpre = 50 Unitiess 0.30 246532 | -0.62257 | -0.11657

0.6 Hours 0.35 | 241896 | -0.61594 [ -0.08820

0.40 2.36409 | -0.59857 ] -0.05621
0.45 2.29238 | -0.57005 | -0.02281
0.50 | 2.20282 | -0.51599 | -0.01259

Initial abstraction ; ,=0.2x(1000/CN - 10) = 2.000 Inches
/P = 0.71
Accumulated direct runoff : Qu = (P-1)*2 / {(P+4xy) = 0.06 Inches
Unit Peak Discharge : Qu = 207 cfs/sg.milefin.

l0g(qy)=Co*C1log(T )+ Callog(T ]2
Ca,C1,C, Coefficients from TABLE F1 above

Pre-development peak discharge :

A L e

ESTIMATED POND FULL DRAWDOWN Hyria =

9o =q. X DA X Qy /640 = 0.09 c.fs.
POST DEVELOPMENT CONDITIONS :
Drainage Area : DApogr = 85 Acres
SCS Curve Number : CNposr ‘Unitiess
Time of Concentration ~ Tcpost 0.31 Hours
Initiai abstraction ; I;= 1.077 Inches
,i,,,l,a\lp,szgeaaﬂ,,,‘ PR e et o o et m i e <ot s e

Accumulated direct nunoff : Q= 0.42 Inches
Unit Peak Discharge : Qu = 512 cfslsq.milefin.
Post development peak discharge rate : Gi=Gp = 262 cfs.

Ration of outflow to inflow : * /g = 11.98 x q,"0.937 =  0.0347

* Direct calculation using equation for T=24hr. developed by Stewart Comstock,P.E., MDE

Peak outflow discharge : G = 00909 cfs.

Ratic of storage volume to runoff volume : ViV, = 0.64
V/V= 0.683-1.43(q/q)+1.64(q,/q}"2-8.04(gq/q)"3 =

Required Siorage Volume :
Vs VNV x QX AM2 x 43560 = 563 cubic feet

15 Feet
Ao= 0.0154359 sq. fi.
do= 1.6822931 inches
BMP BASIN 2 DoriFice =

17'5 inches

W.S.E. AREA  INC.VOL STORAGE Hawa Qave dar
c.f. cf ft. cfs hours
6542 23641 450
5560 17008  3.50
4653 11539  2.50 0.1253 10.3

3821 6886 1.00 0.0774 13.7
WQVSE 1621 4636  0.73 0.0649 6.9
3065 3065 0.50 0.0526 16.2

0 0 0.00

DRAW DOWN TIME = 24.0

covolxl.ds



BMP POINT CALCULATIONS
‘ FOR
WILLIAMSBURG LANDING DEVELOPMENT

LMDG File No. 2000312-000.07

Per phase 1, site area to the east of the Colonial Pipeline easement is 33.26 acres. A total
of 11.20 acres on the west side of the Colonial Pipeline easement is developable as a 3
phase,

The total site area for BMP Point Calculations is 44.46 acres (33.26 on east plus 11.20 on
west).

Per phase 1 calculations, 23.05 acres of natural open space is located on the north and
west side of the existing facility.

Dry Basin 1 (Part of Phase 1) is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 6.20 acres.

BMP Points= _620 x 4 = 0.6 BMP points
44.46

Dry Basin 2 (Part of Phase 1)-was designed as an extended detention system with a

_timber wall. As part of Phase 2 the cxtendcd detentlon system wﬂl become the forebay o

The wet pond and forebay will be designed to serve a drainage area of 4.20 acres.

BMP Points= _ 440 x 6 = 0.59 BMP points
44.46

Basin 3, to be constructed as part of Phase 2, will be an extended detention wet pond.
This basin will be constructed on the west side of the Colonial Pipeline easement, with
the forebay construction on the east side of the easement. The basin will be designed to
handle 16.90 acres.

BMP Pomts = 16.90 x 10
44.46

3.80 BMP points

A total of 3 acres of the open space from Phase 1 will be utilized for the construction of
BMPs as part of Phase 2. However, 2.88 acres of open space will remain in place in
Phase 2. Thus, 22.93 acres of open space will exist on the site.

BMP Points= 2293 x 100x Q.15 = 5.09 BMP points
67.51
Total BMP Peints for Site = 0.56 +0.59+3.80+5.09 = 10.04 BMP points

NOTE: As the 11.20 acres to the west 1s included in these calculatlons no BMP is
required for Phase 3 of this development.



BMP POINT CALCULATIONS
FOR
WILLIAMSBURG LANDING DEVELOPMENT

LMDG File No. 2000312-000.07

Per phase 1, site area to the east of the Colonial Pipeline easement is 33.26 acres. A total
of 11.20 acres on the west side of the Colonial Pipeline easement is developable as a 3"
phase.

The total site area for BMP Point Calculations is 44.46 acres (33.26 on east plus 11.20 on
west).

Per phase 1 calculations, 23.05 acres of natural open space is located on the north and
west side of the existing facility.

Dry Basin 1 (Part of Phase 1)"is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 6.20 acres.

