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Stormwater Division

MEMORANDUM

DATE: March 10,2010

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: DC009

PIN: 0340100003D

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

Property Description:

Site Address:

Box l0
Agreements: (in frlc as of scan drt€) N Book or Doc#:

Comments

Williamsburg Christian Retreat

Church Retreat Center

9275Bames Road

Drawer: 6

Page:
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D c: oo9

I
I

Each file is to contain:

As-built plan

Com pleted construction certification
Construction Plan

Design Calculations

Watershed Map

Maintenance Agreement

Correspondence with owners

lnspection Records

Enforcement Actions
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COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

®copy 

THIS DECLARATION, made this ~J.-=-f __ day of S £_P"ity\~EJL__ 20 6~ between 
wii.."141'1 ~~ <11.Btsrl"hJ ~~ ~~ lff IDtJ. and all successors in interest, ("COVENANTOR(S)"), 

owner(s) of the following property: 

Parcel Identification Number: __ 0_3_~ .... o ..... l_oo~o ..... o.._3'""--'b""--------
Legal Description: ?r ~~ftfLA J'A't l> 
Project or Subdivision Name: 1.JJIL-'-1~ru.. l-+h-!Qt-1.f\..v ~ c..~ Yev"-+ ~.&..t.t1r1 I'( 
Document No. __________________ _ 

OR Deed Book $ S-l , Page No. _....,....<..;;;..o_,.tf ____ _ 

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

WITNESS ETH: 

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

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

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

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

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

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

Return to: 
County Attorney's Office 

James City County 
101-C Mounts Bay Road 
Williamsburg, VA 23185 
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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 the date first above written. 

COVENANTOR(S) 

Signature 

'°j0.rv:'J..I W. ~l~ Ef'~l'.- UThJ£ DJf~,,t:.--C:rd\_ 
Print Name and Title 

ACKNOWLEDGMENT 

COMMONWEAL TH O~ VIRGINIA fl 
CITY/~F a,""'1! c; '--'iJ , to wit: 

I hereby certify that on this .21_ day of Sepj.... , 20~, before the subscribed, a Notary 
Public for the Commonwealth of Virginia, personally appeared ti:> \::>u-t- 1.0 '"Q .-. ~ '-'t<:-- and did 
acknowledge the foregoing instrument to be his/her A 
ct. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this J-9 day of 
SCi?temb'<-.- , 20 ct . 

[SEAL] 

Notary Registration Number: IC J s/ 3 0 S 

My Commission expires: I .J.../ O{ / J. OI D r , 
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• 
COVENANTOR(S) 

Signature 

Print Name and Title 

ACKNOWLEDGMENT 

COMMONWEAL TH OF VIRGINIA 
CITY/COUNTY OF ___________ _, to wit: 

I hereby certify that on this __ day of , 20_, before the subscribed, a Notary 
Public for the Commonwealth of Virginia, personally appeared and did 
acknowledge the foregoing instrument to be his/her Act. 

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

-------' 20 __ . 

[SEAL] 

Approved as to form: 

ictltiJt ~~}JsiAav\ 
County Attorney 

This Declaration of Covenants prepared by: 

Name:~l?u~ 
Print Name: ~E.Ji..-r W. """31lt.5CbE.... 

Title: \-x-Ec unuE Pi~ t:ror<. 

Address: Cf 2 7'1 /34J4JES /([':>. 

--f041-..fo) i+ I L 51~'(; 

Notary Public 

Notary Registration Number:---------

My Commission expires: ----------

{drainage l .pre) 
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James City County, Virginia 
Environmental Division 

Stormwater Management I 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 Storm water Management BMP's. 
Erosion and sediment control policy and approved plans generally require that at the completion of 
the project and prior to release of surety, an "as-built" 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 involving 
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 Information: 

Project Name: -------------~J~i~~~~~~~S::.!1!~~~E-~~!!~~~S::!E~~~~~~~-~~0!~~------------
Structure/BMP Name: -------------~~~~E~~J2!Y..P~l~~~~~~~~~Lii1!1~~~.}Y~!!-~l!:!l9_1!!l~------------
Project Location: 927 5 Barnes Road, Toano, VA 23168 

----------------------------------------------------------------------
BMP Location: LAT: 37°25'27.41"N, LONG: 76°51'22.89"W 

----------------------------------------------------------------------
County Plan No.: SP 0054 - 2011 ----------- -~-------

Project Type: D Residential D Business Tax Map/Parcel No.: _________ LiL.!..::~!? _________ _ 
D Commercial D Office 

D Institutional D Industrial 
BMP ID Code (if known): _______ fl.(.,-0....0.S-__________ _ 
Zoning District:: ------------~.::_l __________ _ 

D Public D Roadway Land Use: ___ B.~S~~aj:i_Q_!!_{~J:!.'!!"S!L~.!ll_ll_ __ 
1Z1 Other NON PROFIT Site Area (sf or acres): 149.8 ACRES 

Brief Description of Stormwater Management/BMP Facility: 

Roughly 300 LF of stormwater drainage pipe with three drop inlets routed to an extended dry detention basin with 

a pressure treated timber weir wall outlet structure. The drainage area for the extended dry detention basin is about 
3.8 acres. 

Nearest Visible Landmark to SWM/BMP Facility: Phase 1 commonc and cabins ----------------------------------------------------

Nearest Vertical Ground Control (if known): 
0 JCC Geodetic Ground Control D USGS 
Station Number or Name: 

D Temporary 0 Arbitrary 
Iron Rod Set 

D Other 

----------~-------------------------------~----------

Datum or Reference Elevation: _______________________ 21J__9-_______________________ _ 
Contra 1 Description: -------------------~_:~fr:9~~~12.12.~-~o-~~JZ~~~~~~!~E ___________________ _ 
Con tro 1 Lo ca ti on from Subject Facility: -~~!!~hI!J.~i!~JQ~~~gj~~i_d~-~it-9_!!>...9.P ______________________ _ 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: Ill Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWM/BMP Facility: _________________ 8..P!!!J_Q_QJ ________________ :___ 

Facility Monitored by County Representative during Construction: Ill Yes 0 No 0 Unknown 

Name of Site Work Contractor Who Constructed Facility: _______________ Q~~~~-~_i_~~~§~E~--------------
N ame of Professional Firm Who Routinely Monitored Construction: ___ _K~g_i_il~~!_i_il.R_<;;Q~~1!!!LI!R_§~~£~~-~!_c!: __ _ 
Date of Completion for S WM/B MP Facility: ________________________ -!_1!._~e-~QQ2 _______________________ _ 
Date of Record Drawing/Construction Certification Submittal: _______________ _A1:!_fil!_g-_£Q_L£ ______________ _ 

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of Storm water 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 I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Business Phone: _______ _CZ_~Zl_~22:1.~-~------- Fax: ______ .CZ..~IJ-~§.§.:..<!:§JJ _____ _ 
Contact Person: ________ ]!_ob ~..!i~-9~--------- Title: ___ J;:~~~l!!i~~_Qjre~i!?! ___ _ 

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

Firm Name: _____________ I~E_r!_~~~~1:.~_E~~~~~~~r:_<!_~~~~~<!_12_8_:!_<;'._ ____________ _ 
Mailing Address: -------~~'Z_'!§_!~~~~p_r~_ft_tJig~~~X_z_§_!~~~~p_r~ft_,_~~-~'!'!'Z_'Z_ _____ _ 

BusinessPhone: _______________________ Gi~Ql]]]~±~~l _____________________ _ 
Fax: ___________________________ i~~Ql112~~~2l _________________________ _ 
Responsible Plan Preparer: ___________________ §_!~~~_!)_!i_~~-------------------
T itle: ____________________________ ~!_~~~~~!_ ____________________________ _ 

P Ian Name: ______ W_!!li~!!1Jil>_!.1_!:g_~ll!_ig-_i~1!..R_§_!!:._~_!J:;_~aj~!:_§_i~_.e_@_!1_&!!!_~1!.4-~~~L ____ _ 
Firm's Project No. __________________________ O]J_Q_ ________________________ _ 
Plan Date: _________________________ M_~£!UJ_L_?_Q_1J ________________________ _ 
Sheet No.'s Applicable to SWM/BMP Facility:}__:~:_?_ I _3_:2.:_Q_ I ]__:Q:9_ I _____ I _____ _ 

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

Name: ______________________ _Q_~_!E~-~~~-~-§~~~)_!.15~----------------------
M ailing Address: _____________ 1_~-l~'1_l!_~tiE:l!.3J~~:z_l<2..'!..~~-~~-~~l~~-------------

BusinessPhone: ______________________ iZ~Zl~§~~~~~~----------------------
Fax: ___________________________ i~~2_)-~~~~~}-~---------------------------
ContactPerson: _________________________ !3'-~X-~l~~-------------------------
S i te Foreman/Supervisor: ____________________ !_3_?_!>_!>_y_~_i~~--------------------
S p eci al ty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: _J~E:.~§E~l~~~l~~~!:~_1:_~~~~~l1:1_~()_~~-
M ailing Address: ---~~Z.±§_!~~i:!~.P_r~ft_!:flg!!"Y~)' __ _ 
___________ _?J~~!:.1~1?.~~~-y~~~~ZZ __________ _ 
Business Phone: ________ {i4.Q)_l;1Z:._4:?_9_1_ _______ _ 
Fax: _____________ i~~Q.L_~~~~}J_l_ ____________ _ 

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

Construction Certification 

Firm Name: _:!.:EI"~_§E~~~~!:~~~~~~~~~~ So~~l()_~~ 
Mailing Address: ---~l:z.1_§...!!!~!:!~_l2!"._aJ!.!lj_g_!i"Y3L __ 
_ __________ _§_!~~!!~12~i~_Yb._~11ZZ __________ _ 
Business Phone: ________ i.~±Q)_~~Z::..'±_5_.2._l_ _______ _ 
Fax: _____________ (.?_='9]}}_7~~~21 ____________ _ 

Name: ______________ S~~~~.P.!i~~~-------------
Title: 

Signature:_ 
Date: 

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

7#& A-)-8Ull-T DC~ ,./'6 7 /I"] /J--TC/f Tt'le ~/ti.//V/k.. ff /Te .P~'1/V',, 

Bur H11-s 1JeeN' ,.:>e>'f'tfJ/'FrmAJ-re-o 70 W<h~J< w1 TH Rev~s~/.) 

CA '-C"'tl../f-nO/\/$. 

_ ( Seal) 

ngineer 
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

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

A fully completed STORMWATER MANAGEMENT I BMP FACILITIES, RECORD 
DRAWING a11d CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING 
CHECKLIST. All applicable sections shall be completed in their entirety and certification 
statements signed and sealed by the registered professional responsible for individual record 
drawing and/or construction certification. 

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

Construction Certification. Construction of Stormwater Management I BMP facilities which 
contain impoundments, embankments and related engineered appurtenances including subgrade 
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, 
toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored by a 
Registered Professional Engineer or his/her authorized representative. The Engineer must certify 
that the structure, embankment and associated appurtenances were built in accordance with the 
approved design plan, specifications and stormwater management plan and standard accepted 
construction practice and shall submit a written certification and/or drawings to the Environmental 
Division as required. Soil and compaction test reports, concrete test reports, inspection reports, 
logs and other required construction material or installation documentation may be required by the 
Environmental Division to substantiate the certification, if specifically requested. The Engineer 
shall have the authority and responsibility to make minor changes to the approved plan, in 
coordination with the assigned County inspector, in order to compensate for unsafe or unusual 
conditions encountered during construction such as those related to bedrock, soils, groundwater, 
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major 
changes to the approved design plan or structure must be reviewed and approved by the original 
design professional and the James City County Environmental Division. 

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

Dual Purpose Facilities - Completion of construction also includes an interim stage for 
Stormwater Management I BMP facilities which serve dual purpose as temporary sediment basins 
during construction and as permanent stormwater management I BMP facilities following 
construction, once development and stabilization are substantially complete. For these dual 
purpose facilities, construction certification is required once the temporary sediment basin phase of 
construction is complete. Final record drawing and construction certification of additional 
permanent components is required once permanent facility construction is complete. 

Interim Construction Cert(fication is required for those dual purpose embankment-type facilities 
that are generally ten ( 10) feet or greater in dam height (*) and may not be converted, modified or 
begin function as a permanent SWM I BMP structure for a period generally ranging from six (6) to 
eighteen (18) months or more from issuance of a Land Disturbance permit for construction. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VE SCH); have a temporary service life of less than eighteen (18) months; and 
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard 
to the public's health, safety and welfare is determined by the Environmental Division due to the 
size or presence of the structure or due to evidence of improper construction. 

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the 
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the 
embankment structure in accordance with 4V ACS0-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

Record Drawings shall provide, at a minimum, all information as shown within these requirements 
and the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility 
being constructed. Other additional record data may be formally requested by the James City 
County Environmental Division. (Note: Refer to the current edition of the James City County 
Guidelines for Design and Construction of Stormwater Management BMP 's manual for a 
complete list of acceptable BMP 's. Currently there are over 20 acceptable water quality type 
BMP 's accepted by the County.) 

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, 
etc.) set of the approved stormwater management plan including applicable plan views, profiles, 
sections, details, maintenance plans, etc. as related to the subject SWM I BMP facility. The set 
shall indicate "RECORD DRAWING" in large text in the lower right hand corner of each sheet 
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed 
beside design values. Approved design plan values, dimensions and data shall not be removed or 
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing 
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is 
needed to show positive drainage. Certification statements as shown in Section 4 of the Record 
Drawing and Construction Certification Form, or similar forms thereof, and professional 
signatures and seals, with dates matching that of the record drawing status in the revision or title 
block, are also required on all associated record drawing plans, prints or reproducibles. 

Submission Requirements. Initial and subsequent submissions for review shall consist of a 
minimum of one (1) blue/black line set for record drawings and one copy of the construction 
certification documents with appropriate transmittal. Under certain circumstances, it is understood 
that the record drawing and construction certification submissions may be performed by different 
professional firms. Therefore, record drawing submission may be in advance of construction 
certification or vice versa. Upon approval and prior to release of bond/surety, final submission 
shall include one (1) reproducible set of the record drawings, one (I) blue/black line set of the 
record drawings and one ( 1) copy of the construction certification. Also for current and/or future 
incorporation into the County BMP database and GIS system, it is requested that the record 
drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an 
acceptable electronic file format such as * .dxf, * .dwg, etc. or in a standard scanned and readable 
format. The electronic file requirement can be discussed and coordinated with Environmental 
Division staff at the time of final submission. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

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

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

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner 
(Approved County Plan Number and BMP ID 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 seal. 

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

xx 1. 

xx 2. 

NIA 3. 

NIA 4. 

xx 5. 

xx 6. 

xx 7. 

xx 8. 

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

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

Profile or elevations along the entire 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 structure. 
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NIA 9. 

xx 10. 

NIA 11. 

xx 12. 

NIA 13. 

NIA 14. 

NIA 15. 

xx 16. 

xx 17. 

xx 18. 

NIA 19. 

xx 20. 

xx 21. 

NIA 22. 

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

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

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

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

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, slope, type and thickness class of material and type of flared end 
sections, headwall or endwall. 

Outfall protection dimension, type and depth of rock and if underlain 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. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

III. Group A - Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.) 

A 1. All requirements of Section II, Minimum Standards, apply to Group A facilities. 

A2. Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

A3. Sediment fore bays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep. 

A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 
12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy 
equipment or vehicle use. 

A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment 
monitoring purposes. 

A6. Pond liner (if required) provided. Either clay liners, poly liners, bentonite liners or use of chemical 
soil additives based on requirements of the approved plan. 

A7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool 
edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal shoreline 
with a maximum depth of 12 inches below the normal pool elevation, if applicable, per the 
approved design plans. (Note: Safety benches may be waived if pond side slopes are no steeper 
than 4H:lV). 

AS. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 
principal spillway structure. 

A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

A 10. Low flow orifice has a non-clogging mechanism. 

A 11. A pond drain pipe with valve was provided. 

A 12. Pond side slopes are not steeper than 3H:1 V, unless approved plan allowed for steeper slope. 

A 13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 

THIS SHEET 
N/A 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

IV. Group B - Wetlands (Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond 
Wetland System and B-4 Pocket Wetland) 

B 1. Same requirements as Group A Wet Ponds. 

B2. Minimum 2: 1 length to width flow path provided across the facility. 

B3. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep). 

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

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

B6. No more than one-half(Yi) of the wetland surface area is planted. 

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

B8. Planting zones staked or flagged in field and locations subsequently established by appropriate 
field surveying methods for record drawing presentation. 

THIS SHEET 

N/A 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

v. Group C - Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench; 
C-3 Infiltration Basin; and C-4 Infiltration Basin) 

C 1. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable. 

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

C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment 
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass 
channels, plunge pools or other acceptable measures. 

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

CS. Sides of infiltration practice lined with filter fabric. 

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

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

CS. Minimum one hundred (100) foot separation horizontally from any known water supply well and 
minimum one hundred (I 00) foot separation upslope from any building. 

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

CIO. Stormwater outfalls provided for overflow associated with larger design storms. 

C 11. No visual signs of erosion or channel degradation immediately downstream of facility. 

Cl2. Facility does not currently cause any apparent surface or subsurface water problems to downgrade 
properties. 

C 13. Observation well provided. 

Cl4. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 

THIS SHEET 
N/A 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

VI. Group D - Filtering Systems (Includes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3 

Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic 
Filters; and D-6 Pocket Sand Filters) 

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

D2. Sediment pretreatment devices provided. 

D3. For D-1 BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level 
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

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

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

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

D7. Filtering system is off-line from storm drainage conveyance system. 

D8. Overflow outlet has adequate erosion protection. 

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

D 10. Minimum four ( 4) inch perforated under drain provided in a clean aggregate envelope layer beneath 
the facility. 

DI I. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one 
hundred (I 00) foot separation horizontally from any known water supply well. Minimum one 
hundred (100) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

D 12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of stormwater to the facility. 

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

D 14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 

THIS SHEET 
N/A 
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·- STORMWATER MANAGEMENT I BMP FACILITIES 
AS-BUILT PLAN CHECKLIST 

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

VII. _G_r_o_u_,p.__E_-~O'-"'p,._e~n~C~h~a=n=n=e=l~S'""'y~s=te=m=s __ ( Includes E-1 Wet Swales (Check Dams); E-2 Dry Swales;and 
E-3 Biofilters) 

xx El. 

xx E2. 

xx E3. 

xx E4. 

xx E5. 

NIA E6. 

NIA E7. 

NIA ES. 

xx E9. 

xx ElO. 

xx E 11. 

xx E12. 

NIA E13. 

NIA El4. 

NIA El5. 

NIA El6. 

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

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

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

Open channel side slopes are no steeper than 2H: 1 V at any location. Preferred channel sideslope 
is 3H:1 V or flatter. 

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

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

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

Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly 
connected to the open channel system. 

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

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

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

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

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

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

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

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

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

VIII. Group F - Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention 
with Forebay) 

xx Fl. 

xx F2. 

xx F3. 

xx F4. 

xx F5. 

NIA F6. 

NIA F7. 

xx F8. 

xx F9. 

xx FlO. 

xx Fl 1. 

xx F12. 

xx F13. 

xx F14. 

xx F15. 

xx F16. 

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

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

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

Fore bay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in 
depth. 

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

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

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

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

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

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

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

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

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

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

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

No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

IX. Group G - Open Spaces (Includes All Open Space Types G-1; G-2; and G-3) 

GI. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable. 

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

G 3. Dedicated open space areas are in undisturbed common areas, conservation easements or are 
protected by other enforceable instruments that ensures perpetual protection. 

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

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

G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or 
graded). 

THIS SHEET 
N/A 
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.. STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

X. Storm Drainage Systems (Associated with BMP's Only) 

xx 

xx 

xx 

xx 

xx 

XII. 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities 
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, 
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with 
drainage to and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is 
to accurately identify the type and quantity of inflow or outflow points associated with the facility for future 
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the 
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the 
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of 
storm drainage conveyance system length, whichever is less.) 

SDI. 

SD2. 

SD3. 

SD4. 

SD5. 

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

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

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

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

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

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

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

02. Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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XIII. References 

STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(The James City County Record Drawing and Construction Certification Forms and 
Checklists for Stormwater Management I BMP facilities were developed using the 
following sources and references.) 

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

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

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

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

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

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

0 Stafford County, Virginia, As-Built Plan Checklist. 

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

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

0 Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & 

Recreation, 1997. 

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

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

File: Shared\SWMProg\BMP\Certif\RDCC _fillable.wpd 
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lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

Project Name: W'l.'-•tr"">'&>t& <2.Hn~tAN llenr&r- Oe...i~c 
County Plan No.: _....s ... -e:'-'"--\2...._~ ........ ...._-~----------------------
Stormwater Management Facility: _?'i"--'7-:::t_.__,_r=o_t-t_~ _________________ _ 
BMf Phase #: D I D II ifill 

<Q/,.Information Package Received. Date/By: __________________ _ 
~Completeness Check: 

r/ Record Drawing Date/By: _:s....u,ri~=---"'-;_c.:...:...;=-----------
~ .,Construction Certification Date/By: --1.~"-_µ.l-'----"S._· _:D;.,.<'..:..'="-------
[J"" ~D/CC Standard Forms (Required for al BMPs afterleb/!51 20010nly) 
iY;nsp/MaintAgreement #/Date: O<i?;>c:r>-Z'-l:SZD - to_~ _o<Q 
61/BMP Maintenance Plan Location: As JSQ• k""T pc Au, f.I{) 1 

/ o Other: 
~Standar51:-E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review 

!ii"' Yes o No Location: t>1.-4 ·-i. ,.cv•f:l- c ;;,l'=>""-MTI 
/.,Assign County BMP ID Code#: Code: _be,........,.09..,-""c,:....L-.------------
et/ Preliminary Input/Log into Division's "As-Built Tracking Log" 
~Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
r¥' _,Preliminary Log into Access Database (BMP ID#, Plan No., GPIN, Project Name, etc.) 
w/ ,.Active Project File Review (correspondence, H&H, design computations, etc.). 
,./" )nitial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 
~ ,Jnspector Check of RD/CC (forward to Inspector using transmittal for cursory review). 
g"' ;>re-Inspection Drawing Review of Approved Plan (Qyic! look prior to F;eld Inspection). 
~Yinal Inspection (FI) Performed Date: <c> I 1 1,12 J.leM !...J:..~ 
,.('"}record Drawing (RD) Review Date: <e}.~ ~2. TI_CA-i l 
iw/" ~o~struction Certification (CC) Review Date: -'i)~.,_,~r-),...11~2--~~;=f'""---------
~ Act1ons: 

o No comments. 
a'°'"Comments. Letter Forwarped. Date: 
~ecord Drawing (RD) N (fa- J 
c1 Construction Certification (CC)"' ft:\ 
g/'" Construction-Related (CR) 
o Site Issues (SI) 

co/-i /n. 
r I 

,/" o Other:----.-+------------------------~ 
.VSe ond Submission: 

nspection (if necessa ): --'--1f-.""""-iµ_.,~------------------
lJ/ J.. eptable for SWM Purposes RD/ C/CR/Other). Ok to proceed with bond release. 
v..,eomplete "Surety Request Form". 
if .,.Check/Clean active file of any remaining material and finish "As-Built" file. 
d ,Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
IGI"' .;Copy Final Inspection Report into County BMP Inspection Program file . 
.,;('.,,Obtain Digital Photographs of BMP and save into County BMP Inventory. 
F1 ~equest mylar/reproducible from As-Built plan preparer. 
-o/J:;omplete "As-built Tracking Log". 
i;;i/)...ast check of BMP Access Database (County BMP Inventory). 
~Add BMP to JCC Hydrology & Hydraulic database (optional). 
I'("' Add BMP to Municipal BMP list (if a County-owned facility) 
r/ Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

Inspector: h, ~ h~ 
Chief Engineer: 

*** See separate checklist, if needed. 

Date: 

Date: 
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y!f6- YARD HYDRANT 
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--S SANITARY SEWER LINE (EX. I PROP.) 

ILLIAMSBURG CHRISTIAN RETREAT CENTER 
YOUTH FACILITY 

JAMES CITY COUNTY, VIRGINIA 

RECORD DRAWING and SWM POND CONSTRUCTION CERTIFICATION PLANS 

l.F. IRON PIN FOUND 
l.S. IRON PIN SE.T 

--- -- -- SETBACK LINE 
- · - · -· - · - · - · - EASEMENT LIMITS 
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- - CONTOUR LINE (EX./ PROP.) 

JAMES CITY COUNTY PLAN# SP-0054-2011 (AMENDS #SP-12-08) 

SEPTEMBER 06, 2012 

PREPARED BY: 

TERRA ENGINEERING 
AND 

LAND SOLUTIONS, PC 

CIVIL ENGINEERS PLANNERS LAND SURVEYORS 
2374 STUARTS DRAFT HIGHWAY STUARTS DRAFT, VIRGINIA 24477 

PH. 540-337-4591 FA,"{ 540-337-5291 
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SHEET INDEX 
SHEET Cl.0.0 

SHEET C2.2.2 

SHEET C3.0.0 

COVER SI-IEET 

STORMDRAIN PLAN AND PROFILE 

PI-IASE l SITE PLAN 

COo CLEANOUT ~3:1 - f-2.50% - DEGREE I DIRECTION OF SLOPE 
479.70 + SPOT ELEVATION 

SHEET C7.0.0 STORMWATER AND ROAD SECTION DETAILS 
MH MANHOLE 

--S[)o- STORM LINE (EX./ PROP.) HP HIGH POINT 
DI cc51 STORM INLET LP LOWPOINT 

YOO YARD DRAIN DITCH I SWALE 
DSo DOWNSPOUT 

---G ·· GAS LINE (EX./ PROP.) 

===== WATER COURSE 
BM1'- BENCHMAAK 

GV® GMO GASVALVE/METER 
--OH OVERHEAD ELECTRIC (EX./ PROP.) 

--UC UNDERGROUND ELECTRIC (EX./ PROP.) 

PPD POWER POLE 
LI'¢- LIGHT POLE 

GUYif GUY WIRE 
EM= ELECTRIC METER 

ITJ TRANSFORMER 
--OHl" OVERHEAD COMMUNICATIONS (EX./ PROP.) 
--UG"F---- UNDERGROUND COMMUNICATIONS (EX./ PROP.) 

PED o UTILITY PEDESTAL 
----- BOUNDARY I RIGHT-OF-WAY LINE 

LAND USE SUMMARY: 

CG-2 VDOT STD. HEADER CURB 
CG-6 VDOT STD. CURB & GUTIER 

CG-12 VDOT STD. HANDICAP RAMP 
HG HANDICAP PARKING SYMBOL 
DIP DUCTILE IRON PIPE 

RCP REINFORCED CONCRETE PIPE 
CMP CORRUGATED METAL PIPE 
PVC POL YVINYLyHLORIDE PIPE 

HOPE HIGH-DENSITY POL YETHYLINE PIPE 
VC VITRIFIED CLAY PIPE 

FFE FINISHED FLOOR ELEVATION 

TBR TO BE REMOVED 
1BT TO BE TRANSPLANTED 

PROJECT NAME: 

OWNER-DEVELOPER: 

WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 

WILLIAMSBURG CHRISTIAN RETREAT ASSOCIATION, INC. 

CONTACT PERSON: 

TAX MAP - PARCEL #: 

MAGISTERIAL DISTRICT: 

PROPERTY ADDRESS: 

ZONING: 

PROFFERS: 

BOB BRISCOE, PH. 757-566-2256, FAX 757-566-4875 

3-4, 1-3D 

STONEHOUSE 

9275 BARNES ROAD, TOANO, VA 23168 

A-1 

NA 

WAIVER - VARIANCE REQUESTS: NA 

SURVEY SOURCES: 

DATUM: 

WATERSHED 

FEMA FIRM PANEL 

NOTE: 

PHOTOGRAMMETRIC MAPPING - LOUISA AERIAL SURVEYS, INC., 
P.O. BOX 430 MINERAL, VA, 23117 

NAVO 88 - MONUMENT WITH BRASS CAP AT INTERSECTION OF 
BARNES ROAD AND BARHAMSVILLE ROAD 

THIS SITE LIES IN THE DIASCUND WATERSHED 

MAP #51095COD40C, ZONE X 

PRIVATELY OWNED UTILITIES (E.G. WATER LINES, FIRE MAINS) SHOWN ON THIS 
PLAN ARE REGULATED BY THE VIRGINIA UNIFORM STATEWIDE BUILDING CODE 
AND ENFORCED BY THE CODE COMPLIANCE DIVISION. THESE PRIVATELY OWNED 
UTILITIES MUST COMPLY FULLY WITH THE INTERNATIONAL PLUMBING CODE, THE 
NATIONAL FIRE PREVENTION ASSOCIATION STANDARD 24, AND THE 
INTERNATIONAL FIRE CODE. CONTRACTORS WORKING FROM THIS SITE PLAN ARE 
CAUTIONED NOT TO INSTALL OR CONCEAL PRIVATELY OWNED SITE UTILITIES 
WITHOUT OBTAINING REQUIRED PERMITS AND INSPECTIONS. 

621 

STEWARTS RD. 

603 

622 

SITE 

601 

VICINITY MAP 
SC.l\LE: 1"= 2000' 

AREA TABULATIONS (BASED ON AS-BUILT AND FUTURE PLANS): 

TOTAL SITE AREA: 
EX. BUILDINGS: 
FUTURE MULTIPURPOSE BLOG .. : 
AS-BUILT COMMONS AT CABINS: 
FUTURE COMMONS 2 AND 3: 
AS-BUILT CABINS (5): 
FUTURE CABINS (10); 
TOTAL AS-BUil T AND FUTURE BLDGS; 
TOTAL BUILDINGS: 

EX. PAVED SURFACES; 
AS-BUILT ROAD' & PARKING: 
FUTURE ROAD & PARKING: 
TOTAL PAVED: 
NET OPEN SPACE: 

MULTIPURPOSE BLDG. CONST.: 
HEIGHT: 
COMMONS CONSTRUCTION: 
HEIGHT: 
CABIN CONSTRUCTION: 
HEIGHT: 

PARKING TABULATIONS: 
FUTURE MULTIPURPOSE BLDG .. : 
PER COMMONS; 
TOTAL PROVIDED; 

149.8 ACRES 
20,412 S.F. 
7,004 S.F. 
2,770 S.F. 
EACH 2,312 S.F. - TOTAL 4,624 S.F. 
EACH 1,480 S.F. - TOTAL 7,400 S.F. 
EACH 965 S.F. - TOTAL 9,650 
31,448 S.F. 
51,860 S.F. = 1.19 AC = 0.80% 

195,380 S.F. 
29,801 
18,016 SF 
243,197 S.F. = 5.58 AC = 3.73% 
143.03 AC = 95.48% 

STEEL FRAME 
SINGLE STORY, APPROX. 22 FEET INTERIOR HEIGHT 
POLYSTEEL AND WOOD 
SINGLE STORY, CATHEDRAL CEILING, APPROX. 20 FEET INTERIOR HEIGHT 
POLYSTEEL AND WOOD 
SINGLE STORY, 9 FOOT INTERIOR CEILING 

51 SPACES 
10 SPACES - TOTAL 30 SPACES 
81 SPACES 

PROJECTED OVERALL IMPERVIOUS AREA 
OF SITE BASED ON MASTER PLAN: 8.0% 
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2"x8" OR 2''x6" TONGUE AND 

GROOVE LUMBER (A HACH W/100 
NAILS, 2 PER BOARD) 

UPSTREAM 

LIMITS OF MICROPOOL~-----------~ 
20· 1---t---r----1 

I 10· 

0 

UPPER PIPE: 
3" PVC PIPE STUB 
LOWER PIPE: 
1.25" INSIDE DIAMETER 
SCH 40 PVC PIPE 

FILTER CLOTH TO BE PLACED A MIN. OF 5 FEET UPSTREAM 
AND DOWNSTREAM, AND 12" UP WALL. STAPLE FILTER CLOTH 
TO WALL. COVER CLOTH WITH VDOT #1 STONE 

VDOT /11. TYPE A STONE 12" 
DEPTH OVER NON-WOVEN 
FILTER FABRIC 

80.5 
TOP OF WALL = -8&.5-

PROVIDE14'W x zo'L x 3'D MICROPOOL 
(MIN. 2: 1 SLOPES) LINED WITH 12" OF -~ 

VDOT #1 STONE OVER FILTER FABRIC 

2" x 8" CAP 

. 

-

2-2"X8" STRINGERS--.., 
I' 

PROVIDE WATERSTOP 
AROUND CIRCUMFERENCE OF 

3" DIP PIPE 

GRAVEL DIAPHRAGM-~ PVC 

-

l\WJ 

v 

-

~ jJil 

-20d NAILS STAGGER @ 12" C/C 

3/4"GAL. BOLT WITH 1t DIA. 
WASHERS EACH END 

80.5 
TOP OF WALL = -89:5-

1~/~~+--20d NAILS, 2 PER FACE BOARD. 

tr 
=;: 
,_ 
::c 
Cl 
w 
::c 

UPPER PIPE 
3" D./.P (APPROX. 8 LF) 
INV. = 7'Uil- 76.02 

LOWER PIPE r 1.25" INSIDE DIAMETER 
PVC PIPE 
INV. = 75.07 

6" MIN. 

I 

PVC STUB 

10'x10' OUTFALL SHOULD BE INSTALLED BELOW EXISTING 
GRADES AND CURBING SHOULD EXTEND BELOW STONE 
DEPTH. TOP OF CURBING SHOULD DISCHARGE AT 
EXISTING GRADE. IF AREAS OF CURBING EXTEND 
ABOVE/BELOW EXISTING GRADE ADDITIONAL STONE 
SHALL BE PLACE TO PREVENT EROSION. 

2"x8" NAILER STRIP (A TT ACHED 
TO WALL W/20D NAILS) 

75.1 
ELEV. 76.0 

POOL ELEV. '7&.B-
75.07 

/ 
11

_ -----f---lO_' ______ ~-i; /EXISTING GRADE 

\1 I AS BUILT EL. 75.0 

)., : ;;~ : ),, Jd£ 'i"\Q,r / • ;· ~11'IJ 11 1 I lcJ.l l111·J.l.ll I VDOT #1, TYPE A STONE 12" 
DEPTH OVER NON-WOVEN 
FILTER FABRIC 

10' 

'--~A 

PLAN VIEW 

30'-VDOT CG-2 CURB, MAKE 
TOP OF CURB FLUSH WITH 
EXISTING GRADE 

PRESSURE TREATED WOOD DRY DETENTION STRUCTURE 
NOT TO SCALE 

2"x8" OR 2"x6" TONGUE AND 
GROOVE LUMBER. BOTTOM BOARD 

DRIVEN A MINIMUM OF 36" INTO 
EXISTING GROUND 

79.5 
PRIMARY WEIR. INV.- . 

93' OF EMERGENCY 
SPILLWAY/WEIR, INV. 88.5 

g' 80.5 

TIE SIDES INTO BANKS MIN. OF 2' 
HORZ. AND 1' VERT. (TYP.) 

---.._~EXISTING GRADE -w--

i\i[~ TI lil tf T- ~11-111-1 

rn11 I JfirT j::[~ 
2"x8" STRINGERS 

5' o.c. 

OPENING FOR 3" PVC OUTLET. DOUBLE 
STRINGERS AROUND PIPE OUTLET. ONE ABOVE 

AND BELOW PIPE WITH GALVANIZED METAL 
STRAPS ON BOTH SIDES OF WALL. 

OUTLET PIPES, SEE PLAN VIEW AND 
SECTION A-A DETAILS THIS SHEET 
FOR SIZE AND ELEVATION. 

UPSTREAM ELEVATION 
PRESSURE TREATED WOOD DRY DETENTION STRUCTURE 

NOT TO SCALE 

Maintenance Plan Extended Detention Basin 

A maintenance program is required lo ensure the S\ormwa\er Management (SWM) / Best Management Practice (BMP) facility functions as 
designed and to provide for reasonable aesthetic conditions. Proper maintenance is encouraged to prevent the introduction of debris and 
sediment at inflow locations, pretreatment areas, the BMP itself, its principal control structures and downstream waterways. Following 
installation and establishment of vegetation in disturbed site areas, inspections for sediment buildups will be performed al least quarterly. It is 
anticipated that under normal conditions, sediment removal will be required once every 5 to 10 years. If other construction or related 
land-disturbing activities are performed upslope of the BMP, adequate protection measures should be implemented with inspections performed 
at least once weekly. 

The Owner or its designated representative will inspect the SWM/BMP structure after each significant rainfall event or the following working day 
if a weekend or holiday occurs. A significant rGlnfall for this structure ls defined as one (1) inch or more of gauged rainfall within a 24 hour 
period. Once per year (more or fess) G representative of the County may jointly inspect the structure. Appropriate action, performed at the 
cost of the owner will be taken to ensure appropriate maintenance. Keys to locked access points or structures shall be made available to 
the County upon request. 