BMP Points= _620 x 4 = .56 BMP poins
44.46

Dry Basin 2 (Part of Phase 1) was designed as an extended detention system with a
timber wall. As part of Phase 2, the extended detention system will become the forebay

for a small wet pond to be constructed on the west side of the Colonial Pipeline easement.
The wet pond and forebay will be designed to serve a drainage area of 4.20 acres.

BMP Points= _4.40 x 6 = 0.59 BMP points
44.46

Basin 3, to be constructed as part of Phase 2, will be an extended detention wet pond.
This basin will be constructed on the west side of the Colonial Pipeline easement, with
the forebay construction on the east side of the easement. The basin will be designed to
handle 16.90 acres.

i

BMP Points = _16.90 x 10
44 .46

3.80 BMP points

A total of 3 acres of the open space from Phase 1 will be utilized for the construction of
BMPs as part of Phase 2. However, 2.88 acres of open space will remain in place in
Phase 2. Thus, 22.93 acres of open space will exist on the site.

BMP Points= 22.93 x 100x 015 = . 35.09 BMP points
67.51
Total BMP Points for Site=0.56 +0.59 +3.80 +5.09 = 10.04 BMP points

NOTE: As the 1i.20 acres to the west is included in these calculations, no BMP is
required for Phase 3 of this development. '
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Ms. Ellen Cook ’
Planner
James City County

" 101 E Mounts Bay Road
Williamsburg, VA 23187-8784

Re:  SP-023-04, Williamsburg Landing Site Plan Amendment
~ Dear Ms. Cook:

Attached are 10 sets of the above referenced plan, revised according to comments in your March 26, 2004
and April 2, 2004 letters. In response to those comments, we offer the following.

- Planning
1. The plans have been revised to reflect the original road names.
G T B e e S

3. See Item #1.

Eavironmental (March 19, 2004)

1. The BMP/Stormwater Management access road has been relocated as recommended and a curb
wipe down has been added.
2. The sediment basin has been relocated.

3. Acknowledged.

Environmental (April 6. 2004)

1. This is inconsistent with what has been approved for other projects with similar soils. A properly
prepared 1:1 slope should perform adequately for this temporary function and we are confident
that the sitework contractor working this project is accordingly consistent.

2. Retaining Wall Detail.

Acknowledged.

The concrete collars have been revised.

Note has been added to plan sheet C-14.

The concrete collars are not to function as anti-steep collars. Rather, they are to provide
hard edges to lay the segmental block to.

€. Specifications sheet C-17 has been added to the plan set.

ap o

Engineers « Planners « Surveyors e Landscape Architects « Environmental Scientists
4029 Iranbound Road, Suite 100, Willlamsburg, VA 23188 {757) 253-2975 FAX: {757] 229-0049 imdg@iandmarkdg.com



Ms. Elien Cook May 12, 2004
James City County
SP-023-04, Williamsburg Landing Site Plan Amendment Page 2

3. No elevation changes are proposed for the final stage of the project and only temporary grading
changes are proposed for the temporary sediment basin stage of construction.

4. The plans include a professional engineers seal, and this is sufficient documentation of the proper
application of the design.

- 4, A baffle has been added to plan sheet C-2.

5. Upon approval of this amendment, the plan sheets can be re-indexed into the full set. No
additional work is needed.
1. The plans have been revised to reflect the original road names.
» 2. The original site plan has been approved with the current waterline layout. We have not revised

any of the water system as part of this site plan amendment.
Please call if you have any questions or need further information.
- -Bestregards,

The LandMark Design Group, Inc.

~ Stephen A. Romeo, L.S.
Principal

- SAR/tmp

‘5

- Enclosure

DESIGN GROLUFP



Larry 5. Barry, PE., President
Norman H. Mason, L.S., VP
Vaughn B. Rinner, C.LA.
Elizabeth J. Andlerson, PE.
Kenneth A. Dierks

Robert P Kerr, RE.R, RW.S.
Clayton E. Massey, FE.

[ ANDMARK

DESIGN GROUP

Charles R. Orsborne, LS.
Stephen A, Romeo, LS.
Kenneth E. Rodman, Jr., PE.
Mark W Strickiand, PE.
Wiliam R. Turner, Ji, ALC.R
A. Gary Webb, FE.

December 4, 2002

Mr. Christopher Johnson
Senior Planner

James City County

P.O. Box 8784

Williamsburg, VA 23187-8784

Re: S-91-02. Wiiliamsburg Landing, Inc., Boundary Line Adjustment Plat
Dear Chris:

We are pleased to submit, for approval, ten copies of the revised boundary line adjustment plat for the
above referenced project. In regards to the comments of your letter dated November 8, 2002, we offer the
following;:

s

County.Engineer:

1....___The Deed for the proposed conservation easement is forthcoming from Paul W. Gerhardt, Esq.,-——

Kaufman and Canoles, P.C. Copies of the proposed plat will be forwarded to Wayland Bass.
Environmental:

1. Based on a telephone conversation between C.J. Bodnar and Darryl Cook on Tuesday, Dec. 37
2002, the revised BMP Point calculations are attached. These calculations correspond with the
open space area on the plat. The acreage is shown on the attached “Plat of Conservation
Easement”, dated December 2, 2002,

Please contact me if you have any questions or wish to further discuss this.

Best regards,
The LandMark Design Group Inc.