BMP Description: Extended Detention Basin serves a drainage area of 3.6 acres associated 'Nith Williamsburg Christian Retreat Center Youth 
Facility. The facility is a 4 point, dry-type detention facility, County Type F-1 TIMBER WALL BMP. A dry-type de\en\ion basin temporarily 
stores runoff and is normally dry during non-rainfall periods. Typically draw down times range from 24 to 72 hours following a storm event. 
Principal structures associated with \he BMP consist of a TIMBER WALL. There is a broad crested weir and orifice in the wall lo provide for 
water quality draw down and to offer control for the 2- and 10- year design storm events. During the 100-year storm, the maximum water 
level should rise lo about 0.6 feet below the lop of the wall. 

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

I. Inspect for sediment buildup by visual observation and a physical determination of sediment depth within pond storage areas. If the 
depth of sediment reaches the depth of 1' _ o" above the bottom of pond (ar Cleonou\ Elevation al 77.0) , removal is required. At 
the same time, or at leost once per year, clean pretreatment devices, the riser bottom and outlet pipes of accumulated sediments. 
Dispose of sediments removed from the facility at an acceptable disposal area. 

2. In stabilized pond areas1 if vegetation covers less than 40 % of soil surfaces, lime, fertilize and seed in occordance with 
recommendations for new seedlings. If vegetation covers more than 40 % but less than 70 % of soil surfaces, lime, fertilize and over 
seed in accordance with current seeding recommendations or requirements of the Virginia Erosion and Sediment Control Handbook 
(VESCH). 

3. Perform quarterly inspections of the crest spillway for the observance of collected trash and debris. Immediately remove any trash or 
debris that prevents the movement of water. Remove any trash and litter downstream and at storm drain or channel inflow locations to 
maintain the integrity of the structure and provide an attractive appearance. 

4. Perform yearly structural inspections of the facility for damage. Structural inspection shall be performed on the piles and lumber. If 
damage is evident, further investigation by a professional engineer may be required to assess the integrity of the structure. 

5. 

6. 

7. 

8. 

9. 

Perform quarterly inspections of the graded side slopes of the facility for signs of animal/rodent borrows or slope erosion. Immediately 
perform necessary repairs, refilling or reseeding. 

Perform yearly observations of perimeter areas surrounding the facility to ensure changes in land use, topography or access have not 
occurred and do not affect the operation, maintenance, access or safety features as provided. Appropriate action is required to ensure 
adequacy and to provide a clear, safe passage for maintenance vehic~es to the engineered embankment and principal flow control 
structures. 

Inspect and exercise pond drain valves, if provided, on a regular basis. 

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

The facility shall not accept additional drainage or be modified in any way without prior consent or approval by the Environmental Division 
al James City County. 

24" MIN. EMBEDDED INTO 

-+--+-S""ID_,,E__,S=LOPES (TYP.) 

/ 
/ 

/' 
/ 

/ 

' - ' ~ 

UNDISTURBED EARTH 

'n I 
M ~ " 

-
0 ·l<\r¥fBt~ "' ·-I Ill- I'' 

J'ROVIDE FILTER FABRIC UNDER 
ALL AREAS OF STONE 

~"'"-<~~~-----~12" PRESSURE TREATED 

POST ON 5' C-C MAX. 

NOTE: 
1. ALL LUMBER TO BE PRESSURE TREATED ALL 
FASTENERS TO BE GALVANJZED. 
2. PROVIDE GALVANIZED METAL STRAPS TO SECURE 
3" DIP TO WALL, 2 STRAPS SHALL BE PROVIDED 

-BOTTOM OF PILE DRIVEN A 
MINIMUM OF 9 FEET INTO 
EXISTING GROUND 

ON FRONT FACE Cf WALL AND 2 SlRAPS SHALL 
BE PROVIDED ON REAR OF WALL WHICH TIE INTO 
12" PILES. 

SECTION A-A 
PRESSURE TREATED WOOD DRY DETENTION STRUCTURE 

NOT TO SCALE 

75.1 
EL.-'T&:B- DENOTES AS-BUILT ELEVATION 

12" PRESSURE TREATED 
POST ON 5' C-C MAX. 

Step I: · )?f_t_e.~mine Desi~-~':-~~·r 

ADT 

%HCV" 100 x HCV x ADT) 
or 

20 x flCV 
Note: For%! ICY::;: 5~0, u:sc /\OT 

- ,:_ ·-

rc\0 Sa1nple 

i! I 

___ Q_ ff 2 
N()t~: fur #} 

~-ollCV>5o/G. # 

Step 2: D<;t~(mine Q,e~jgn Values"·< 
: CBR, RF, and SSV . .··. ' '· 

DUf{T {{esiliencv Factor (Rf) 

lj 
·- Source Value 

Table I 
Anilendix I l. 0 

Div1E aouroved RF 
EPT>AL>T 

# 1.-or pn:lim;11a.ry designs, use the lowest 

# 
RF vlL!Ut! in the equation 

Design A D'f CB Ro x RF ~ SSY 
Use grt!uler or 1\DT or El'T 30 ( l/ ) x ( I ) ~ Lj 

Step'~; f'.~vemeiltQ~~ign (Cbq~kJ(lrropriate bQ~-~~~.,t_,~how prop0,~~9.-P_i\·en1ent de_~i~n_,~lo\Y.) ... -

~ {A.) Limited to Design ADT::;: 400 ·Show poiv<::men! rnat<::rla.! not-<1.ti;.ms anli thickness fro1n 1-:~!1:'?~!~_1:~ ~l:a_b.l~~~~ ~~~. ~~- •.• __ •.• ___ 
...... --•• .......................... ···- ...... ·- .. -... ·- .. ---- .... -- ... -. - -- -- ............. 

D (B) Sho\V pavt;:me:nt section as developed tn the P<.ivement Design Gt1id.j. 
OR= 

(!:kc Appendi~ Ill for amteriul nr.iwLiuns aud 1hickne~~ ~qul1,,tlcm:r vo.lue5 ('1]) from Appl!ndix II 

Description of Proposed Pavement Section 

fvlatt:rial Notation 'fhk-kn<::SS, h a (11 ~ b) 

Surface Cr<Jc, hGr (o), (.)\') ;;/ 
,, 

I3as-e lu oe.]:'.., Size ¥ {) /- I Co'' 
Sub base 

II I 

[Ji· 1nust equal or e:\cl;!ed the value of DR. D1, = E(it X h) = 

4: I SLOP£ 

~: \ 5\.ot>t. 

4" -#2 COURSE AGG. & #2 OF 
#2A COMPACTED/ROLLED 

CLASS 4 GEOTEXTILE 

10'-o" 

SLOPE 1/4" PER FT SLOPE 1/4" PER FT 
• 

GRAVEL MAINTENANCE CORRIDOR DETAIL 
NOT TO SCALE 

12' GRAVEL ROAD 

6' LANE 4' GRASS SHOULDER 4' GRASS SHOULDER 
r----------~+->---------------~-r~--~------~-~-~~~==::===~-:-::-:-::~'
A ND PEDESTRIAN PATHWAY AND PEDESTRIAN PATHWAY 

3' 

6' LANE 

5.0% SLOPE 
0000000 

CBR VALUES SHALL BE VERIFIED 
BY GEOTECHNICAL ENGINEER. 

2.0% SLOPE 2.0% SLOPE 

2" CRUSHER RUN SURFACE 
6" VDOT BASE TYPE I, SIZE #21-A 

EARTH 

ROAD SECTION 
NOT TO SCALE 

o o o o o o o o o o o o o o oO'Otr 

EARTH 

2" CRUSHER RUN 

6" VDOT #57 BASE 

TYPICAL PARKING LOT SECTION DETAIL 
NOT TO SCALE 

FINAL GRADE 

~~ 

GRASS LINED WITH TALL FESCUE 

TYPICAL STORMWATER 
CONVEYANCE CHANNEL DETAIL 

NOT TO SCALE 

8" W.L. 

4: \ 5\.ot>t. 

4: I SLopE 
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ILLIAMSBURG CHRISTIAN RETREAT CENTER 
YOUTH FACILITY 

JAMES CITY COUNTY, VIRGINIA 

RECORD DRAWING and SWM POND CONSTRUCTION CERTIFICATION PLANS 

LEGEND 
--W WATER LINE (EX./ PROP.) 

WW> WM::l WATERVALVE/METER 
FHA()- Fl RE HYDRANT 
YH{)- YARD HYDRANT 
BOAll> BLOW-OFF ASSEMBLY 

--:ss SANITARY SEWER LINE (EX./ PROP.) 
COo CLEANOUT 

MH MANHOLE 
--SC STORM LINE (EX./ PROP.) 

DI c:::::S5J STORM INLET 
YDVl YARD DRAIN 
DSo DOWNSPOUT 

---G GASLINE(EX./PROP.) 
GVQ9 GMO GASVALVE/METER 

--OHE OVERHEAD ELECTRIC (EX./ PROP.) 
--UGE UNDERGROUND ELECTRIC (EX./ PROP.) 

PPO POWER POLE 
LP 1;1 LIGHT POLE 

GUYoC GUY WIRE 
EM= ELECTRIC METER 

Cfl TRANSFORMER 
--OHT OVERHEAD COMMUNICATIONS (EX. I PROP.) 
--UGT UNDERGROUND COMMUNICATIONS (EX./ PROP.) 

PED o UTILITY PEDESTAL 
----- BOUNDARY I RIGHT-OF-WAY LINE 

l.F. IRON PIN FOUND 
l.S. IRON PIN SET 

SETBACK LINE 
------------- EASEMENTLIMITS 
- - - - - - - - - CENTERLINE 

- - CONTOURLINE(EX./PROP.) 

<---3:1 - ~ 2.50% - DEGREE I DIRECTION OF SLOPE 
479.70 + SPOT ELEVATION 

HP HIGH POINT 
LP LOWPOINT 

----- DITCH I SWALE 

----- WATERCOURSE 
BM1'- BENCHMARK 
CG-2 VDOT STD. HEADER CURB 
CG-6 VDOT STD. CURB & GUTIER 

CG-12 VDOT STD. HANDICAP RAMP 
HC HANDICAP PARKING SYMBOL 
DIP DUCTILE IRON PIPE 

RCP REINFORCED CONCRETE PIPE 
CMP CORRUGATED METAL PIPE 
PVC POL YVINYLCHLORIDE PIPE 

HDPE HIGH-DENSITY POLYETHYLINE PIPE 
VC VITRIFIED CLAY PIPE 

FFE FINISHED FLOOR ELEVATION 
TBR TO BE REMOVED 
TBT TO BE TRANSPLANTED 

LAND USE SUMMARY: 
PROJECT NAME: 

OWNER-DEVELOPER: 

CONTACT PERSON: 

TAX MAP - PARCEL #: 

MAGISTERIAL DISTRICT: 

PROPERTY ADDRESS: 

ZONING: 

PROFFERS: 

WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 

WILLIAMSBURG CHRISTIAN RETREAT ASSOCIATION, INC. 

BOB BRISCOE, PH. 757-566-2256, FAX 757-566-4875 

3-4, 1-30 

STONEHOUSE 

9275 BARNES ROAD, TOANO, VA 23168 

A-1 

NA 

WAIVER - VARIANCE REQUESTS: NA 

SURVEY SOURCES: 

DATUM: 

WATERSHED 

FEMA FIRM PANEL 

NOTE: 

PHOTOGRAMMETRIC MAPPING - LOUISA AERIAL SURVEYS, INC., 
P.O. BOX 430 MINERAL, VA, 23117 

NAVO 88 - MONUMENT WITH BRASS CAP AT INTERSECTION OF 
BARNES ROAD AND BARHAMSVILLE ROAD 

THIS SITE LIES IN THE DIASCUND WATERSHED 

MAP #51095C0040C, ZONE X 

PRIVATELY OWNED UTILITIES (E.G. WATER LINES, FIRE MAINS) SHOWN ON THIS 
PLAN ARE REGULATED BY THE VIRGINIA UNIFORM STATEWIDE BUILDING CODE 
AND ENFORCED BY THE CODE COMPLIANCE DIVISION. THESE PRIVATELY OWNED 
UTILITIES MUST COMPLY FULLY WITH THE INTERNATIONAL PLUMBING CODE, THE 
NATIONAL FIRE PREVENTION ASSOCIATION STANDARD 24, AND THE 
INTERNATIONAL FIRE CODE. CONTRACTORS WORKING FROM THIS SITE PLAN ARE 
CAUTIONED NOT TO INSTALL OR CONCEAL PRIVATELY OWNED SITE UTILITIES 
WITHOUT OBTAINING REQUIRED PERMITS AND INSPECTIONS. 

JAMES CITY COUNTY PLAN# SP-0054-2011 (AMENDS #SP-12-08) 

STEWA~ '.i rcU. 

603 

SEPTEMBER 06, 2012 

PREPARED BY: 

TERRA ENGINEERING 
AND 

LAND SOLUTIONS, PC 

CIVIL ENGINEERS PLANNERS LAND SURVEYORS 
2374 STUARTS DRAFT HIGHWAY STUARTS DRAFT, VIRGINIA 2#77 

PH. 540-337-4591 FAX 54-0-337-5291 

621 

N 

* 
W E 

' s 64 

622 

SITE 

601 

VICINITY MAP 
SCALE: 1 "= 2000' 

AREA TABULATIONS (BASED ON AS-BUILT AND FUTURE PLANS): 

TOTAL SITE AREA: 
EX. BUILDINGS: 
FUTURE MULTIPURPOSE BLDG .. : 
AS-BUILT COMMONS AT CABINS: 
FUTURE COMMONS 2 AND 3: 
AS-BUILT CABINS (5): 
FUTURE CABINS (10): 
TOTAL AS-BUILT AND FUTURE BLDGS: 
TOTAL BUILDINGS: 

EX. PAVED SURFACES: 
AS-BUILT ROAD & PARKING: 
FUTURE ROAD & PARKING: 
TOTAL PAVED: 
NET OPEN SPACE: 

MULTIPURPOSE BLDG. CONST.: 
HEIGHT: 
COMMONS CONSTRUCTION: 
HEIGHT: 
CABIN CONSTRUCTION: 
HEIGHT: 

PARKING TABULATIONS: 
FUTURE MULTIPURPOSE BLDG .. : 
PER COMMONS: 
TOTAL PROVIDED: 

149.8 ACRES 
20,412 S.F. 
7,004 S.F. 
2,770 S.F. 
EACH 2,312 S.F. - TOTAL 4,624 S.F. 
EACH 1,480 S.F. - TOTAL 7,400 S.F. 
EACH 965 S.F. - TOTAL 9,650 
31,448 S.F. 
51,860 S.F. = 1.19 AC = 0.80% 

195,380 S.F. 
29,801 
18,016 SF 
243,197 S.F. = 5.58 AC = 3.73% 
143.03 AC = 95.48% 

STEEL FRAME 
SINGLE STORY, APPROX. 22 FEET INTERIOR HEIGHT 
POL YSTEEL AND WOOD 
SINGLE STORY, CATHEDRAL CEILING, APPROX. 20 FEET INTERIOR HEIGHT 
POL YSTEEL AND WOOD 
SINGLE STORY, 9 FOOT INTERIOR CEILING 

51 SPACES 
10 SPACES - TOTAL 30 SPACES 
81 SPACES 

PROJECTED OVERALL IMPERVIOUS AREA 
OF SITE BASED ON MASTER PLAN: 8.0% 

SHEET INDEX 
SHEET Cl.0.0 COVER SI-IEET 

SHEET C2.2.2 STORMDRAIN PLAN AND PROFILE 

SHEET C3.0.0 PHASE 1 SITE PLAN 

SHEET C7.0.0 STORMWATER AND ROAD SECTION DETAILS 

APPROVALS 

SEAL 

SHEET 

Cl~O~O 
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STORMWATER MANAGEMENT/BMP NARRATIVE 

This narrative is intended for detailed descriptions concerning the design and analysis of storm 
water management (SWM) facilities for Williamsburg Christian Retreat Center Youth Facility. 
The project will create 15 cabins, 3 commons buildings, one multipurpose building and 
associated utilities. The site currently is covered with naturally regenerative woods that are 
approximately 40 years old. The total site is comprised of 149.8 acres of woods, open pasture 
and small areas of development. The terrain consists of gentle to moderate slopes. Existing 
storm water runoff exits the site through well defined natural channels. Visual inspection has 
confirmed that the existing channels have no indication of erosion or stressed streams. The 
proposed project site consists of 7.4 acres of which 6.2 acres will be disturbed. In order to 
minimize the environmental impacts of development on this site we have designed a Type I 
Timber Wall Extended Dry Detention Basin in order to meet storm water management 
requirements. The total proposed impervious area for the 149.8 acre parcel will be 6.65 acres or 
4.4% of the total site. 

The extended dry detention basin, a permanent water quantity facility will capture approximate!: 
3.7 acres of the project area and maintain the 2 and 10 year existing flows. The extended 
detention basin will not be used for any erosion control measures. This SWM facility has been 
designed to release the I-year storm event over a 24-hour period in order to satisfy stream 
protection volume requirements. The I-year and 2-year storm events will be released through a 
3" diameter pipe with a 1.5" circular orifice. The 10-year and I 00-year storm events will be 
released through a 10 foot wide sharp crested weir. Extensive erosion control measures will be 
installed downstream of the timber wall in order to significantly reduce channel erosion 
possibilities. 

Runoff Summary Table for Extended Detention Basin Outfall 

Existing Runoff ( cfs) Proposed Runoff (cfs) 

01 0.10 01 0.06 

02 0.29 02 0.08 

010 1.97 010 1.12 

0100 4.21 0100 8.00 
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STREAM CHANNEL PROTECTION 
VOLUME CALCULATIONS 



Extended-Detention Basin "A" - Channel Erosion 
• Control Volume and Orifice Design 

• 

• 

Method 2 of VSMH, 
1. The channel erosion control volume, Vs= 4,320 cubic feet. Determined from the 1-yr 
24-hr storm. See hydrograph worksheet for Type II 24-hr I year storm. 

2. Determine the average hydraulic head, havg, corresponding to the required channel 
erosion control volume. 

Stage - Storage Curve: 4,320 cubic feet occurs at elevation 77.45 ft. Therefore, 
havg = (77.4 - 76) 12 = 0. 70ft. 

3. Determine the average discharge, Qavg, resulting from the 24-hour draw down 
requirement. 

The average discharge is calculated by dividing the required volume, in cubic feet, by the 
required time, in seconds, to find the average discharge. 

Qav = 4,320ft3 = 0.05cfa 
g (24hr.)(3,600sec./ hr.) 

4. Determine the required orifice diameter by rearranging the Orifice Equation to solve 
for the orifice area, inft2, and then diameter, in ft. 

Insert the values for Qavg and havg into the Rearranged Orifice Equation to solve for the 
orifice area, and then solve for the orifice diameter. 

Q=Ca~2gh a= Q 
C~2gh 

Orifice Equation Rearranged Orifice Equation 
where: 
Q = discharge, cfs 
C:::: dimensionless coefficient= 0.6 
a == area of the orifice, fb 
g ==gravitational acceleration, 32.2 ft/sec2 
h == head, ft. 

a= O.OS = 0.0124 ft2 

0.6-J2 * 32.2 * 0.70 



• d = ~ = ~4(0~08) = 0.126.ft . 

d =orifice diameter= 0.126/t = 1.5 inches 
Use 1.50-inch diameter channel erosion extended detention orifice 

• 

• 
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EXISTING RUNOFF CALCULATIONS AT PROPOSED 
TIMBER WALL SWM/BMP STRUCTURE 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
PRE-DEVELOPED FLOW AT PROPOSED TIMBER WALL 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••.••••••••••••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

BASIN A PRE-DEVELOPED 
Type II 
1 years 
2.8000 in 
2.0600 ac 
55 
31.4356 min 
0.0000 % of Area 

1. 6364 in 
o. 5000 
222.1679 csm/in 
0.1449 in 
1.0000 
0.1036 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
PRE-DEVELOPED FLOW AT PROPOSED TIMBER WALL 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••••••••••••••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

BASIN A PRE-DEVELOPED 
Type II 
2 years 
3.5000 in 
2.0600 ac 
55 
31.4356 min 
0.0000 % of Area 

1.6364 in 
0.4675 
261.1731 csm/i n 
0.3457 in 
1.0000 
0.2906 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
PRE-DEVELOPED FLOW AT PROPOSED TIMBER WALL 

Graphical Peak Discharge method 

Given Input Data: 
Description ....... : ............ . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••••••••••••••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

BASIN A PRE-DEVELOPED 
Type II 
10 years 
5.8000 in 
2.0600 ac 
55 
31.4356 min 
0.0000 % of Area 

1.6364 in 
0.2821 
435.4163 csm/in 
1.4042 in 
1.0000 
1.9680 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
PRE-DEVELOPED FLOW AT PROPOSED TIMBER WALL 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••••••••••••••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

BASIN A PRE-DEVELOPED 
Type II 
100 years 
8.0000 in 
2.0600 ac 
55 
31.4356 min 
0.0000 % of Area 

1.6364 in 
0.2045 
469.9140 csm/in 
2.7841 in 
1.0000 
4.2110 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
PRE-DEVELOPED TIME OF CONCENTRATION AT PROPOSED TIMBER WALL 

sheet Flow 

Description . . . . . . . . . . . . . . . . . . . . . pre Basin A sheet 
Manning's n ..................... 0.4000 
Flow Length . . . . . . . . . . . . . . . . . . . . . 200.0000 ft 
Two Yr, 24 hr Rainfall .......... 3.5000 in 
Land slope...................... 0.0310 ft/ft 
computed sheet flow time ....................... > 30.0015 min 

shallow concentrated Flow 

Description . . . . . . . . . . . . . . . . . . . . . Pre Basin A shallow 
surface . . . . . . . . . . . . . . . . . . . . . . . . . unpaved 
Flow Length . . . . . . . . . . . . . . . . . . . . . 256.0000 ft 
watercourse slope ............... 0.0340 ft/ft 
velocity........................ 2.9751 fps 
computed shallow flow time ..................... > 1.4341 min 

*************************** 
Total Time of concentration ......................... > 31.4356 min 
**************************** 

Page 1 
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PROPOSED RUNOFF CALCULATIONS AT TIMBER 
WALL SWM/BMP STRUCTURE 
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Type II 24-hr 1 year Rainfal/=2.80" 
Page 1 

8/20/2008 

• Inflow Area = 
Inflow = 

Pond 2P: BASIN A 

for 1 year event 
0.099 af 

Outflow = 
Primary = 

3.680 ac, Inflow Depth> 0.32" 
0.70 cfs@ 12.39 hrs, Volume= 
0.06 cfs@ 19.72 hrs, Volume= 
0.06 cfs@ 19.72 hrs, Volume= 

0.035 af, Atten= 92%, Lag= 439.6 min 
0.035 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 77.00'@ 19.72 hrs Surf.Area= 3, 186 sf Storage= 2,798 cf 
Plug-Flow detention time= 232.1 min calculated for 0.035 af (35% of inflow) 
Center-of-Mass det. time= 113.6 min ( 980.4 - 866.7) 

Volume Invert Avail.Storage Storage Description 
#1 76.00' 17,068 cf BASIN A (Irregular) Listed below (Recalc) 

Elevation Surf.Area Perim. Inc.Store Cum.Store 
{feet} (sg-ft} (feet} (cubic-feet} {cubic-feet} 
76.00 2,437 252.0 0 0 
78.00 4,038 389.0 6,408 6,408 
80.00 6,737 481.0 10,660 17,068 

Device Routing Invert Outlet Devices 

Wet.Area 
{sg-ft} 
2,437 
9,455 

15,883 

#1 Primary 79.50' 10.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s) 
#2 Primary 76.00' 1.5" Horiz. Orifice/Grate Limited to weir flow 

-rimary Outflow Ma. x=0.06 cfs@ 19.72 hrs HW=77.00' (Free Discharge) 
.,_,L1=Sharp-Crested Rectangular Weir (Controls 0.00 cfs) 

2=0rifice/Grate (Orifice Controls 0.06 cfs @4.8 fps) 

Pond 2P: BASIN A 

Stage-Discharge 

C= 0.600 

80~~" ==:==:::======1 

• 

79-

s 78-
ii 
~ w 

77-

75,-L ....... ..Jll, .... ll~......,.....,...,_.',....,..~ .................................................................. ..,..., ............... ...,...,..._ ....... ,.._.,...,...,..,.......,..J 
0 1 2 3 4 5 6 7 8 9 10 11 

Discharge (cfs) 

I-Primary~ 
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.Time 

Hydrograph for Pond 2P: BASIN A 

Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary 
{hours} {cfs} {cubic-feet} {feet} {cfs} {hours} {cfs} {cubic-feet} {feet} {cfs} 

5.00 0.00 0 76.00 0.00 19.00 0.07 2,790 77.00 0.06 
5.25 0.00 0 76.00 0.00 19.25 0.06 2,795 77.00 0.06 
5.50 0.00 0 76.00 0.00 19.50 0.06 2,798 77.00 0.06 
5.75 0.00 0 76.00 0.00 19.75 0.06 2,798 77.00 0.06 
6.00 0.00 0 76.00 0.00 20.00 0.06 2,797 77.00 0.06 
6.25 0.00 0 76.00 0.00 
6.50 0.00 0 76.00 0.00 
6.75 0.00 0 76.00 0.00 
7.00 0.00 0 76.00 0.00 
7.25 0.00 0 76.00 0.00 
7.50 0.00 0 76.00 0.00 
7.75 0.00 0 76.00 0.00 
8.00 0.00 0 76.00 0.00 
8.25 0.00 0 76.00 0.00 
8.50 0.00 0 76.00 0.00 
8.75 0.00 0 76.00 0.00 
9.00 0.00 0 76.00 0.00 
9.25 0.00 0 76.00 0.00 
9.50 0.00 0 76.00 0.00 
9.75 0.00 0 76.00 0.00 

10.00 0.00 0 76.00 0.00 
10.25 0.00 0 76.00 0.00 
10.50 0.00 0 76.00 0.00 
10.75 0.00 0 76.00 0.00 

• 11.00 0.00 0 76.00 0.00 
11.25 0.00 0 76.00 0.00 
11.50 0.00 0 76.00 0.00 
11.75 0.00 0 76.00 0.00 
12.00 0.06 9 76.00 0.00 
12.25 0.58 267 76.11 0.02 
12.50 0.65 847 76.33 0.03 
12.75 0.43 1,292 76.49 0.04 
13.00 0.30 1,578 76.60 0.05 
13.25 0.24 1,776 76.66 0.05 
13.50 0.20 1,926 76.71 0.05 
13.75 0.17 2,046 76.75 0.05 
14.00 0.15 2,144 76.79 0.05 
14.25 0.14 2,227 76.81 0.05 
14.50 0.13 2,296 76.84 0.05 
14.75 0.12 2,358 76.86 0.05 
15.00 0.11 2,413 76.88 0.06 
15.25 0.11 2,463 76.89 0.06 
15.50 0.10 2,509 76.91 0.06 
15.75 0.10 2,550 76.92 0.06 
16.00 0.09 2,586 76.93 0.06 
16.25 0.09 2,617 76.94 0.06 
16.50 0.08 2,643 76.95 0.06 
16.75 0.08 2,667 76.96 0.06 
17.00 0.08 2,688 76.96 0.06 
17.25 0.08 2,707 76.97 0.06 
17.50 0.08 2,724 76.97 0.06 

• 17.75 0.07 2,740 76.98 0.06 
18.00 0.07 2,753 76.98 0.06 
18.25 0.07 2,765 76.99 0.06 
18.50 0.07 2,776 76.99 0.06 
18.75 0.07 2,784 76.99 0.06 
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.Elevation 

Stage-Discharge for Pond 2P: BASIN A 

Primary Elevation Primary Elevation Primary Elevation Primary 
(feet} (cfs} (feet} (cfs} {feet) {cfs} (feet) (cfs} 
76.00 0.00 77.12 0.06 78.24 0.09 79.36 0.11 
76.02 0.00 77.14 0.06 78.26 0.09 79.38 0.11 
76.04 0.01 77.16 0.06 78.28 0.09 79.40 0.11 
76.06 0.01 77.18 0.06 78.30 0.09 79.42 0.11 
76.08 0.02 77.20 0.06 78.32 0.09 79.44 0.11 
76.10 0.02 77.22 0.07 78.34 0.09 79.46 0.11 
76.12 0.02 77.24 0.07 78.36 0.09 79.48 0.11 
76.14 0.02 77.26 0.07 78.38 0.09 79.50 0.11 
76.16 0.02 77.28 0.07 78.40 0.09 79.52 0.20 
76.18 0.03 77.30 0.07 78.42 0.09 79.54 0.37 
76.20 0.03 77.32 0.07 78.44 0.09 79.56 0.59 
76.22 0.03 77.34 0.07 78.46 0.09 79.58 0.85 
76.24 0.03 77.36 0.07 78.48 0.09 79.60 1.14 
76.26 0.03 77.38 0.07 78.50 0.09 79.62 1.47 
76.28 0.03 77.40 0.07 78.52 0.09 79.64 1.82 
76.30 0.03 77.42 0.07 78.54 0.09 79.66 2.20 
76.32 0.03 77.44 0.07 78.56 0.09 79.68 2.60 
76.34 0.03 77.46 0.07 78.58 0.09 79.70 3.03 
76.36 0.04 77.48 0.07 78.60 0.10 79.72 3.47 
76.38 0.04 77.50 0.07 78.62 0.10 79.74 3.94 
76.40 0.04 77.52 0.07 78.64 0.10 79.76 4.43 
76.42 0.04 77.54 0.07 78.66 0.10 79.78 4.93 
76.44 0.04 77.56 0.07 78.68 0.10 79.80 5.46 
76.46 0.04 77.58 0.07 78.70 0.10 79.82 6.00 

• 76.48 0.04 77.60 0.07 78.72 0.10 79.84 6.55 
76.50 0.04 77.62 0.08 78.74 0.10 79.86 7.13 
76.52 0.04 77.64 0.08 78.76 0.10 79.88 7.72 
76.54 0.04 77.66 0.08 78.78 0.10 79.90 8.32 
76.56 0.04 77.68 0.08 78.80 0.10 79.92 8.94 
76.58 0.05 77.70 0.08 78.82 0.10 79.94 9.58 
76.60 0.05 77.72 0.08 78.84 0.10 79.96 10.23 
76.62 0.05 77.74 0.08 78.86 0.10 79.98 10.89 
76.64 0.05 77.76 0.08 78.88 0.10 80.00 11.56 
76.66 0.05 77.78 0.08 78.90 0.10 
76.68 0.05 77.80 0.08 78.92 0.10 
76.70 0.05 77.82 0.08 78.94 0.10 
76.72 0.05 77.84 0.08 78.96 0.10 
76.74 0.05 77.86 0.08 78.98 0.10 
76.76 0.05 77.88 0.08 79.00 0.10 
76.78 0.05 77.90 0.08 79.02 0.10 
76.80 0.05 77.92 0.08 79.04 0.10 
76.82 0.05 77.94 0.08 79.06 0.10 
76.84 0.05 77.96 0.08 79.08 0.10 
76.86 0.05 77.98 0.08 79.10 0.10 
76.88 0.06 78.00 0.08 79.12 0.10 
76.90 0.06 78.02 0.08 79.14 0.10 
76.92 0.06 78.04 0.08 79.16 0.11 
76.94 0.06 78.06 0.08 79.18 0.11 
76.96 0.06 78.08 0.09 79.20 0.11 
76.98 0.06 78.10 0.09 79.22 0.11 
77.00 0.06 78.12 0.09 79.24 0.11 

• 77.02 0.06 78.14 0.09 79.26 0.11 
77.04 0.06 78.16 0.09 79.28 0.11 
77.06 0.06 78.18 0.09 79.30 0.11 
77.08 0.06 78.20 0.09 79.32 0.11 
77.10 0.06 78.22 0.09 79.34 0.11 
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• Inflow Area = 
Inflow = 

Pond 2P: BASIN A 

for 2 year event 
0.187 af 

Type II 24-hr 2 year Rainfal/=3.50" 
Page4 

8/20/2008 

Outflow = 
Primary = 

3.680 ac, Inflow Depth> 0.61" 
1.61 cfs@ 12.35 hrs, Volume= 
0.08 cfs @ 20.00 hrs, Volume= 
0.08 cfs @ 20.00 hrs, Volume= 

0.049 af, Atten= 95%, 
0.049 af 

Lag= 458.8 min 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 77.90'@ 20.00 hrs Surf.Area= 3,950 sf Storage= 6,015 cf 
Plug-Flow detention time= 239.6 min calculated for 0.049 af (26% of inflow) 
Center-of-Mass det. time= 128.0 min ( 977.4 - 849.4) 

Volume 
#1 

Elevation 
(feet) 
76.00 
78.00 
80.00 

Invert Avail.Storage Storage Description 
76.00' 

Surf.Area 
(sq-ft) 
2,437 
4,038 
6,737 

17,068 cf BASIN A (Irregular) Listed below (Recalc) 

Perim. 
(feet) 
252.0 
389.0 
481.0 

Inc.Store 
(cubic-feet) 

0 
6,408 

10,660 

Cum.Store 
(cubic-feet) 

0 
6,408 

17,068 

Device Routing Invert Outlet Devices 

Wet.Area 
(sq-ft) 
2,437 
9,455 

15,883 

#1 Primary 
#2 Primary 

79.50' 10.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s) 
76.00' 1.5" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

~rimary OutFlow Max=0.08 cfs@20.00 hrs HW=77.90' (Free Discharge) 
~1=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs) 

2=0rifice/Grate (Orifice Controls 0.08 cfs@ 6.6 fps) 

• 

Pond 2P: BASIN A 

Stage-Discharge 

80~~============1 

79-

15 78-
;l 

~ 
jjj 

77-

1~L---Jiflll... .................. ~' ........ ....,.....,..._......,,....., ....... ,...,... ....... ..-.-............. .....,.. ................ ..,..,...._......,. __ ....... ..,...,_..J 
0 1 2 3 4 5 6 7 8 9 10 11 

Discharge (cfs) 
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Hy:droCAD® 7 .1 O s/n 00371 O © 2005 Hy:droCAD Software Solutions LLC 8/20/2008 • 

.Time 

Hydrograph for Pond 2P: BASIN A 

Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary 
{hours} {cfs} {cubic-feet} {feet} {cfs} {hours} (cfs} {cubic-feet} {feet} {cfs} 

5.00 0.00 0 76.00 0.00 19.00 0.10 5,961 77.89 0.08 
5.25 0.00 0 76.00 0.00 19.25 0.10 5,979 77.89 0.08 
5.50 0.00 0 76.00 0.00 19.50 0.10 5,995 77.90 0.08 
5.75 0.00 0 76.00 0.00 19.75 0.09 6,007 77.90 0.08 
6.00 0.00 0 76.00 0.00 20.00 0.09 6,015 77.90 0.08 
6.25 0.00 0 76.00 0.00 
6.50 0.00 0 76.00 0.00 
6.75 0.00 0 76.00 0.00 
7.00 0.00 0 76.00 0.00 
7.25 0.00 0 76.00 0.00 
7.50 0.00 0 76.00 0.00 
7.75 0.00 0 76.00 0.00 
8.00 0.00 0 76.00 0.00 
8.25 0.00 0 76.00 0.00 
8.50 0.00 0 76.00 0.00 
8.75 0.00 0 76.00 0.00 
9.00 0.00 0 76.00 0.00 
9.25 0.00 0 76.00 0.00 
9.50 0.00 0 76.00 0.00 
9.75 0.00 0 76.00 0.00 

10.00 0.00 0 76.00 0.00 
10.25 0.00 0 76.00 0.00 
10.50 0.00 0 76.00 0.00 
10.75 0.00 0 76.00 0.00 

.11.00 0.00 0 76.00 0.00 
11.25 0.00 0 76.00 0.00 
11.50 0.00 0 76.00 0.00 
11.75 0.00 0 76.00 0.00 
12.00 0.24 53 76.02 0.01 
12.25 1.45 783 76.31 0.03 
12.50 1.39 2,126 76.78 0.05 
12.75 0.84 3,051 77.08 0.06 
13.00 0.56 3,610 77.25 0.07 
13.25 0.42 3,982 77.35 0.07 
13.50 0.34 4,257 77.43 0.07 
13.75 0.29 4,475 77.49 0.07 
14.00 0.26 4,655 77.54 0.07 
14.25 0.23 4,806 77.58 0.07 
14.50 0.21 4,935 77.62 0.08 
14.75 0.20 5,049 77.65 0.08 
15.00 0.19 5,153 77.68 0.08 
15.25 0.18 5,249 77.70 0.08 
15.50 0.17 5,337 77.73 0.08 
15.75 0.16 5,416 77.75 0.08 
16.00 0.15 5,488 77.77 0.08 
16.25 0.14 5,551 77.78 0.08 
16.50 0.14 5,606 77.80 0.08 
16.75 0.13 5,656 77.81 0.08 
17.00 0.13 5,702 77.82 0.08 
17.25 0.13 5,745 77.83 0.08 
17.50 0.12 5,785 77.84 0.08 