Clephaon Posess

Stephen A. Romeo, L.S.
Principal

SAR/tmp

Copy: Wayland Bass, County Engineer, w/encl.
Darryl Cook, P.E., Director, Environmental Division, w/encl.
Paul W. Gerhardt, Esq., Kaufman & Canoles, P.C., w/encl.
William A. Doig, Williamsburg Landing, w/encl.
File 2000312

Engineers « Planners « Surveyors e Landscape Architects « Environmental Scientists
4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 (757} 253-2975 FAX: [757) 229-0049 Imdg@landmarkdgwb.com



Quick TR-55 Ver.bH.46 S/N:
Executed: 17:46:24 03-15-2004

5O

0

MODIFIED RATIONAL METHOD

---- Graphical Summary for Maximum Required Storage -—-—

First peak outflow point assumed to occur at Tc hydrograph recession leg:

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

****************-k***********-k-k*************************************‘k**

*  RETURN FREQUENCY: 2 yr { BAllowable Qutflow: 4.40 cfs *
*  1'¢' adjustment: 1,000 | Required Storage: 24,883 cu.ft. *
B e e e o it o e e e e T S e e e T R T E T *

*  Peak Inflow: 9.50 cfs

Inflow .HYD stored: L3-2IN .HYD *

**************-k**************-Ir****-.(*:ki—*********************************

Td = 80 minutes i

f == Rpprox. Duration for Max. Storage ----—- /

Te= 10.00 minutes

I = 4.650 in/hr
. Q= 27.90 cfs
.

L. Required Sterage
= 24,883 cu.ft.

Return Freq: 2 yr

C

adj.factor: 1.00

Area (ac): 8.00
Weighted C: ¢.75%
bdjusted C: 0.75

Td= W

| . i I= ~=83 in/hr
. ¥ ¥ ¥ X X X X|/X X ¥ X X X X X XX Q = 9.50 cfs
- {
% %
. 00000000000 000 0O0 = 4.40 cfs
b4 o} l. Ix {Allow.Outflow)
o | . |
bd o | MOT TO SCALE | b 4
o | ============ !
i | %
_______________________ !_______,m_________k__________]__w___“_____
18.42 minutes . 85.37 minutes

£# NISVE LNINIAIS MAN i:

»

[E0 e iy P
AU 07 TN BT




Quick TR-55 Ver.5.46
Executed: 17:46:24

Weighted C

Adjusted C

* %

0.750

0.750

RETURN FREQUENCY:

Output file:

Time
Minutes

S/N:
03-15-2004

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

** Modified Rational Hydrograph #****
Areca= 8.000 acres Tc = 10

Td= 80.00 min. I= 1.58 in/hr

2 year storm Adj.factor = 1.00

L3-2IN .HYD

HYDROGRAFPH FOR MAXIMUM STCRAGE
For the 2 Year Stcrm

.00 minutes

Qo= 9.50 cts

Time increment = 1.00 Minutes
Time on left represents time for first Q in each row.
0.00 0.95 1.90 . 2.85 3.80 4.75 5.70
6.65 7.60 8.55 | 9.50 9.50 9.50 9.50
9.50 $.590 9.50 9.50 %.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9,50 3,50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 9.50 9.50 9.50 9.50 9.50 9,50
9.50 9.50 9.50 9.50 9.50 9.50 8.50
9.50 9.50 9.50 9.50 9.50 9.50 9,50
9.50 9.50 9.50 9.50 9.50 9.50 9.50
9.50 $.50 9.50 9.50 | 8.3% 7-60 .60
~5.70 4,75 3.80 2.85 1.90 0.95 0.00

95 cFS e 718 WUEd
THIS Gtern] &\iexts Flecs
et

psvBLormedic X3



Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:2¢ 03-15-2004

Williamsburg Landing
Expansion SpP-17-02
New Sediment Basin #3

¥oh o x¥ ok % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * + + »* »

O=adj *C *I*A
Where: Q-=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

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

I
Subarea Runoff Area | Tc Wtd. || Aadj. bl Total | Peak Q
Descr. c acres | (min) '‘cro1p e in/hr acres | (cfs)
—————————————————————————— el [ e e
const. phase
0.750 8.00 | [ I
——————————————— [ e | e e
| 10.00 0.750 || 0.750 4.650 8.00 | 27.90

C# NISVI INTIWIAIS mdN

A

f\;

/

SUNILLIOY
UV3IA ST ANV 1T

i’:’f‘”'f o

TINLIONYULS




Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

MODIFIED RATIONAL METHOD

—-—-- Summary for Single Storm Frequency ----

First peak outflow point assumed to occcur at Tc hydrograph recession leg.