• 17.75 0.12 5,822 77.85 0.08 
18.00 0.12 5,856 77.86 0.08 
18.25 0.11 5,887 77.87 0.08 
18.50 0.11 5,915 77.88 0.08 
18.75 0.11 5,939 77.88 0.08 



BAS I NA Type II 24-hr 2 year Rainfal/=3.50" 
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.Elevation 

Stage-Discharge for Pond 2P: BASIN A 

Primary Elevation Primary Elevation Primary Elevation Primary 
{feet} {cfs} {feet} {cfs} {feet} {cfs} {feet} {cfs} 
76.00 0.00 77.12 0.06 78.24 0.09 79.36 0.11 
76.02 0.00 77.14 0.06 78.26 0.09 79.38 0.11 
76.04 0.01 77.16 0.06 78.28 0.09 79.40 0.11 
76.06 0.01 77.18 0.06 78.30 0.09 79.42 0.11 
76.08 0.02 77.20 0.06 78.32 0.09 79.44 0.11 
76.10 0.02 77.22 0.07 78.34 0.09 79.46 0.11 
76.12 0.02 77.24 0.07 78.36 0.09 79.48 0.11 
76.14 0.02 77.26 0.07 78.38 0.09 79.50 0.11 
76.16 0.02 77.28 0.07 78.40 0.09 79.52 0.20 
76.18 0.03 77.30 0.07 78.42 0.09 79.54 0.37 
76.20 0.03 77.32 0.07 78.44 0.09 79.56 0.59 
76.22 0.03 77.34 0.07 78.46 0.09 79.58 0.85 
76.24 0.03 77.36 0.07 78.48 0.09 79.60 1.14 
76.26 0.03 77.38 0.07 78.50 0.09 79.62 1.47 
76.28 0.03 77.40 0.07 78.52 0.09 79.64 1.82 
76.30 0.03 77.42 0.07 78.54 0.09 79.66 2.20 
76.32 0.03 77.44 0.07 78.56 0.09 79.68 2.60 
76.34 0.03 77.46 0.07 78.58 0.09 79.70 3.03 
76.36 0.04 77.48 0.07 78.60 0.10 79.72 3.47 
76.38 0.04 77.50 0.07 78.62 0.10 79.74 3.94 
76.40 0.04 77.52 0.07 78.64 0.10 79.76 4.43 
76.42 0.04 77.54 0.07 78.66 0.10 79.78 4.93 
76.44 0.04 77.56 0.07 78.68 0.10 79.80 5.46 

• 76.46 0.04 77.58 0.07 78.70 0.10 79.82 6.00 
76.48 0.04 77.60 0.07 78.72 0.10 79.84 6.55 
76.50 0.04 77.62 0.08 78.74 0.10 79.86 7.13 
76.52 0.04 77.64 0.08 78.76 0.10 79.88 7.72 
76.54 0.04 77.66 0.08 78.78 0.10 79.90 8.32 
76.56 0.04 77.68 0.08 78.80 0.10 79.92 8.94 
76.58 0.05 77.70 0.08 78.82 0.10 79.94 9.58 
76.60 0.05 77.72 0.08 78.84 0.10 79.96 10.23 
76.62 0.05 77.74 0.08 78.86 0.10 79.98 10.89 
76.64 0.05 77.76 0.08 78.88 0.10 80.00 11.56 
76.66 0.05 77.78 0.08 78.90 0.10 
76.68 0.05 77.80 0.08 78.92 0.10 
76.70 0.05 77.82 0.08 78.94 0.10 
76.72 0.05 77.84 0.08 78.96 0.10 
76.74 0.05 77.86 0.08 78.98 0.10 
76.76 0.05 77.88 0.08 79.00 0.10 
76.78 0.05 77.90 0.08 79.02 0.10 
76.80 0.05 77.92 0.08 79.04 0.10 
76.82 0.05 77.94 0.08 79.06 0.10 
76.84 0.05 77.96 0.08 79.08 0.10 
76.86 0.05 77.98 0.08 79.10 0.10 
76.88 0.06 78.00 0.08 79.12 0.10 
76.90 0.06 78.02 0.08 79.14 0.10 
76.92 0.06 78.04 0.08 79.16 0.11 
76.94 0.06 78.06 0.08 79.18 0.11 
76.96 0.06 78.08 0.09 79.20 0.11 
76.98 0.06 78.10 0.09 79.22 0.11 
77.00 0.06 78.12 0.09 79.24 0.11 

• 77.02 0.06 78.14 0.09 79.26 0.11 
77.04 0.06 78.16 0.09 79.28 0.11 
77.06 0.06 78.18 0.09 79.30 0.11 
77.08 0.06 78.20 0.09 79.32 0.11 
77.10 0.06 78.22 0.09 79.34 0.11 



BA SINA 
Prepared by {enter your company name here} 
HydroCAD® 7.10 s/n 003710 © 2005 HydroCAD Software Solutions LLC 

Type II 24-hr 10 year Rainfal/=5.80" 
Page? 

8/20/2008 

• Inflow Area = 
Inflow = 

Pond 2P: BASIN A 

for 1 O year event 
0.583 af 

Outflow = 

3.680 ac, Inflow Depth > 1.90" 
5.90 cfs@ 12.31 hrs, Volume= 
1.12 cfs @ 13.26 hrs, Volume= 
1.12 cfs@ 13.26 hrs, Volume= 

0.261 af, Atten= 81%, 
0.261 af 

Lag= 57.0 min 
Primary = 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.60'@ 13.26 hrs Surf.Area= 6, 140 sf Storage= 14,484 cf 
Plug-Flow detention time= 192.8 min calculated for 0.261 af (45% of inflow) 
Center-of-Mass det. time= 105.0 min ( 929.6 - 824.5) 

Volume 
#1 

Elevation 
(feet) 
76.00 
78.00 
80.00 

Invert Avail.Storage Storage Description 
76.00' 

Surf.Area 
(sq-ft) 
2,437 
4,038 
6,737 

17,068 cf BASIN A (Irregular) Listed below (Recalc) 

Perim. 
(feet) 
252.0 
389.0 
481.0 

Inc.Store 
(cubic-feet) 

0 
6,408 

10,660 

Cum.Store 
(cubic-feet) 

0 
6,408 

17,068 

Device Routing Invert Outlet Devices 

Wet.Area 
(sq-ft) 
2,437 
9,455 

15,883 

#1 Primary 79.50' 10.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s) 
#2 Primary 76.00' 1.5" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

~rimary OutFlow Max=1.12 cfs@ 13.26 hrs HW=79.60' (Free Discharge) 
~1=Sharp-Crested Rectangular Weir (Weir Controls 1.01 cfs @ 1.0 fps) 

2=0rifice/Grate (Orifice Controls 0.11 cfs @ 9.1 fps) 

Pond 2P: BASIN A 

Stage-Discharge 

80c::~============1 
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.Time 

Hydrograph for Pond 2P: BASIN A 

Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary 
{hours} {cfs} (cubic-feet} {feet} (cfs} (hours} (cfs} {cubic-feet} (feet} (cfs} 

5.00 0.00 0 76.00 0.00 19.00 0.24 14,036 79.52 0.25 
5.25 0.00 0 76.00 0.00 19.25 0.24 14,031 79.52 0.24 
5.50 0.00 0 76.00 0.00 19.50 0.23 14,026 79.52 0.23 
5.75 0.00 0 76.00 0.00 19.75 0.22 14,020 79.52 0.23 
6.00 0.00 0 76.00 0.00 20.00 0.21 14,015 79.52 0.22 
6.25 0.00 0 76.00 0.00 
6.50 0.00 0 76.00 0.00 
6.75 0.00 0 76.00 0.00 
7.00 0.00 0 76.00 0.00 
7.25 0.00 0 76.00 0.00 
7.50 0.00 0 76.00 0.00 
7.75 0.00 0 76.00 0.00 
8.00 0.00 0 76.00 0.00 
8.25 0.00 0 76.00 0.00 
8.50 0.00 0 76.00 0.00 
8.75 0.00 0 76.00 0.00 
9.00 0.00 0 76.00 0.00 
9.25 0.00 0 76.00 0.00 
9.50 0.00 0 76.00 0.00 
9.75 0.00 0 76.00 0.00 

10.00 0.00 0 76.00 0.00 
10.25 0.00 0 76.00 0.00 
10.50 0.00 0 76.00 0.00 
10.75 0.01 2 76.00 0.00 

.11.00 0.03 16 76.01 0.00 
11.25 0.07 55 76.02 0.01 
11.50 0.14 136 76.06 0.01 
11.75 0.31 303 76.12 0.02 
12.00 1.80 1,012 76.39 0.04 
12.25 5.67 4,425 77.48 0.07 
12.50 4.63 9,308 78.65 0.10 
12.75 2.57 12,343 79.23 0.11 
13.00 1.59 14,054 79.53 0.28 
13.25 1.13 14,484 79.60 1.12 
13.50 0.89 14,424 79.59 0.99 
13.75 0.75 14,350 79.58 0.82 
14.00 0.65 14,296 79.57 0.70 
14.25 0.58 14,259 79.56 0.61 
14.50 0.52 14,228 79.56 0.56 
14.75 0.49 14,202 79.55 0.52 
15.00 0.46 14,182 79.55 0.48 
15.25 0.44 14, 166 79.55 0.46 
15.50 0.42 14,151 79.54 0.44 
15.75 0.40 14,137 79.54 0.41 
16.00 0.37 14, 123 79.54 0.39 
16.25 0.35 14, 109 79.54 0.37 
16.50 0.33 14,096 79.53 0.35 
16.75 0.32 14,086 79.53 0.33 
17.00 0.31 14,079 79.53 0.32 
17.25 0.30 14,073 79.53 0.31 
17.50 0.29 14,067 79.53 0.30 
17.75 0.29 14,062 79.53 0.29 

.18.00 0.28 14,057 79.53 0.28 
18.25 0.27 14,052 79.53 0.28 
18.50 0.26 14,047 79.53 0.27 
18.75 0.25 14,042 79.53 0.26 
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.Elevation 

Stage-Discharge for Pond 2P: BASIN A 

Primary Elevation Primary Elevation Primary Elevation Primary 
{feet} (cfs} {feet} (cfs} {feet} {cfs} {feet} {cfs} 
76.00 0.00 77.12 0.06 78.24 0.09 79.36 0.11 
76.02 0.00 77.14 0.06 78.26 0.09 79.38 0.11 
76.04 0.01 77.16 0.06 78.28 0.09 79.40 0.11 
76.06 0.01 77.18 0.06 78.30 0.09 79.42 0.11 
76.08 0.02 77.20 0.06 78.32 0.09 79.44 0.11 
76.10 0.02 77.22 0.07 78.34 0.09 79.46 0.11 
76.12 0.02 77.24 0.07 78.36 0.09 79.48 0.11 
76.14 0.02 77.26 0.07 78.38 0.09 79.50 0.11 
76.16 0.02 77.28 0.07 78.40 0.09 79.52 0.20 
76.18 0.03 77.30 0.07 78.42 0.09 79.54 0.37 
76.20 0.03 77.32 0.07 78.44 0.09 79.56 0.59 
76.22 0.03 77.34 0.07 78.46 0.09 79.58 0.85 
76.24 0.03 77.36 0.07 78.48 0.09 79.60 1.14 
76.26 0.03 77.38 0.07 78.50 0.09 79.62 1.47 
76.28 0.03 77.40 0.07 78.52 0.09 79.64 1.82 
76.30 0.03 77.42 0.07 78.54 0.09 79.66 2.20 
76.32 0.03 77.44 0.07 78.56 0.09 79.68 2.60 
76.34 0.03 77.46 0.07 78.58 0.09 79.70 3.03 
76.36 0.04 77.48 0.07 78.60 0.10 79.72 3.47 
76.38 0.04 77.50 0.07 78.62 0.10 79.74 3.94 
76.40 0.04 77.52 0.07 78.64 0.10 79.76 4.43 
76.42 0.04 77.54 0.07 78.66 0.10 79.78 4.93 
76.44 0.04 77.56 0.07 78.68 0.10 79.80 5.46 
76.46 0.04 77.58 0.07 78.70 0.10 79.82 6.00 

• 76.48 0.04 77.60 0.07 78.72 0.10 79.84 6.55 
76.50 0.04 77.62 0.08 78.74 0.10 79.86 7.13 
76.52 0.04 77.64 0.08 78.76 0.10 79.88 7.72 
76.54 0.04 77.66 0.08 78.78 0.10 79.90 8.32 
76.56 0.04 77.68 0.08 78.80 0.10 79.92 8.94 
76.58 0.05 77.70 0.08 78.82 0.10 79.94 9.58 
76.60 0.05 77.72 0.08 78.84 0.10 79.96 10.23 
76.62 0.05 77.74 0.08 78.86 0.10 79.98 10.89 
76.64 0.05 77.76 0.08 78.88 0.10 80.00 11.56 
76.66 0.05 77.78 0.08 78.90 0.10 
76.68 0.05 77.80 0.08 78.92 0.10 
76.70 0.05 77.82 0.08 78.94 0.10 
76.72 0.05 77.84 0.08 78.96 0.10 
76.74 0.05 77.86 0.08 78.98 0.10 
76.76 0.05 77.88 0.08 79.00 0.10 
76.78 0.05 77.90 0.08 79.02 0.10 
76.80 0.05 77.92 0.08 79.04 0.10 
76.82 0.05 77.94 0.08 79.06 0.10 
76.84 0.05 77.96 0.08 79.08 0.10 
76.86 0.05 77.98 0.08 79.10 0.10 
76.88 0.06 78.00 0.08 79.12 0.10 
76.90 0.06 78.02 0.08 79.14 0.10 
76.92 0.06 78.04 0.08 79.16 0.11 
76.94 0.06 78.06 0.08 79.18 0.11 
76.96 0.06 78.08 0.09 79.20 0.11 
76.98 0.06 78.10 0.09 79.22 0.11 
77.00 0.06 78.12 0.09 79.24 0.11 

• 77.02 0.06 78.14 0.09 79.26 0.11 
77.04 0.06 78.16 0.09 79.28 0.11 
77.06 0.06 78.18 0.09 79.30 0.11 
77.08 0.06 78.20 0.09 79.32 0.11 
77.10 0.06 78.22 0.09 79.34 0.11 
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• Inflow Area = 
Inflow = 

Pond 2P: BASIN A 

for 100 year event 
1.053 af 

Outflow = 

3.680 ac, Inflow Depth > 3.43" 
10.90 cfs@ 12.30 hrs, Volume= 
8.14 cfs@ 12.52 hrs, Volume= 
8.14 cfs@ 12.52 hrs, Volume= 

0. 730 af, Atten= 25%, 
0.730 af 

Lag= 12.9 min 
Primary = 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.89'@ 12.52 hrs Surf.Area= 6,577 sf Storage= 16,363 cf 
Plug-Flow detention time= 111.9 min calculated for 0.730 af (69% of inflow) 
Center-of-Mass det. time= 44.5 min ( 857.1 - 812.6) 

Volume Invert Avail.Storage Storage Description 
#1 76.00' 17,068 cf BASIN A (Irregular} Listed below (Recalc) 

Elevation Surf.Area Perim. Inc.Store Cum.Store 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} 
76.00 2,437 252.0 0 0 
78.00 4,038 389.0 6,408 6,408 
80.00 6,737 481.0 10,660 17,068 

Device Routing Invert Outlet Devices 

Wet.Area 
{sg-ft} 
2,437 
9,455 

15,883 

#1 Primary 79.50' 10.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s) 

• 

#2 Primary 76.00' 1.5" Horiz. Orifice/Grate Limited to weir flow 

·mary OutFlow Max=8.00 cfs@ 12.52 hrs HW=79.89' (Free Discharge) 
1=Sharp-Crested Rectangular Weir (Weir Controls 7.89 cfs @ 2.0 fps) 
2=0rifice/Grate (Orifice Controls 0.12 cfs@ 9.5 fps) 

Pond 2P: BASIN A 

Stage-Discharge 

C= 0.600 

80~~,=========1 

79-

~ 78-

1 
w 

77-

1e-L.. ............ ._ .. l.,..........__,...,....,......_.......,....,...,....,........~..,...,...,.......,...,...,_,..._,...........,.~ ............... ,.......,.._..,.......,J 
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Discharge (cfs) 

I-Primary~ 
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.Time 

Hydrograph for Pond 2P: BASIN A 

Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary 
{hours} {cfs} {cubic-feet} {feet} {cfs} {hours} {cfs} {cubic-feet} {feet} {cfs} 

5.00 0.00 0 76.00 0.00 19.00 0.39 14,128 79.54 0.40 
5.25 0.00 0 76.00 0.00 19.25 0.37 14, 120 79.54 0.38 
5.50 0.00 0 76.00 0.00 19.50 0.36 14, 111 79.54 0.37 
5.75 0.00 0 76.00 0.00 19.75 0.35 14,102 79.54 0.36 
6.00 0.00 0 76.00 0.00 20.00 0.33 14,094 79.53 0.34 
6.25 0.00 0 76.00 0.00 
6.50 0.00 0 76.00 0.00 
6.75 0.00 0 76.00 0.00 
7.00 0.00 0 76.00 0.00 
7.25 0.00 0 76.00 0.00 
7.50 0.00 0 76.00 0.00 
7.75 0.00 0 76.00 0.00 
8.00 0.00 0 76.00 0.00 
8.25 0.00 0 76.00 0.00 
8.50 0.00 0 76.00 0.00 
8.75 0.00 0 76.00 0.00 
9.00 0.00 0 76.00 0.00 
9.25 0.00 2 76.00 0.00 
9.50 0.02 11 76.00 0.00 
9.75 0.04 33 76.01 0.00 

10.00 0.06 71 76.03 0.01 
10.25 0.09 128 76.05 0.01 
10.50 0.13 210 76.09 0.02 
10.75 0.18 330 76.13 0.02 

.11.00 0.25 500 76.20 0.03 
11.25 0.35 742 76.29 0.03 
11.50 0.51 1,092 76.42 0.04 
11.75 0.89 1,643 76.62 0.05 
12.00 3.87 3,339 77.16 0.06 
12.25 10.64 10,038 78.80 0.10 
12.50 8.30 16,346 79.89 8.07 
12.75 4.49 15,704 79.79 5.27 
13.00 2.72 15,155 79.71 3.18 
13.25 1.90 14,846 79.66 2.15 
13.50 1.48 14,671 79.63 1.63 
13.75 1.23 14,560 79.61 1.33 
14.00 1.06 14,486 79.60 1.13 
14.25 0.94 14,429 79.59 1.00 
14.50 0.85 14,383 79.58 0.89 
14.75 0.79 14,351 79.58 0.82 
15.00 0.75 14,329 79.57 0.77 
15.25 0.71 14,311 79.57 0.73 
15.50 0.67 14,294 79.57 0.69 
15.75 0.64 14,278 79.56 0.66 
16.00 0.60 14,261 79.56 0.62 
16.25 0.56 14,244 79.56 0.58 
16.50 0.53 14,225 79.56 0.55 
16.75 0.51 14,209 79.55 0.53 
17.00 0.50 14,197 79.55 0.51 
17.25 0.48 14,188 79.55 0.49 
17.50 0.47 14,179 79.55 0.48 

• 17.75 0.46 14, 171 79.55 0.47 
18.00 0.44 14,162 79.55 0.45 
18.25 0.43 14,154 79.54 0.44 
18.50 0.42 14,145 79.54 0.43 
18.75 0.40 14,137 79.54 0.41 
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.Elevation 

Stage-Discharge for Pond 2P: BASIN A 

Primary Elevation Primary Elevation Primary Elevation Primary 
(feet} (cfs} (feet} (cfs} (feet} {cfs} {feet} {cfs} 
76.00 0.00 77.12 0.06 78.24 0.09 79.36 0.11 
76.02 0.00 77.14 0.06 78.26 0.09 79.38 0.11 
76.04 0.01 77.16 0.06 78.28 0.09 79.40 0.11 
76.06 0.01 77.18 0.06 78.30 0.09 79.42 0.11 
76.08 0.02 77.20 0.06 78.32 0.09 79.44 0.11 
76.10 0.02 77.22 0.07 78.34 0.09 79.46 0.11 
76.12 0.02 77.24 0.07 78.36 0.09 79.48 0.11 
76.14 0.02 77.26 0.07 78.38 0.09 79.50 0.11 
76.16 0.02 77.28 0.07 78.40 0.09 79.52 0.20 
76.18 0.03 77.30 0.07 78.42 0.09 79.54 0.37 
76.20 0.03 77.32 0.07 78.44 0.09 79.56 0.59 
76.22 0.03 77.34 0.07 78.46 0.09 79.58 0.85 
76.24 0.03 77.36 0.07 78.48 0.09 79.60 1.14 
76.26 0.03 77.38 0.07 78.50 0.09 79.62 1.47 
76.28 0.03 77.40 0.07 78.52 0.09 79.64 1.82 
76.30 0.03 77.42 0.07 78.54 0.09 79.66 2.20 
76.32 0.03 77.44 0.07 78.56 0.09 79.68 2.60 
76.34 0.03 77.46 0.07 78.58 0.09 79.70 3.03 
76.36 0.04 77.48 0.07 78.60 0.10 79.72 3.47 
76.38 0.04 77.50 0.07 78.62 0.10 79.74 3.94 
76.40 0.04 77.52 0.07 78.64 0.10 79.76 4.43 
76.42 0.04 77.54 0.07 78.66 0.10 79.78 4.93 
76.44 0.04 77.56 0.07 78.68 0.10 79.80 5.46 
76.46 0.04 77.58 0.07 78.70 0.10 79.82 6.00 • 76.48 0.04 77.60 0.07 78.72 0.10 79.84 6.55 
76.50 0.04 77.62 0.08 78.74 0.10 79.86 7.13 
76.52 0.04 77.64 0.08 78.76 0.10 79.88 7.72 
76.54 0.04 77.66 0.08 78.78 0.10 79.90 8.32 
76.56 0.04 77.68 0.08 78.80 0.10 79.92 8.94 
76.58 0.05 77.70 0.08 78.82 0.10 79.94 9.58 
76.60 0.05 77.72 0.08 78.84 0.10 79.96 10.23 
76.62 0.05 77.74 0.08 78.86 0.10 79.98 10.89 
76.64 0.05 77.76 0.08 78.88 0.10 80.00 11.56 
76.66 0.05 77.78 0.08 78.90 0.10 
76.68 0.05 77.80 0.08 78.92 0.10 
76.70 0.05 77.82 0.08 78.94 0.10 
76.72 0.05 77.84 0.08 78.96 0.10 
76.74 0.05 77.86 0.08 78.98 0.10 
76.76 0.05 77.88 0.08 79.00 0.10 
76.78 0.05 77.90 0.08 79.02 0.10 
76.80 0.05 77.92 0.08 79.04 0.10 
76.82 0.05 77.94 0.08 79.06 0.10 
76.84 0.05 77.96 0.08 79.08 0.10 
76.86 0.05 77.98 0.08 79.10 0.10 
76.88 0.06 78.00 0.08 79.12 0.10 
76.90 0.06 78.02 0.08 79.14 0.10 
76.92 0.06 78.04 0.08 79.16 0.11 
76.94 0.06 78.06 0.08 79.18 0.11 
76.96 0.06 78.08 0.09 79.20 0.11 
76.98 0.06 78.10 0.09 79.22 0.11 
77.00 0.06 78.12 0.09 79.24 0.11 

• 77.02 0.06 78.14 0.09 79.26 0.11 
77.04 0.06 78.16 0.09 79.28 0.11 
77.06 0.06 78.18 0.09 79.30 0.11 
77.08 0.06 78.20 0.09 79.32 0.11 
77.10 0.06 78.22 0.09 79.34 0.11 
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TERRA ENGINEERING 
ANO 415 4TH STREET, NE CHARLOTTESVILLE, VA 22902 

. LAND SOLUTIONS, PC PH. (434) 244-0600 FAX (434) 975-0900 

TIMBER WALL SIZING CALCULATIONS 

Know input parameters: 
1. Butt Diameter = 12 inches 
2. Pile Spacing= 4 feet 
3. hw = 4.5 feet 
4. hs = 5.0 feet 
5. Yw = 62.4 pcf 

Assumptions: 
6. Ysoil = 120 pcf 
7. esoil = 50% 
8. Ysat = 131 pcf 
9. Ka= 0.31 (Rankine Active Coefficient) 

Average soil below 5 feet (medium clay I sandy clay) 
(From table 4.8 in Timber Construction Manual) 

p =200psf 
s = 2,500 psf 

Determine required embedment of pole 

d ~ ~ (J1 + 4.~6h) 
d = assumed depth of embedment, ft 
A= 2.34P/S1B 
P = applied horz. force on pole = 2,641 lb 
S1 = pd/3 
h = height above ground line at which force P is applied, ft = 4.5 ft 
B = Butt diameter = 12" 

Calculations based on procedure outlined in Timber Construction Manual Section 4 on 
Pole-Type Framing. See attached iteration worksheet . 

PLANNING+CIVIL ENGINEERING+ LAND SURVEYING 

WWW.TERRAENGINEERING.NET 



d, assumed 51 A d,actual 

• 1.0 66.7 92.7 51.0 
2.0 133.3 46.3 27.6 
3.0 200.0 30.9 19.8 
4.0 266.7 23.2 15.7 
5.0 333.3 18.5 13.3 
6.0 400.0 15.4 11.6 
7.0 466.7 13.2 10.4 
8.0 533.3 11.6 9.5 
8.1 540.0 11.4 9.4 
8.2 546.7 11.3 9.3 
8.3 553.3 11.2 9.3 
8.4 560.0 11.0 9.2 
8.5 566.7 10.9 9.1 
8.6 573.3 10.8 9.1 
8.7 580.0 10.7 9.0 
8.8 586.7 10.5 8.9 

':a+:a ~ 1 • ;,{·">··<"' ~· 
10, ·; 

"'''·,'i f. •. <v,'' c~'.~· 
9.0 600.0 10.3 8.8 
9.1 606.7 10.2 8.7 
9.2 613.3 10.1 8.6 
9.3 620.0 10.0 8.6 
9.4 626.7 9.9 8.5 
9.5 633.3 9.8 8.5 
9.6 640.0 9.7 8.4 
9.7 646.7 9.6 8.3 

• 9.8 653.3 9.5 8.3 
9.9 660.0 9.4 8.2 
10.0 666.7 9.3 8.2 
10.1 673.3 9.2 8.1 
10.2 680.0 9.1 8.1 
10.3 686.7 9.0 8.0 

TIMBER PILE DEPTH BELOW GRADE = 9 FEET 

• 



• 

h41 ~ 1-j, 5i 
h, :: . 5. 

r w = (,~,~1 , b 1~+ 3 

\ . . . 

( j ~ J ::i 0 'b J :r:t} 

• t;.r: l H )11 ~-\-' 

• 

m :/~'.h~.). / 1
·;··)· .}··· ... ·J 11·{··1:.w:·J .. ·· 

0 \Li J ~~ +(~'"; ··/if . 

mo. ~31·&9}15)7) (1) +

( ~'( ~l,5f) { ¥) 

ftlo = J, Lf ~.Cf)~ -ff f Cjlj 7. 7//;-ff. 

m ~ ~,?J7&,7/b -r+ ·• 
mo .:: ;2

1
? 77 I b-f+j 5 '~~c,· Y1,j' 

f}J o .. :: : } l, 88 'I lb /.F + 
p = I!, 88¥ l~(f-+ ~ ;) J UJl/ I I b 

LJ1 6 ft . 
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LD-229 
July 2000 

FROM 
P 0 INT 

( 1 l 

S\ 
S:?_ 
S'?J 

TO 

P 0 INT 

( 2) 

sa 
s~ 
SL] 

• • Appendix 98-2 LD-229 Storm Drain Design Computations 

STORM SEWER DESIGN 
COMPUTATIONS 

AREA RUN -

DRAIN OFF CA 

"A" C 0 E F 

ctJ 
INC RE- AC CUM-

ACRES MENT ULATED 

( 3) ( 41 ( 5) ( 61 

O.l-)3 -rs 
JI JI 

d.. i Cob 

INLET RA IN 

TIME FALL 

MIN- IN. IH R. 

UTES 

( 7) ( 81 

~ 

?. '7 :.; ::::i 

ROUTE: PROJ: \NC. ~C Vi au.\-'h Rc...i\;~ 
COUNTY: ~o._Me.ei C..i~y C.o. DISTRICT: 
DESCRIPTION: 

SHEET r --~OF/ 
RUN - INVERT CAP A - FL 0 W 

0 FF ELEVATIONS LENGTH SLOPE DIA. CI TY VE L. TIME 

" "IM UTE S REMARKS 
C. F. S. UPPER L 0 WE R FT. FT. IF T. IN. C.F.S. F.P.S. 

~ END END "0 
( 9) ( 1 01 (11) ( 1 2) ( 1 3) ( 1 4) ( 1 5) ( 1 6) I 1 7 I ( 1 8) 

~-1 85.q es.s Yo 0.013 I 511 7.~ (J; ~ 
85,? 80,q 3LJ8 0.012 15'' 7, l-) (p .-11----J:I 

% .5 Po.Cl 80.1 1i 5 o.on 1811 10.1 7.7 o.,I l • -:;z 

1 of1 VDOTDrainageManual 
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Appendix 98-3 LD-347 Hydraulic Grade Line Computations 

LD-347 Rev. 7/00 
HYDRAULIC GRADE LINE 

Outlet 
Water 

INLET Surface Sto 
NUMBER Elev. Do Oo Lo % H1 Vo Ho 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

fo.?L\) 

S4 R l. '2> 18 5.S L\ !) .?-9 .13 7.3 .9-1 

'::> 3 8~.5 )5 ~. / ·9-18 .14 o.S 5~ l o. I 

S-;A 83.,.,, ]5 ;;i, I Yo "} lj o.o(o 5 .. 1 ('),I 

H = 0.35 V,
2 

H =0.25 V,, 
2 

H =K V;2 
I 2g O 2g I:. 2g 

See LD-72 D)67 
o~n '?-. 

s = o. LJ 5 3 A~ ~ 1.11~ 

Qi 

(10) 

:J. / 

5, I 

PR~~~~~~ WC r C k,~ \)--\.--'~'---fY.Ci ffi=t 

JUNCTION LOSS 
Inlet 

Water 
1.3 0.5 Final Surface Rim 

vi OM v2 
-' 

Hi Angle He. Ht Ht Ht H Elev. Elev. 

(11) (12) 2g (13) (14) (15) (16) (17) (18) (19) (20) (21) 

s .. ?. J0.9 . ~ ~ • ;J,q ).._\5 • '?J~ .B~ }. I ). ~? 8215 ei.1. s 

d~ I Jo.7 o.o7 o,o~ 35 o.o~ .5~ .;}.7 .77 83.3 88. 5 

•. I A)'? o.~ 83,5 88/f 

90° K = 0.70 50° K = 0.47 20° K=0.16 

FINAL H = Ht + Ht 80° K = 0.66 40° K = 0;38 15°K=0.10 

Ht = Ho + Hi + He. 70° K = 0.61 30° K = 0.28 

60° K = 0.55 25° K = 0.22 

1 of1 VDOT Drainage Manual 
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COMPOSITE RUNOFF SURVE NUMBER 
CALCULATIONS AND ASSOCIATED 

DRAINGAGE AREA MAP 
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Williamsburg Christian Retreat center, Youth Facility 

Proposed BMP/SWM Basin A 

composite Runoff curve Number calculator 

Description 

woods 
Grass 
Impervious 
Total Area -----> 

Area (ac) 

2.8100 
0.1800 
0.6770 
3.6670 

curve Number 

Page 1 

55 
61 
98 
63 <----- Weighted CN 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY . 
POST-DEVELOPED TIME OF CONCENTRATION AT PROPOSED TIMBER WALL 

sheet Flow 

Description ..................... Basin A sheet 
Manning's n . . . .. . . . . . . . . ... . . . . . 0.4000 
Fl ow Length . . . . . . . . . . . . . . . . . . . . . 200. 0000 ft 
TWO Yr, 24 hr Rainfall .......... 3.5000 in 
Land slope . . . . . . . . . . . . . . . . . . . . . . 0.0242 ft/ft 
computed sheet flow time ....................... > 33.1254 min 

shallow concentrated Flow 

Description . • . . . . . . . . . . . . . . . . . . . Basin A sha 11 ow 
surface . . . . . . . . . . . . . . . . . . . . . . . . . unpaved 
Flow Length . . . . . . . . . . . . . . . . . . . . . 268. 0000 ft 
watercourse slope............... 0.0373 ft/ft 
Velocity . . . . . . . . . . . . . . . . . . . . . . . . 3 .1161 fps 
computed shallow flow time ..................... > 1.4334 min 

*************************** 
Total Time of concentration ......................... > 34.5588 min 
**************************** 

Page 1 
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Williamsburg Christian Retreat center, Youth Facility 

Proposed DI-1 

composite Runoff curve Number calculator 

Description 

woods 
Grass 
Impervious 
Total Area -----> 

Area (ac) 

0.0300 
0.2276 
0.1724 
0.4300 

curve Number 

Page 1 

55 
61 
98 
75 <----- weighted CN 
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Williamsburg Christian Retreat center, Youth Facility 

Proposed DI-1 

composite Runoff curve Number calculator 

Description 

woods 
Grass 
Impervious 
Total Area -----> 

Area (ac) 

1. 5188 
0.0787 
o. 5025 
2.1000 

curve Number 

Page 1 

55 
61 
98 
65 <----- weighted CN 
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CHANNEL ADEQUACY CALCULATIONS 
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Williamsburg Christian Retreat center, Youth Facility 

Proposed channel section A-A 

composite Runoff curve Number calculator 

Description 

woods 
Grass 
Impervious 
Total Area -----> 

Area (ac) 

1. 8300 
0. 3600 
0.7000 
2.8900 

curve Number 

Page 1 

55 
61 
98 
66 <----- Weighted CN 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
CHANNEL SECTION A-A 2-YEAR RUNOFF 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••••••••••••••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

channel A 
Type II 
2 year 
3.5000 in 
2.9000 ac 
66 
33.0000 min 
0.0000 % of Area 

1.0303 in 
0.2944 
418.4684 csm/in 
0.8003 in 
1.0000 
1. 5176 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
CHANNEL SECTION A-A 10-YEAR RUNOFF 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and Swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••••••••••••••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

channel A 
Type II 
10 year 
5.8000 in 
2.9000 ac 
66 
33.0000 min 
0.0000 % of Area 

1. 0303 in 
0.1776 
469.4529 csm/in 
2.2931 in 
1.0000 
4.8778 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
CHANNEL SECTION A-A 10-YEAR FLOW 

channel calculator 

Given Input Data: 
Shape .......................... . 
solving for .................... . 
Flowrate ....................... . 
Slope .......................... . 
Manning's n .................... . 
Height ......................... . 
Bottom width ................... . 
Left slope ..................... . 
Right slope .................... . 

computed Results: 
Depth ........................... . 
veloc1 ty ....................... . 
Fu 11 Fl owrate .................. . 
Flow area ...................... . 
Flow perimeter ................. . 
Hydraulic radius ............... . 
Top width ...................... . 
Area ........................... . 
Perimeter ...................... . 
Percent full ................... . 