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

RETURN FREQUENCY: 2 yr "C' Adjustment = 1.000 Allowable Q = 4.40 cfs
Hydrograph file duraticn= 80.00 minutes
Hydrograph file: L3-2IN .HYD TC = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Cpeak | Inflow Storage
ol ct minutes in/hr acres cfs | (cu.ft. (cu.ft.)
______________________________________________________ E n e i e e . e e e e
€.750 0.750 10 4.650 8.00 27.90 | 16,740 14,100
0.750 0.750 15 3.950 5.00 23.70 | 21,330 17,407
0.750 0.750 20 3.500 8.00 21.00 | 25,200 19,988
0.750 0.750 30 2.800 8.00 16.80 | 30,240 22,458
0.750 0.750 40 2.300 8.00 13.80 | 33,120 22,773
0.750 0.750 50 2.000 8.00 12.00 | 36,000 23,076
0.750 0.750 60 1.800 8.00 10.80 i 38,880 23,370

kkdkhkhkhhkhkhhhhhkdkhhhhrrhhohrhrdhhhhhhdhhdrhhhkhhrhrxrhrrhrrrrdhdk Storage Maximmn

0.750 0.750 g0 1.583 8.00 9.50 |

45,600

24,883

Ak hfdhhkhkdhkhhhhkhh koo hhhhddbdhddhddhhddddrhhkdhdhrdrhrrrrorrdrrrrrrdddbbbb bt dikd

0.750 0.750 120 1.150 8.00 6.90 |
0.750 0.750 180 0.750 8.00 4.50 |
0.750 0.750 240 0.600 8.00 3.60 |

49,680
48,600

18, 634
2,162

Qpeak < Qallow



Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004¢

MODIFIED RATIONAL METHOD
~~—- Graphical Summary for Maximum Required Storage —----

K T

First peak outflow point assumed to occur at Tc hydrograph recession leg.

rd

rr1

=

=

Williamsburg Landing =

Expansion SP-17-02 s

New Sediment Basin #3 5

g

1723

**7\'******************************************************************* E

)
* RETURN FREQUENCY~ ! Allowable Outflow: 9.20 cfs *
*  'C' Adjustment: 1.06¢ | Required Storage: 31,580 cu.ft. *

*___.___..____...._,______,,____________._____,_,,_______________....__..__.__.._____...;ir (

*  Peak Inflow: 19.50 cfs Inflow .HYD stored: L3-25IN .HYD *

LR R R R R R R R R R R R e R kL L R R R R R R L L L ey

| Td = 50 minutes | Return Freq: 25 yr

fmm————- Approx. Duration for Max. Storage ------ / C adj.factor: 1.00

l |

! I

J Tc= 10.00 minutes ]

| = 6.800 in/hr | Area (ac): 8.00

I . Q= 40.80 cfs | Weighted C: 0.75

I — | Adjusted C: 0.75
F | . I |
L | | . Required Storage |
o | . - .o 31,580 cu.ft. | | Td= 50 minutes
W . | . | 1 I = 3.250 in/hr 8

| XXX XXX AL X XXX XX XXHK|Q = 19.50 cfs g%
< | I ) 35
f | X x - E :_,<.
s | - 000D 0O0COQOO0O0O0O0O0O0 o= 9.20 cfs B m

! (Allow.Outflow) =

! o)

| X Qa NOT TO SCALE X

|

|

17.75 minutes 55.28 minutes




Quick TR-55 Ver.5.456 S/N:
Executed: 17:46:24 02-15-2004

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

*++% Modified Rational Hydrograph *#****

-

Weighted C = 0.750 Area= 8.000 acres Tc = 10.00 minutes
Adijusted C = 0.750 Td= 50.00 min. I= 3.25 in/hr Qp= 19.50 cfs E
w
RETURN FREQUENCY: 25 year storm Adj.factor = 1.00 g
OQutput file: L3-25IN .HYD E
Z
HYDROGRAPH FOR MAXIMUM STORAGE ;
For the 25 Year Storm z
Z
F
Time | Time increment = 1.00 Minutes s
Minutesl| Time on left represents time for first Q in each row.
________ t______.____.________..____.___.___________________.___.__________.________-_
0.00 | 0.00 1.95 3.90 5.85 7.80 9.75 11.70 (
7.00 | 13.65 15.60 17 19.50 19.50 19.50 19.50
14.00 | 18.50 19.50 19.50 19.50 19.50 19.50 19.50
21.00 | 19.50 19.50 19.50 19.50 19.50 19.50 19.50
28.00 | 19.50 19.50 19.50 19.50 19.50 19.50 19.50
35.00 | 19.50 19.50 19.50 19.50 19.50 19.50 19.50
42.00 | 19.50 19.50 19.50 19.50 19.50 19.50 19.50
49.00 | .50 55 15. 60 13.65 IT.70 975
56.00 | 3.90 1.95 0.00
/940 OFs Fot- 41 Houes |
-
=
52
=K
2
aO
&




Quick TR-55 Ver.5.46 S/N:
Executed: 17:46:24 03-15-2004

Williamsburg Landing
Expansicn SP-17-02
New Sediment Basin #3

* x x x % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * % x %

OQ=adj *C*I*a
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, B=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 235 vyears
"C' adjustment, k =1
adj. 'C' = Wtd.'C' x 1

|
Subarea Runoff BArea | Tc wtd. || Adj. I Total
Descr. ol acres | (min) croofroro in/hr acres | (cfs)
I

const. phase
0.750 8.00 | I |

| 10.00 0.750 [| 0.750 6.800 §.00 | 40.80



Ountlet Structure File:

POND-2 Version:
Date Executed:

¥dxAd INLET CONTROL ASSUM

5

.20

LANDING3.STR

3/N:

Time Executed:

Fhidkhkrhdr X rrrkdrxxrd & &5

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

KhAdd I XA A KA X AR T AL dkdk

Used Unsubmerged Equ.