Trapezoidal 
Depth of Flow 
4.8700 cfs 
0.0330 ft/ft 
0.0500 
18.0000 in 
0.0000 in 
0.3333 ft/ft (V/H) 
0.3333 ft/ft (V/H) 

9.2136 in 
2.7534 fps 
29.0476 cfs 
1.7687 ft2 
58.2772 in 
4.3704 in 
55.2871 in 
6.7507 ft2 
113.8522 in 
51.1867 % 

Page 1 
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Williamsburg Christian Retreat center, Youth Facility 

Proposed channel section B-B 

composite Runoff curve Number calculator 

Description 

woods 
Grass 
Impervious 
Total Area -----> 

Area (ac) 

0.0150 
0.2500 
0.3800 
0.6450 

curve Number 

Page 1 

55 
61 
98 
82 <----- weighted CN 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
CHANNEL SECTION B-B 2-YEAR RUNOFF 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q •••••••••••••••••.•••.• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

Channel B 
Type II 
2 year 
3.5000 in 
0.6400 ac 
82 
6.0000 min 
0.0000 % of Area 

0.4390 in 
0.1254 
1000.5982 csm/in 
1. 7826 in 
1.0000 
1. 7837 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
CHANNEL SECTION B-B 10-YEAR RUNOFF 

Graphical Peak Discharge method 

Given Input Data: 
Description .................... . 
Rainfall distribution .......... . 
Frequency ...................... . 
Rainfall, P (24-hours) ......... . 
Drainage area .................. . 
Runoff curve number, CN ........ . 
Time of concentration, Tc ...... . 
Pond and swamp Areas ........... . 

computed Results: 
Initial abstraction, Ia ........ . 
Ia/P ........................... . 
unit peak discharge, qu ........ . 
Runoff, Q ••••••••••••••.•••.•••• 
Pond and swamp adjustment, Fp .. . 
Peak discharge, qp ............. . 

channel B 
Type II 
10 year 
5.8000 in 
0.6400 ac 
82 
6.0000 min 
0.0000 % of Area 

0.4390 in 
0.1000 
1009.9968 csm/in 
3.8036 in 
1.0000 
3.8416 cfs 

Page 1 
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WILLIAMSBURG CHRISTIAN RETREAT CENTER, YOUTH FACILITY 
CHANNEL SECTION B-B 10-YEAR FLOW 

channel calculator 

Given Input Data: 
Shape .......................... . 
solving for .................... . 
Flowrate ....................... . 
slope .......................... . 
Manning's n .................... . 
Height ......................... . 
Bottom width ................... . 
Left slope ..................... . 
Right slope .................... . 

computed Results: 
Depth ........................... . 
velocity ....................... . 
Ful 1 Fl ow rate .................. . 
Flow area ...................... . 
Flow perimeter ................. . 
Hydraulic radius ............... . 
Top width ...................... . 
Area ........................... . 
Perimeter ...................... . 
Percent ful 1 ................... . 

Trapezoidal 
Depth of Flow 
3.8400 cfs 
0. 0130 ft/ft 
0.0240 
18.0000 in 
0.0000 in 
0.3333 ft/ft (V/H) 
0.3333 ft/ft (V/H) 

7.6217 in 
3.1727 fps 
37.9826 cfs 
1. 2103 ft2 
48.2083 in 
3. 6153 in 
45.7349 in 
6.7507 ft2 
113.8522 in 
42.3428 % 

Page 1 
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CALCULATIONS 
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1992 

STD & SPEC 3.13 

I~ I TEMPORARY SEDIMENT TRAP 

Definition 

3.13 

A temporary ponding area formed by constructing an earthen embankment with a stone 
outlet. 

Purpose 

To detain sediment-laden runoff from small disturbed areas long enough to allow the 
majority of the sediment to settle out. 

Conditions Where Practice Applies 

1. Below disturbed areas where the total contributing drainage area is less than 3 acres. 
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2. 

3.13 

Where the sediment trap will be used no longer than 18 months (the maximum 
useful life is 18 months) . 

3. The sediment trap may be constructed either independently or in conjunction with 
a TEMPORARY DIVERSION DIKE (Std. & Spec. 3.09). 

Planning Considerations 

Sediment traps should be used only for small drainage areas. If the contributing drainage 
area is 3 acres or greater, refer to SEDIMENT BASIN (Std. & Spec. 3.14). 

Sediment traps, along with other perimeter controls intended to trap sediment, shall be 
constructed as a first step in any land-disturbing activity and shall be made functional before 
upslope land disturbance takes place. 

Recent studies have been conducted on the performance of sediment traps (and basins) 
which were constructed using the design criteria found in previous editions of this handbook. 
The studies indicate that the control measures only achieved a 46% removal of sediment 
which flowed into them during storm events which caused measurable outflow. To achieve 
a more acceptable removal rate ( 60% ), it was necessary to revise the design of these 
measures in this handbook. The total initial storage volume for both the sediment trap and 
the TEMPORARY SEDIMENT BASIN (Std. & Spec. 3.14) has been doubled. There are 
both a ''wet" storage volume and a drawdown or "dry" storage volume which help to enhance 
sediment fall-out and prevent excessive sediment losses during large storm events which 
occur during the advanced stages of land disturbance (28). 

In most cases excavation will be required to attain the necessary storage volume. Also, 
sediment must be periodically removed from the trap to maintain the required volume. 
Plans should detail how excavated sediment is to be disposed of, such as by use in fill areas 
on site or removal to an approved off-site location. 

As noted previously in this handbook, there are numerous other acceptable ways to design 
many of the erosion control practices within. This is certainly true in the case of the 
sediment trap. However, variations in its design should be considered judiciously by plan 
reviewers to ensure that the minimum storage requirements and structural integrity noted 
in this specification are maintained. 

Design Criteria 

Trap Capacity 

The sediment trap must have an initial storage volume of 134 cubic yards per acre of 
drainage area, half of which shall be in the form of a permanent pool or wet storage to 
provide a stable settling medium. The remaining half shall be in the form of a drawdown 
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or dry storage which will provide extended settling time during less frequent, larger storm 
events. The volume of the wet storage shall be measured from the low point of the 
excavated area to the base of the stone outlet structure. The volume of the dry storage shall 
be measured from the base of the stone outlet to the crest of the stone outlet (overflow 
mechanism). Sediment should be removed from the basin when the volume of the wet 
storage is reduced by one-half. 

For a sediment trap, the wet storage volume may be approximated as follows: 

where, 

Vi = 

Ai = 

D1 = 

V1 = 0.85 x A1 x D1 

V
1 

= o. 85 ( \,~7o-*+';).) ( 'i ~-\-)::: 1i 3~oft~= /60 '1d. 3 

the wet storage volume in cubic feet 

the surface area of the flooded area at the base of the stone outlet in 
square feet 

the maximum depth in feet, measured from the low point in the trap 
to the base of the stone outlet 

The dry storage volume may be approximated as follows: 

where, 

V2 = 

Ai = 

A2 = 

D2 = 

= 

V. = 3, ~ 5 0 + l, ~ 7° ( ?. ' ) -= l-j ii ;i o-F t l:: ) 7 I 4 d ~ 
~ ~ I I 

the dry storage volume in cubic feet 

the surface area of the flooded area at the base of the stone outlet in 
square feet 

the surface area of the flooded area at the crest of the stone outlet 
(overflow mechanism), in square feet 

the depth in feet, measured from the base of the stone outlet to the 
crest of the stone outlet 

The designer should seek to provide a storage area which has a minimum 2: 1 length to 
width ratio (measured from point of maximum runoff introduction to outlet). 
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Note: Conversion between cubic feet and cubic yards is as follows: 

number of cubic feet x 0.037 = number of cubic yards 

Excavation 

Side slopes of excavate9 areas should be no steeper than 1:1. The maximum depth of 
excavation within the wet storage area should be 4 feet to facilitate clean-out and for site 
safety considerations. · 

Outlet 

The outlet for the sediment trap shall consist of a stone section of the embankment located 
at the low point in the basin. A combination of coarse aggregate and riprap shall be used 
to provide for filtering/detention as well as outlet stability. The smaller stone shall be 
VDOT #3, #357, or #5 Coarse Aggregate (smaller stone sizes will enhance filter efficiency) 
and riprap shall be "Class I." Filter cloth which meets the physical requirements noted in 
Std. & Spec. 3.19, RIPRAP shall be placed at the stone-soil interface to act as a "separator." 
The minimum length of the outlet shall be 6 feet times the number of acres comprising the 
total area draining to the trap. The crest of the stone outlet must be at least 1.0 foot below 
the top of the embankment to ensure that the flow will travel over the stone and not the 
embankment. The outlet shall be configured as noted in Plate 3.13-2. 

Embankment Cross-Section 

The maximum height of the sediment trap embankment shall be 5 feet as measured from 
the base of the stone outlet. Minimum top widths (W) and outlet heights (Ho) for various 
embankment heights (H) are shown in Plate 3.13-1. Side slopes of the embankment shall 
be 2:1 or flatter. 

Removal 

Sediment traps must be removed after the contributing drainage area is stabilized. Plans 
should show how the site of the sediment trap is to be graded and stabilized after removal. 

Construction Specifications 

1. The area under the embankment shall be cleared, grubbed, and stripped of any 
vegetation and root mat. 

2. Fill material for the embankment shall be free of roots or other woody vegetation, 
organic material, large stones, and other objectionable material. The embankment 
should be compacted in 6-inch layers by traversing with construction equipment. 
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MINIMUM TOP WIDTH (W) 
REQUIRED FOR SEDIMENT 

TRAP EMBANKMENTS 
ACCORDING TO HEIGHT OF 

EMBANKMENT (FEET) 

~~5' 
1 ... w ... 1 

0.5 2.0 
1.0 2.0 

3.13 

1.5 
2.0 

c 2.~ 

' [3.0 
1.5 2.5 *" 2.0 ~.s r ·· 

MAX. DEPTH = 4' 

2.5 3.0 
3.0 3.0 
3.5 4.D 

... ~ 3.5 
H0 H- f 4.0 

' 4.5 
5.0 4.0 4.5 

ORIGINAL 
GROUND 
ELEY • 

Source: Va. DSWC Plate 3.13-1 

3. The earthen embankment shall be seeded with temporary or permanent vegetation 
(see Std. & Spec.'s 3.31 and 3.32) immediately after installation. 

4. Construction operations shall be carried out in such a manner that erosion and water 
pollution are minimized. · 

5. The structure shall be removed and the area stabilized when the upslope drainage 
area has been stabilized. 

6. All cut and fill slopes shall be 2: 1 or flatter (except for excavated, wet storage area 
which may be at a maximum 1:1 grade) . 
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1. 

3.13 

Maintenance 

Sediment shall be removed and the trap restored to its original dimensions when the 
sediment has accumulated to one half the design volume of the wet storage. 
Sediment removal from the basin shall be deposited in a suitable area and in such 
a manner that it will not erode and cause sedimentation problems. 

2. Filter stone shall be regularly checked to ensure that filtration performance is 
maintained. Stone choked with sediment shall be removed and cleaned or replaced. 

3. The structure should be checked regularly to ensure that it is structurally sound and 
has not been damaged by erosion or construction equipment. The height of the 
stone outlet should be checked to ensure that its center is at least 1 foot below the 
top of the embankment. 
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1992 -----Y~S'fE 1~n ;IM ENT --;;:,TE' DMPORAR 

I '"I-~'"~; I 
1 .. VARIABLE .. I___ I 

• SEE PLATE 3. 13-1 

67 CU. YD./ACRE 

.. (EXCAVATED) &' · m.-tr /f;O' 

E AGGREGATE COARS ,.. CLASS I RIPR.A.P 

OF OUTLET CROSS SECTION 

CLASS I RIPRAP 

OUTLET ___ _ 

ET) = LENGTH (~ AREA 
6 X ORAi 
(IN AC.) 

DIVERSION 
DIKE 

3.13 

S Ce• Va. our · Dswc Plate 3.13-2 
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REFERENCE MATERIALS: 
• FEMA FIRM #51095C0040C 
• VSMH RUNOFF CURVE NUMBERS TABLE 4-

6A AND 4-6B . 



MAP SCALE 1" = 1000' 
0 1000 2000 

""" i::::::=:i I i 11A1::-n: I:) c: 

FIRM 
FLOOD INSURANCE RATE MAP 

JAMES CITY COUNTY, 
VIRGINIA 
AND INCORPORATED AREAS 

PANEL 40 OF 240 
(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

CONTAINS: 

COMMUNITY NUMBER ~ fil1E.E!2' 
JAMES CITY COUNTY 51020"! 0040 c 

Notu;e to Ui:;er. Th"' Map Number shown belo~; should be used 
when placing map orders, the Community Number shown 
above should he US(>d on insurnnce applications for the subject 
community 

MAP NUMBER 
51095C0040C 

EFFECTIVE DATE 
SEPTEMBER 28, 2007 

Federal Emergency :\-Ianagement Agency 

This is an official copy of a portion of the above referenced flood map. It 
was extracted using F-MIT On-Line. This map does not reflect changes 
or amendments which may haw been made subsequent to the date on the 
title block. For the latest product infOrmation about National Flood Insurance 
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov 
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HYDROLOGIC METHODS CHAPTER4 

TABLE 4-6a 
Runoff Curve Numbers for Urban Areas 1 

Adapted from TR-55 Table 2-2a. -Runoff Curve Numbers for Urban Areas• 

Cover Description 

Cover Type and Hydrologic Condition Average percent 
impervious area2 

Fully developed urban areas (vegetation established) : 

Open space (lawns, parks, golf courses, cemeteries, etc.)2: 
Good condition (grass cover> 75%) ...................... 

Impervious areas: 
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 
Streets and roads: 
Paved; curbs and storm sewers (excluding right-of-way) ....... 
Paved; open ditches (including right-of-way) ................ 
Gravel (including right-of-way) ........................... 
Dirt (including right-of-way) ............................. 

Urban districts: 
Commercial and business ....................... 85 
Industrial .................................... 72 

Residential districts by average lot size: 
1/8 acre or less (town houses) ................... 65 
1/4 acre ..................................... 38 
1/3 acre ..................................... 30 
Yz acre ...................................... 25 
1 acre ....................................... 20 
2 acres ...................................... 12 

Developing urban areas: 

Newly graded areas (pervious areas only, no vegetation)2 ......... 
Idle lands (CN's are determined using cover types similar to those in 

TR-55 Table 2-2c). 

*Average runoff condition and la = 0.2S 

Curve Numbers for 
Hydroloe:ic Soil Group: 

A B c D 

39 61 74 80 

98 98 98 98 

98 98 98 98 
83 89 92 93 
76 85 89 91 
72 82 87 89 

89 92 94 95 
81 88 91 93 

77 85 90 92 
61 75 83 87 
57 72 81 86 
54 70 80 85 
51 68 79 84 
46 65 77 82 

77 86 91 94 

1 Refer to TR-55 for additional cover types and general assumptions and limitations. 
2 For specific footnotes, see TR-55 Table 2-2a . 
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HYDROLOGIC METHODS CHAPTER4 

TABLE4-6b 
Runoff Curve Numbers for Agricultural Areas1 

Adapted from TR-55 Table 2-2b- Runoff Curve Numbers for Other Agricultural Lands• 

Cover Description Curve Numbers for 
Hvdrolo2ic Soil Group: 

Cover Type Hydrologic A B c D 
Condition 

Pasture, grassland, or range - continuous 
forage for grazing 2• ................. Good 39 61 74 80 

Meadow - continuous grass, protected from 
grazing and generally mowed for hay ... ---- 30 58 71 78 

Brush- brush-weed-grass mixture with 
brush Good 230 48 65 73 

the major element2 .................. 

Woods - grass combination (orchard or tree Good 32 58 72 79 
farm)2 ............................ 

® Good 230 70 77 
Woods 2 ............................ 

Farmsteads - buildings, lanes, driveways, ---- 59 74 82 86 
and surrounding lots ................... 

*Average runoff condition and la = 0.2S 

1 Refer to TR-55 for
2 
additional cover types and general assumptions and limitations. 
For specific footnotes, see TR-55 Table 2-2b. 

RCN Determination Assumptions (TR-55): 

1. The urban curve numbers, for such land uses as residential, commercial, and industrial, are 
computed with the percentage of impervious area as shown. A composite curve number 
should be re-computed using the actual percentage of imperviousness if it differs from the 
value shown. 

2. The impervious areas are directly connected to the drainage system. 

3 . Impervious areas have a runoff curve number of 98. 
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WILLIAMSBURG CHRISTIAN RETREAT 
CENTER YOUTH FACILITY 

James City County, Virginia 
Stormwater Management Computations Summary 

September 6, 2012 

This narrative is intended for detailed descriptions concerning the adequacy of the design of storm water 
management (SWM) facility for Williamsburg Christian Retreat Center Youth Facility. Based on the as-built 
plans and recent field inspection a few items were noted that could affect the adequacy of the system. First, there 
is an earthen berm and rip rap weir located in the detention basin that will reduce available storage. Second, 
originally there was one three inch outlet pipe with a I W' orifice plate. That pipe has since lost the orifice plate 
to damage and now operates as a 3" orifice. Additionally, another pipe with a I W' inside diameter plate was 
added approximately one foot below the original pipe. 

The extended dry detention basin, a permanent water quantity facility will capture roughly 3. 79 acres of 
the project area and maintain the 2 and I 0 year existing flows. The extended detention basin will not be used 
for any erosion control measures but currently has a temporary sediment trap created by an earthen berm and 
riprap weir. The berm will decrease the amount of available pond storage until it is removed. This SWM 
facility has been designed to release the I-year storm event over a 24-hour period in order to satisfy stream 
protection volume requirements. The I-year and 2-year storm events are released through two orifice holes 
located near the bottom of the timber weir wall. The I 0-year and I 00-year storm events are released through a 9 
foot wide broad crested weir. Extensive erosion control measures are installed downstream of the timber wall in 
order to significantly reduce channel erosion possibilities. 

Pre-development runoff was acquired employing revised stormwater calculations dated 6/6/08, see 
runoff summary table below. Post development runoff calculations were then performed for the detention basin 
as it is currently built. Since the earthen berm and riprap weir will not account for significant storage, the basin 
was broken into two storage areas. Those areas are: (1) storage above the sediment trap and (2) storage of the 
main basin between the sediment trap and timber wall. The drainage area for the basin was determined to be 
3.79 acres. Time of concentration was then calculated; the calculated Tc confirmed Tc used in previous 
calculations. Therefore the same rainfall parameters were used in the TR-55 calculations. As a result of the 
added outlet pipe when compared to original design, I and 2 year storm events will see an increase in runoff. On 
the other hand I 0 and I 00 year storm events will have a decrease in runoff because the two outlet pipes allow 
more water to discharge before the water level riser high enough to flow over the weir. Overall the basin and 
timber wall outflow structure were determined to be adequate since the post-development I 0-year runoff was 
subjacent to the pre-development I 0-year runoff. 