HW=Headwater (ft)

Form (1) for

dc=Critical depth

=7.
=7,
=8.
=8,
=9.

Elevation (ft) 0 (cfs) Computation Messages
49.00 0.0 E < E1=55.51
49.50 0.0 E < E1=55.51
50.00 0.0 E < El=55.51
50.50 0.0 E < E1=55.51
51.00 0.0 E < E1=55.51
51.50 0.0 E < E1=55.51
52.00 0.0 LE€ E1=55.51
52.50 0.0 E < E1=55.51
53.00 0.0 E < E1=55.51
53.50 0.0 E < E1=55.51
54.00 0.0 E < E1=55.51
54.50 0.0 E < .51
55.00 6.0 E <
55.50 0.0 E <
56.00 15.3 merged HW
56.50 15.9 Submerged: HW
57.00 16.5 Submerged: HW
57.50 17.0 Submerged: HW
58.00 17,6 Submerged: HW

OO Uo

elev. less than 50.44 ft
Used Submerged Equation for elevations greater than 50.63 ft

(ft)

Ac=Area

{sg.ft)

Transition flows interpolated from the following values:

E1=50.44 ft; Ql=4.8 ¢

fs;

at dc

Dc=.89 ft; E2=50.63 ft; Q2=5.49 cfs
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Quick TR-55 Ver.5.46 S/N: {
Fxecuted: 17:46:24 03-15-2004 E

FhdhhhhhkhkhkkkFhhkhkrwh b bbbk hkhkhkhkkkkkhkkkdk ok kdrhkhdbhkd bk hkkhkxkddrdhdrddkdrdhdddd

EEER SRS SRR R R A SRR REREEREE R R SRR R R R R R R TR RS AL E AR RS

* w* i[ﬁ
* MODIFIED RATIONAL METHOD * LS
* ---- Grand Summary For All Storm Frequencles —--- * >
i
* * E
* * w
LA S R AR E SR EEAEEEREEEEEEEREEE R R RS R R . R TR TR R R R R R SRR R R E
LR AR R R SRR EREEEEEEEEE SRR R R R e E  E R R R R AR R R R R 5
3
First peak cutflow point assumed to occur at Tc hydrograph recession leg. g
: 2
: Z
Williamsburg Landing *
Expansion SP-17~02
New Sediment Basin #3 -
-
Area = 8.00 acres Tc = 10.00 minutes
VOLUMES »
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage o
{(vears) c minutes in/hr cfs cfs { {cu.ft.) (cu.ft.) 5
—————————————————————————————————————————————————————— == e o
2 0.750 80 1.583 9.50 4.40 | 45,600 24,883 &
25 0.750 50 3.250 19.50 9.20 | 58,500 31,580

~

UVIA <7 ANV b7




POND-2 Version: 5.20

S/N:

Williamsburg Landing

Expansion SP-17-02

New Sediment Basin #3
CALCULATED 03-16-2004 13:04:01
DISK FILE: a:LANDING3.VOL
Planimeter scale: 1 inch = 1 ft.

*

Elevation Planimeter Area Al+A2+sqr (A1*A2) Volume Volume Sum
(ft) (sq.in.) (sq.ft) (sqg.ft) (cubic-ft) (cubic-ft)
49.00  4,700.00Q 4,700 1] 0
50.50 *T* 5,052 14,624 7,312 7,312
52.00 *I* 5,416 15,161 15,161 15,161
55.50 x* 6,315 16,463 35,671 35,671 - 12T
58.00 7.000.00 7,000 17,436 52,308 52,308
*I* ---> Interpolated area from closest two planimeter readings.

2

IA = [sq.rt(Areal) + {(Ei-E1)/(E2-E1))}*(sqg.rt(Area2)-sq.rt{Areal)))

where:

Volume

where:

El, E2

Areal,Areaz
Ia

Interpolated area for Ei

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

Incremental volume computed by the Conic Method for Reservoir Volumes.

= (1/3) * (EL2-ELl) * (Areal + Area2 + sg.rt.(Areal*Areal))

EL1l, EL2

Volume

Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1, ELZ2, respectively
Incremental volume between EL1l and ELZ



Qutlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

Ahkdhhhrkhkhhhrhhkrr it
Williamsburg Landing

Expansion SP-17-02
New Sediment Basin #3

kA Ak A rhhhkF kA krhkkd kb bdk

Outlet Structure File: a:LANDING3.STR
Planimeter Input File: a:LANDING3.VOL
Rating Table Output File: a:TLANDING3.PND

Min. Elev.{ft) = 49 Max. Elev. (ft) = 58 Incr.{ft) = .5

Additional elevations (ft) to be included in table:
% % *k % % % * * F *x % *x * % * * * *k * & k * * Kk &

B R e R R R kR Rk Rl i

SYSTEM CONNECTIVITY

Gk kkkkhkkkkkkkkkhkhhdhkrh bk h kb kA kA A bk r bbb bk dd

Structure No. Q Table Q Table

6] ~VC 1 -> 11—
TAND PIP ’Zt -> 2, e
UTVERT=TK 3 -> 3 s

cutflow rating table summary was stored in file:
a:LANDING3, PND



Cutlet Structure File: LANDING3.STR

POND-2 Version:

Date Executed:

5.20 S/N:

Time Executed:

R A R R R ES R EE L E R R EE SR

Williamsburg Landing
Expansion 8SP-17-02
New Sediment Basin #3

ISR R R R LT EEEEEEEEES]

*¥dkxk COMPOSITE QUTFLOW SUMMARY *¥%*

Elevation (ft)

Q0 (cfs) Contributing s* :
g Structures P‘d (7 P
______________________________ ,,q U an
0.0 b v e
0.0 @ of Ko
0.0 ’}f A AN
8:8 ,{,ﬂ ()A"u; ¥ G”\‘ '
3.0 [——— Qﬂy t\h‘ *}\ Df‘
3.0 ol ] ‘)::ﬁ’ﬁ U {,"h,\,,,,ml,‘ e
2o 1 4 OR
3.0 1 Qﬁy
3.0 1 PFT
3.1
3.1
3550




Outlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

Ak hkh b kbbbt rbhkdhhhxk

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

Ak hkkkhkdhkddrhkhddkhkrhx

>>>>>> Structure No, 1 <<<<<L
(Input Data)

ORIFICE-VC
Orifice - Vertical Circular

El elev.(ft)? 52.00001
E2 elev.(ft)? 58.001
.Orifice coeff.? .6

Invert elev. (ft)? 52.00001
Datum elev. (ft)? 4]
Diameter (ft)? .33




Outlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkhkdrkb bbbk hkrdddd

Williamsburg Landing
Expansion SP-17-02
New Sediment Basin #3

dkkkk ok kk ke dkkohdohhkd ko k ok

Outflow Rating Table for Structure #1
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) Q (cfs) Computation Messages
49.00 0.0 E < El= 52.00001
49,50 0.0 E < El= 52.00001
50.00 0.0 E < El1= 52.00001
50.50 0.0 E < El= 52.00001
51.00 0.0 E < El= 52.00001
51.50 0.0 E < E1= 52.00001
52.00 0.0 E < El= 52.00001
52.50 3.0 H =52.5
53.00 3.0 H =53.0
53.50 3.0 H =53.5
54.00 3.0 H =54.0
54.50 3.0 0 =54.5
55.00 3.1 H =55.0
55.50 3.1 H =55.5
56.00 3.1 H =56.0
56.50 3.1 H =56.5
57.00 3.1 H =57.0
57.50 3.1 H =57.5
58.00 3.1 H =58.0

C=.6 B = B8.552988E-02 sq.ft.
H (ft) = Table elev. - Datum elev. ( 0 ft )
Q (cfs) =C * A * sgr(2g * H)



Qutlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

LR AR A AR ER S SR RN EESE SRR

Williamsburg Landing
Expansion 8P-17-02
New Sediment Basin #3

dhkkddkhdkhk kb kwkkkkdkdodok

>>>>>> Structure No. 2 <<<<<<
{(Input Dats)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 55.5 =
E2 elev. (ft)? 58.001
Crest elev. (ft)? 55.5
Diameter (ft)? 5

Welr coefficient? 3
Orifice coefficient? .6

-.Sta¥rt- transition elev..(ft) Q.7
Transition height (ft)?




Qutlet Structure File: LANDING3.STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

Fhdkrhdddhd bbbk dkd b ik

Williamsburg Lénding
Expansion SpP-17-02
New Sediment Basin #3

FAAFFT AN T I *F bk bk hhkddhk

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

*xxk%x TNIET CONTROL ASSUMED ***x¥%

Elevation (ft) C (cfs) Computation Messages
49.00 0.0 E < Inv.El.= 55.5
49.50 0.0 F < El= 55.5
50.00 0.0 E < El= 55.5
50.50 c.0 E < El= 55.5%

51.00 0.0 E < El= 55.5

51.50 0.¢ E < El= 55.5

52.00 0.0 E < El= 55.5

52.50 0.0 E < El= 55.5

53.00 0.0 E < El1= 55.5

53.50 0.0 E < El= 55.5 4
54.00 0.0 E < El= 55.5 g
54 .50 0.0 E < El= 55.5 -
55.00 0.0 E < El= 55.5

55.50 Weir: H =0.0
56.00 Wei H =.5
56.50 H=1.0
57.00 Welir: H =1.5
57.50 Weir: H=2.0
58.00 Crifice: H =2.5

Weir =~ Cw = 3 Weir length = 15.70796 ft

Orifice Co = .6 Orifice area = 19.63496 sg.ft.

Q (cfs) = (Cw * L *# H**1.5) or (Co * A * sqgr(2*g*H))
No transition used, transition height = 0.0
Weir equation = Orifice equation & elev.= 57.50624 ft




Outlet Structure File: LANDING3.STR

POND-2 Version:; 5,20 S/N:
Date Executed: Time Executed:

R R R R RS RS E SRR EEEE R RS

Williamsburg Landing
Expansion §P-17-02
New Sediment Basin #3

dkkdkkdkdk bbb bk khhkh b ds

>>>>>> Structure No. 3 <<<<<<
{Input Data}

CULVERT-CR
Circular Culvert (With Inlet Control}

El elev.(ft)? 55.51
E2 elev. (ft)? 58.001
Diam. (ft}?2 1.25
Inv. el. (ft)? 4%
Slope (ft/ft)= .01

Ti ratio?
T2 ratio? . e e et e
K Coeff.? L0098

M Coeff.? 2

c Coeff.? .0398
¥ Coeff.? .67
Form 1 or 27 1

Slope factor? -.5



BMP POINT CALCULATIONS
FOR
WILLIAMSBURG LANDING DEVELOPMENT, PHASE 2

LMDG File No. 2000312-000.15

Per boundary of site, the site area is 50.22 acres. Of this acreage, 14.93 is on the west
side of the Colonial Pipeline Easement as part of a future phase and will not be included
in this calculation. Thus, the total site area for these calculations is 35.29 acres.

Per recorded conservation easements for Phase 1, 25.01 acres of natural open space is
located on the north and west side of the existing facility. Of this 25.01 acres, 0.41 acres
is on this parcel. Thus, the total area for credit calculation is 59.89 acres (35.29 + 25.01 -
0.41).

BMP Points= 25.01 x 100 x 010 = 4.18 BMP points
59.89

Dry Basin 1 (Part of Phase 1) is an extended detention basin to the north side of the
existing facility. This basin serves a drainage area of 5.19 acres, per the Phase 1 as-
builts.

BMP Points= _ 5.19 x 4 = 0.59 BMP points
35.29

Dry Basin 2 (Part of Phase 1) was designed as an extended detention systern with a

timber wall. As part of Phase 2, the extended detention system will become the forebay
for an extended detention wet pond to be constructed on the west side of the Colonial
Pipeline easement. The wet pond and forebay will be designed to serve a drainage area
of 7.85 acres.

2.22 BMP points

BMP Points= _ 7.85 x 10
35.29

Basin 3, to be constructed as part of Phase 2, will be a series of timber walls designed to
provide water quality and flow attenuation. This basin will be constructed within the
existing ravine on the west side of the Colonial Pipeline easement and the area between
Cottage 6 and the Colonial Pipeline easement. The basin will be designed to handle
13.15 acres.

BMP Points= 13.15 x 4
35.29

1.49 BMP points

A total of 9.19 acres of open space will be recorded as part of a conservation easement in
Phase 2.

BMP Points= _ 9.19 x 100x 015 = 3.91 BMP points
35.29



Larry S. Barry, PE., President
Norman H. Mason, LS., VP
Vaughn B. Rinner, CLA.
Elizabeth J. Anderson, PE.
Kenneth A. Dierks

Robert P Kerr, RE.P, PWUS.
Clayton E. Massey, PE.

LANDMARK

DESIGN GROUP

Charles R. Orsborne, LS.
Stephen A, Romeo, LS.
Kenneth E. Rodman, Jr, PE.
Mark W, Strickland, PE.
William R. Turner, Jr, ALCP
A. Gary Webb, PE.

December 4, 2002

Mr. Christopher Johnson
Senior Planner

James City County

P.O. Box 8784

Williamsburg, VA 23187-8784

Re: S-91-02. Williamsburg Landing, Inc., Boundary Line Adjustment Plat
Dear Chris:

We are pleased to submit, for approval, ten copies of the revised boundary line adjustment plat for the
above referenced project. In regards to the comments of your letter dated November 8, 2002, we offer the
following:

~

County Engineer;

1. The Deed for the proposed conservation easement is forthcoming from Paul W.-Gerhardt, Esq.,—— -~ —

Kaufman and Canoles, P.C. Copies of the proposed plat will be forwarded to Wayland Bass.
Environmental:

1. Based on a telephone conversation between C.J. Bodnar and Darryl Cook on Tuesday, Dec. 3
2002, the revised BMP Point calculations are attached. These calculations correspond with the
open space area on the plat. The acreage is shown on the attached “Plat of Conservation
Easement”, dated December 2, 2002.

Please contact me if you have any questions or wish to further discuss this.

Best regards,
The LandMark Design Group Inc.

<4£€LGM @wu

Stephen A. Romeo, L.S.
Principal

SAR/tmp

Copy: Wayland Bass, County Engineer, w/encl.
Darryl Cook, P.E., Director, Environmental Division, w/encl.
Paul W. Gerhardt, Esq., Kaufman & Canoles, P.C., w/encl.
William A. Doig, Williamsburg Landing, w/encl.
File 2000312
Engineers « Planners « Surveyors « Landscape Architects « Environmental Scientists

4029 Ironbound Road, Suite 100, Williamshurg, VA 23188 {757} 253-2975 FAX: {757) 229-0049 Imdg@landmarkdgwb.com



CONSULTING ENGINEERS

Hampton Roads | Central Virginia | Middle Peninsula

6421 Canon Way, Gloucester, VA 23061
Phone (804) 693-4450 / Fax (804) 693-2520

aesva.com

Letter of Transmittal

) . s DATE JOB NO.
ATTN: Pat Menichino 4/26/11 8162-14
. FROM:
oy, vamesLity Celnty Nick Botta
Address: RE
Williamsburg Landing
Low Flow Structure Detail for
cc: Sheet Pile Walls

WE ARE SENDING YOU THE FOLLOWING ITEMS: X Attached
(] Under separate cover via

[] Original(s) [ Print(s) Plan(s) [] Specification(s) [] Change Order

] Copy of letter(s) [] Other:
COPIES DATE No. of Pages DESCRIPTION
6 4/26/11 1 Low Flow Structure Detall

THESE ARE TRANSMITTED as checked below:

For your approval [1 For your signature [] For review and comment
(] For your use (] As you requested [] As requested by:
[] Other:

REMARKS: Fow Bmpes CC - O35

, VIA: XHand Deliver [JUPS Ground  [JUPS Next Day Air  [JUSPS Mail ] Other:
If enclosures are not as noted, kindly notify us at once.
File name: WAeswilss01\jobs\Jobs\8162\14-Low Flow Structure DetailAdmin\Correspondence\Transmittals\816214 2011-04-26 LOT JCC.doc Page 1 of 1

Form Rev. 7/02



Pat Menichino

From: Pat Menichino

Sent: Thursday, May 05, 2011 9:02 AM

To: 'Botta, Nick'

Cc: Darryl Cook

Subject: RE: Williamsburg Landing - Sheet Pile Wall Low Flow Structure
Nick,

We received revised plans on 4/26/11 and they look acceptable. The height of the 4’ pipe should be
consistent with the elevations of the original structures.

Have the contractor provide us with his start date.

Thanks,

Pat

From: Botta, Nick [mailto:nick.botta@aesva.com]

Sent: Thursday, April 14, 2011 2:18 PM

To: Pat Menichino

Cc: Darryl Cook; Bruce Milne

Subject: RE: Williamsburg Landing - Sheet Pile Wall Low Flow Structure

Pat,
1. Yes, we plan to have A1 riprap over the top of the filter cloth wrapped stone.

2. | understand the issue of clogging. A similar design.is used at the BMP on the east side of the Woodhaven Building at
Williamsburg Landing and it has worked very well with minimal maintenance. With upstream areas primarily stabilized, we

feel that this can work.

3. The bottom of the 48" half pipe will be buried at least 2 feet below the invert of the orifice in the sheet pile wall to help
stabilize it. A1 riprap will then cover that fill material so | believe this will prevent the short circuiting.

4. With regard to the trash rack on top of the half-pipe, I'm not sure how to handle that at this time. | honestly didn'’t give it
any thought because the wooden boxes didn’t have a trash rack on top. I'll see what | can come up with although I'm
pretty sure there is no pre-manufactured device | can install on a half-pipe.

We had a difficult time coming up with the trash rack component for the 4" orifice. There was no pre-manufactured device
that we could use over the 4” orifice or at the end of a 4” pipe extending upstream of the 48" half-pipe. And because the
half-pipe has a circular outer surface, it would be difficult to customize a trash rack. This is why we came up with the idea
of a perforated pipe wrapped with stone and filter fabric.

If the overall concept is OK with you, we will formalize our plan and resubmit it to you for your final review.

Thanks,

Nick Botta, P.E.
AES Consulting Engineers
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 CONSULTING ENOAEERS

Hampton Roads | Central Virginia | Middle Peninsula
Office (804) 693-4450
aesva.com

AES Consulting Engineers Confidentiality Note: This e-mail and any attachments are confidential and may be protected by legal privilege. If you are not
the intended recipient, be aware that any disclosure, copying, distribution or use of this e-mail or any attachment is prohibited. If you have received this
e-mail in error, please notify us immediately by returning it to the sender and deleting this copy from your system. Thank you for your cooperation.
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From: Pat Menichino [mailto:pmenichi@james-city.va.us]

Sent: Thursday, April 14, 2011 8:40 AM

To: Botta, Nick

Cc: Darryl Cook

Subject: RE: Williamsburg Landing - Sheet Pile Wall Low Flow Structure

Nick,
We have four comments on the proposed structures.

The filter cloth wrapped around the stone is exposed at the ground surface. We recommend an
additional layer of stone (A1 rip rap?) be placed on top of the filter cloth.

The filter cloth /stone wrapped perforated pipe orifice will require maintenance to keep it from clogging
with debris and litter.

The 48” half pipe should be installed with a bottom elevation that is deep enough to prevent the
stormwater flows from entering underneath the pipe, and exiting through the sheet pile orifice, thereby
short circuiting the perforated pipe system.

A trash guard for the top of the half pipe?

Thanks,

Pat

Patrick T. Menichino
Project Manager
Stormwater Specialist

General Services Department
5320 Palmer Lane, Suite 2A
Williamsburg, VA 23188

P: 757-259-1443

F: 757-259-5833
jccEgov.com




From: Botta, Nick [mailto:nick.botta@aesva.com]

Sent: Wednesday, April 13, 2011 9:55 AM

To: Pat Menichino

Subject: Williamsburg Landing - Sheet Pile Wall Low Flow Structure

Pat,
Per our discussions, attached is a design for the replacement of the wooden low flow structures at the sheet pile walls at

Williamsburg Landing.
Let me know what you think of this concept.
Thanks,

Nick Botta, P.E.
AES Consulting Engineers

CONSULTING ENGINEERS

Hampton Roads | Central Virginia | Middle Peninsula
Office (804) 693-4450
aesva.com

AES Consulting Engineers Confidentiality Note: This e-mail and any attachments are confidential and may be protected by legal privilege. If you are not
the intended recipient, be aware that any disclosure, copying, distribution or use of this e-mail or any attachment is prohibited. If you have received this
e-mail in error, please notify us immediately by returning it to the sender and deleting this copy from your system. Thank you for your cooperation.
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