Runoff Summarv Table for Detention Basin Outfall 
(See attached hydro graphs) 

Pre-development Post-development 
Runoff (cfs) Runoff (cfs) 

01 0.10 01 0.16 

02 0.27 02 0.29 

010 1.82 010 0.90 

0100 3.88 0100 8.26 

PLANNING• CIVIL ENGINEERING+ LAND SURVEYING 
WWW.TERRAENGINEERING.NET 
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WCRC Youth Facility 
Drainage Areas 

Terra Engineering and Land Solutions Revised: 
March 1, 2012 
Area Area Area Area Wtd. Area Up ID Up ID I Area 2year 10 year 25year 100year 2year 10 year 25year 100year 

ID DescrlDtlon SF Ac. c CA 1 2 CA Tc I I I I Q Q Q Q 
1 Drainage Area Inlet 1 24169 0.555 0.64 0.36 0.36 7.1 5.2 6.8 7.7 9.0 1.89 2.45 3.05 4.05 
2 Drainaae Area Inlet 2 19169 0.440 0.66 0.29 1 0.65 5.0 5.8 7.5 8.5 10.0 3.76 4.87 6.07 8.12 
3 Drainaae Area Inlet 3 66465 1.526 0.34 0.52 2 1.17 17.0 3.7 4.9 5.5 6.5 4.32 5.68 7.13 9.46 
4 Drainaae Area Channel A 21738 0.499 0.63 0.31 0.31 7.1 5.2 6.8 7.7 9.0 1.63 2.11 2.63 3.49 
5 Drainage Area Channel B 14126 0.324 0.63 0.20 0.20 5.0 5.8 7.5 8.5 10.0 1.16 1.50 1.87 2.50 
6 Drainage Area Channel C 9899 0.227 0.38 0.09 0.09 11.7 4.4 5.7 6.5 7.5 0.39 0.51 0.64 0.85 
7 Drainaae Area Channel D 26584 0.610 0.41 0.25 0.25 16.5 3.7 4.9 5.6 6.6 0.94 1.23 1.54 2.05 
8 Drainaae Area Culvert A 6627 0.152 0.47 0.07 0.07 5.0 5.8 7.5 8.5 10.0 0.40 0.52 0.65 0.87 
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WCRC Youth Facility 
Composite C values 

Terra Engineering and Land Solutions Revised: 
March 1, 2012 
Area Area Area In C value '" (SF) Weighted Area check wtd.c 

ID SF 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.80 o.&S 0.70 0.75 0.80 0.85 0.90 c SF Check 
1 24169 9607 1948 12613 0.64 24169 OK 
2 19169 7089 1387 10693 0.66 19169 OK 
3 66465 28111 29129 4247 4978 0.34 66465 OK 
4 21738 8731 1948 11059 0.63 21738 OK 
5 14126 5774 1387 6965 0.63 14126 OK 
6 9899 8062 887 950 0.38 9899 OK 
7 26584 3760 15852 3360 3612 0.41 26584 OK 
8 6627 4198 1050 1379 0.47 6627 OK 



WCRC Youth Facility 
Time of Concentration Calculator (VDOT methods) 

Terra Engineering and Land Solutions 
March 1, 2012 

Subarea Computations 
Area SheetFlow1 SheetFlow2 Shallow Flow 1 Shallow Flow 2 Channel Flow 

ID L (ft) s (%) c T(mln) L(ft) s (•.4) c T(mln L (ft) S(%) c T(mln L(ft) s (%) c T(mln L(ft) H (ft) T(mln 
1 

2 
3 
4 
5 
6 
7 

8 

HI o.uu U.o;i 1.ti 

200 2.tiO 025 16.7 
19 5.00 0.85 1.6 

61 2.47 0.30 8.5 12 33.33 0.t>IJ 
143 1.75 0.25 15.6 5 33.33 0.60 

Inlet 1: Sheet ftowto ditch Tc1:1.6 
+Channel flow to entrace culvert Tc2:1.8 
+Pipe low Tc3:0.6 
+Channel flow to Inlet S-1 Tc4:3.1 

Channel A: Sheet flow to ditch Tc1 :1.6 
+ Channel flow to entrace culvert T c2: 1.8 
+ Pipe flow Tc3:0.6 
+Channel flow to Inlet S-1 Tc4:3.1 

:lti1 5.4 2.7 
58 3.0l 0.30 0.3 

:lti1 5.4 2.7 
1.3 111 1.1 1.9 
0.9 150 0.8 2.9 

175 1.0 3.2 
##HI - -Tc=1.6+1.8+.6+3.1=7.1 -175 4.8 1.8 -38 1.0 0.6 

157 0.8 ~ -
Tc=1.6+1.8+.6+3.1=7.1 

~ 

Revised: 

Sub Up ID Uplll Up IC Up ID Max.US Area Use 
Tc 1 2 3 4 Tc Tc Tc 
7.1 f.1 f.1 

2.7 2.7 5.0 
17.0 17.0 17.0 
7.1 7.1 7.1 
2.7 2.7 5.0 
11.7 11.7 17.4 
19.4 19.4 19.4 
3.2 3.2 5.0 



Terra Engineering and Land Solutions 
March 1, 2012 
Struct Struct Area Area I I Q 

ID Type 1 ID 210 CA Tc 25yr 25yr Top 
S-1 01-7 1 2 1.01 7.1 7.7 3.05 87.55 
S-2 01-7 2 0.65 5.0 8.5 6.07 86.62 

S-3 01-7 3 1.17 17.0 5.5 7.13 85.91 

Notes: 

WCRC Youth Facility 
Storm Drain Pipes 

Inv Inv Length Slope 
Upper Lower ft ft/ft 

85.00 82.93 75.51 0.0274 
82.93 80.00 187.66 0.0156 

79.99 79.49 48.36 0.0103 

Diam. 
In. 

15 
15 

18 

'3 

Revised: 

Cap'y Vel Flowt 
n cfs fps min. Remarks 

0.013 10.70 8.72 0.1 15" HOPE 
0.013 8.07 6.58 0.5 15" HOPE 

0.013 10.68 6.04 0.1 15"HDPE 



LD-347 Rev. 3/20/07 
HYDRAULIC GRADE LINE 

Outlet 

INLET Water Do Oo Lo sf 
0 H, 

STATION Surface % Vo Ho 
Elev . .(!.\- '"· ck.s ~+. 

1+00 ~.bq I~ 5.lo~ ~83h ~.~·IO·J 0.1~ ~O'i o.H 

;J +~1."b 91.51 Is ~.l(J( 101.~ ~~s 1 
l< ID" I.Ob ~.SS o.t'l 

J+fo3.1'1 f03.b0 IS J.t.f5 'IS.SI L'l3 3 >1./0" 0. I( s./d. 0.3b 

Hi= 0.35 Vi2 
/ 2g; H0 = 0.25 V0

2 
/ 2g; Hd = K Vi2 

/ 2g; 

PROJECT: QJ (fa lJ (..f2..G 
JUNCTION LOSS 

Qi Vi 01V1 vi~ H1 
2g 

~.9'1 lo·S't. 3-;J.fYj o.~r o.J.~ 

~. '4S" g.'l :l ~\·3b I.IS o.~r-~ 

FINAL H = Ht + Ht 

Ht = H0 + Hi + Hd 

1.3 0.5 

Angle Hd Ht Ht Ht 

5G° 0.3b Q.I~ 

'J?/' ().3C\ o.~1 

Q,'l) 

90° K = 0.70 50° K = 0.50 
80° K = 0.66 40° K = 0.43 

70° K = 0.61 

60° K= 0.56 

30° K= 0.35 

25° K= 0.30 

Final 

H 

Q,'if6 

~b3 

o.~ l 

Inlet 

Water Rim 
Surface Elev. 

Elev. 

g1s1 SS.Cf I 

gs,c,o v0.h:l 

gt./ .o l 87.5') 

20° K= 0.25 
15°K=0.19 

10° K=0.13 

5° K= 0.06 

@ 



© 
-hf Sv'e'O ==

\-e·~~/ t 
Ce~L«S) Se'O . "'

0

H 

57° Sh ·e = ~ 

bhOl 'Q == 

IS'SL · .r-Ol x Cp 'I :: J H 

Berl oo· o =;: 

~/h(f1i'O)e['C'I ><e"0t»I ~ 'Jsi 
-e~:l0'9 .x-e sf; ·e 

..l-------------------~----·------·····-----··---.. -·--------·-· ... 

[L1·~+c ·1v§ -·--·--·--·----·-·· .... --

+J-4 b ·o ==

be£· o-+ ~.Jh ·o + e11 ·o .. ':fH 

\1f -~~~ 
ff [I '7 '0 ;;. i:(r!I:. ·BJ r_1j ;: 7H 

, -( c~"t'c!:) C a 
tJ 8'!/0-(IJ'<?S''?)-5'6'<7"' 1-/ 

+t ~ I ~ t 0 ; ~ H-[ b I [ ::: (ll d 

-e,-1-1 2-t'I ,;:\i 5f7~B·h .::::~ 
.------·-·--· 

. -\ f'~f)'E 
bBEO--e\f:L/~/ ~~·o ~rtt 

H-CXJ·1 ~ <?~·Lg/ h l-OJ~·S v 1H 

sn 'isoo·o ;: 
J. \t.\~'O)i;; [f'l 'lf-c°lJt1 
/fl -e ~10 'Q )t -c l.B 'f1 == J-s-

(?~ '48 + ( "l\7'1-Q] 

hL'O ~ ftt 
(--e·e~e \-e·~L 

+J-r. 9 s £ · o z -= PH -ht [ sc -e. · o -= '\es·"J s£ ·o =-? H 
( "e gs·~) [ 5, 0 --e 

( ~·er/ e 
+J ~1 ht ·o = ~Cro·iJ .s-c·o ; °l1 

t& ht 'O = 

'Ji'Bh ... l_oJxb·e ~1 ~::. -:tH 

tr I~ "h ::; Md :1d. ::=~ v 
po be oo·o =. 

# '1lf 'O!:"(J -e +1 LL'/:: V 9Bln::. -2-

~ 10' (J ;=. v q.'7 8'1 'S =-'fJ 

! 
I 

~111~ ~ti 't'c ~~cs l~+I u ?r'"'\ l 

--e e 'rJ i V _LS . ----_____ _J 
I b ~. 08 ~ b h. h L + L I { 

r: 'I ;:: (s·J) WO c Q s·o = (YLl I ---
}1~ ~Jj-~ p~vi$$'1f s-dtJ.,,. 

'A.31 ~ J ~"'N -\'lf1-tVlO 

. ··-·-······-.... -···--··-------·-··--·-·-·-···-·---·--··-·····T·······-·--·-·-···--····· -··-· ---·-------·--·--··--·· ... ·-· -···· ···r . ·-·-............. ·-····· ···---···· .......... --··----·-··-·-··-···---·-·-······l---·--·----··-· -··---

3 J_V 19 H , f11 Lo >c1 f\e/~ 



Channel A 2-YR Rainfall Duration=9 min, lnten=5.20 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 s/n 003710 © 2005 HydroCAD Software Solutions LLC 

Subcatchment 3PO: Channel A 

Runoff = 1.65 cfs@ 0.12 hrs, Volume= 0.020 af, Depth= 0.49" 

Runoff by Rational method, Rise/Fa11=1.0/1.0 xTc, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Rainfall Duration=9 min, lnten=5.20 in/hr 

Area (sf) C Description 
21,738 0.63 Channel A 

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

7.1 Direct Entry, 

Reach 7R: Channel A 2 YR 

Inflow Area = 
Inflow = 0.020 af 

Page 1 
3/21/2012 

Outflow = 

0.499 ac, Inflow Depth = 0.49" 
1.65 cfs@ 0.12 hrs, Volume= 
1.42 cfs @ 0.22 hrs, Volume= 0.020 af, Atten= 14%, Lag= 5.9 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.0 fps, Min. Travel Time= 3.1 min 
Avg. Velocity = 0.9 fps, Avg. Travel Time= 6. 7 min 

Peak Depth= 0.48' @ 0.17 hrs 
Capacity at bank full= 29.15 cfs 
Inlet Invert= 92.00', Outlet Invert= 87.55' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 372.0' Slope= 0.0120 •r 



Channel A 10-YR Rainfall Duration=9 min, lnten=6. 80 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 

Subcatchment 3PO: Channel A 

Runoff = 2.16 cfs @ 0.12 hrs, Volume= 0.027 af, Depth= 0.64" 

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Rainfall Duration=9 min, lnten=6.80 in/hr 

Area (sf) C Description 
21,738 0.63 Channel A 

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

7.1 Direct Entry, 

Reach 7R: Channel A 2 YR 

Inflow Area= 
Inflow = 0.027 af 

Page 1 
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Outflow = 

0.499 ac, Inflow Depth = 0.64" 
2.16 cfs@ 0.12 hrs, Volume= 
1.89 cfs @ 0.21 hrs, Volume= 0.027 af, Atten= 12%, Lag= 5.6 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.2 fps, Min. Travel Time= 2.8 min 
Avg. Velocity= 1.0 fps, Avg. Travel Time= 6.4 min 

Peak Depth= 0.54' @0.16 hrs 
Capacity at bank full= 29.15 cfs 
Inlet Invert= 92.00', Outlet Invert= 87.55' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 372.0' Slope= 0.0120 '/' 



Channel B 2-YR Rainfall Duration=7 min, /nten=5.BO in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel B 2 YR 

Inflow Area = 0.324 ac, Inflow Depth= 0.43" 
Inflow = 1.19 cfs@ 0.09 hrs, Volume= 0.011 af 

Page 1 
3/21/2012 

Outflow = 1.13cfs@ 0.15hrs, Volume= 0.011 af, Atten= 6%, Lag= 3.4 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.5 fps, Min. Travel Time= 1.6 min 
Avg. Velocity= 0.8 fps, Avg. Travel Time= 4.7 min 

Peak Depth= 0.39' @0.12 hrs 
Capacity at bank full= 40. 76 cfs 
Inlet Invert= 92.00', Outlet Invert= 86.62' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 230.0' Slope= 0.0234 ·r 



Channel B 10-YR Rainfall Duration=7 min, /nten=7.50 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 s/n 003710 © 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel B 10 YR 

Inflow Area = 
Inflow = 0.015 af 
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Outflow = 

0.324 ac, Inflow Depth = 0.55" 
1.55 cfs @ 0.09 hrs, Volume= 
1.47 cfs @ 0.14 hrs, Volume= 0.015 af, Atten= 5%, Lag= 3.2 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.6 fps, Min. Travel Time= 1.5 min 
Avg. Velocity = 0.9 fps, Avg. Travel Time= 4.5 min 

Peak Depth= 0.43'@ 0.12 hrs 
Capacity at bank full= 40. 76 cfs 
Inlet Invert= 92.00', Outlet Invert= 86.62' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 '/' Top Width= 9.00' 
Length= 230.0' Slope= 0.0234 'f 

® 



Channel C 2-YR Rainfall Duration=12 min, /nten=4.40 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.1 O sin 00371 O ~ 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel C 2 YR 

Inflow Area = 0.227 ac, Inflow Depth = 0.33" 
Inflow = 0.38 cfs @ 0.20 hrs, Volume= 0.006 at 
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Outflow = 0.34 cfs @ 0.27 hrs, Volume= 0.006 at, Atten= 12%, Lag= 4.2 min 

Routing by Ster-Ind+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 1.1 fps, Min. Travel Time= 2.7 min 
Avg. Velocity = 0.6 fps, Avg. Travel Time= 5.3 min 

Peak Depth= 0.32'@0.22 hrs 
Capacity at bank full= 20.91 cfs 
Inlet Invert= 87.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 177.0' Slope= 0.0062 'f 



Channel C 10-YR Rainfall Duration=12 min, lnten=5. 70 in/hr 
Prepared by Terra Engineering & Land Solutions Page 1 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 3/21/2012 

Reach 7R: Channel C 10 YR 

Inflow Area = 
Inflow = 
Outflow = 

0.227 ac, Inflow Depth = 0.43" 
0.50 cfs @ 0.20 hrs, Volume= 
0.44 cfs @ 0.26 hrs, Volume= 

0.008 af 
0.008 af, Atten= 11%, Lag= 3.9 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 1.2 fps, Min. Travel Time= 2.5 min 
Avg. Velocity = 0.6 fps, Avg. Travel Time= 5.0 min 

Peak Depth= 0.35' @ 0.22 hrs 
Capacity at bank full= 20.91 cfs 
Inlet Invert= 87.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 177.0' Slope= 0.0062 •r 

@ 



Channel D 2-YR Rainfall Duration= 18 min, Jnten=3. 70 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7 .10 s/n 003710 ~ 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel D 2 YR 

Inflow Area= 
Inflow = 0.023 af 
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Outflow = 

0.610 ac, Inflow Depth = 0.46" 
0.93 cfs @ 0.28 hrs, Volume= 
0.84 cfs @ 0.40 hrs, Volume= 0.023 af, Atten= 10%, Lag= 7.1 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 1.8 fps, Min. Travel Time= 4.2 min 
Avg. Velocity = 1.2 fps, Avg. Travel Time= 6.5 min 

Peak Depth= 0.39' @ 0.33 hrs 
Capacity at bank full= 30.59 cfs 
Inlet Invert= 92.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 •r Top Width= 9.00' 
Length= 462.0' Slope= 0.0132 ·r 



Channel D 10-YR Rainfall Duration= 18 min, /nten=4. 90 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 s/n 003710 © 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel D 10 YR 

Inflow Area= 0.610 ac, Inflow Depth = 0.60" 
Inflow = 1.24 cfs @ 0.28 hrs, Volume= 0.031 af 
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Outflow = 1.12 cfs @ 0.39 hrs, Volume= 0.030 af, Atten= 9%, Lag= 6.6 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.0 fps, Min. Travel Time= 3.9 min 
Avg. Velocity= 1.3 fps, Avg. Travel Time= 6.1 min 

Peak Depth= 0.43' @ 0.33 hrs 
Capacity at bank full= 30.59 cfs 
Inlet Invert= 92.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 ·r Top Width= 9.00' 
Length= 462.0' Slope= 0.0132 ·r 



Terra Engineering and Land Solutions, PC 
BASIN_A_Amended_09-06-12 Type 1124-hr 1 year Rainfal/=2.80" 
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net 
HydroCAD® 10.00 Sampler sin S12866 © 2012 HydroCAD Software Solutions LLC Page 1 

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
0.78 cfs@ 12.34 hrs, Volume= 
0.16 cfs @ 13.83 hrs, Volume= 
0.16 cfs @ 13.83 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth> 0.32" for 1 year event 
4,464 cf 
3,308 cf, Atten= 79%, Lag= 89.0 min 
3,308 cf 

O cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 76.30'@ 13.83 hrs Surf.Area= 2,342 sf Storage= 1,720 cf 

Plug-Flow detention time= 148.5 min calculated for 3,297 cf (74% of inflow) 
Center-of-Mass det. time= 79.1 min ( 943.6 - 864.5 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18,704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 
5,702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 

24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft) 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft) 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1, 193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x 0. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 



Terra Engineering and Land Solutions, PC 
BASIN_A_Amended_09-06-12 Type II 24-hr 1 year Rainfal/=2.80" 
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net 
HydroCAD® 10.00 Sampler s/n S12866 © 2012 HydroCAD Software Solutions LLC Page 2 

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=0.17 cfs@ 13.83 hrs HW=76.30' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.12 cfs@ 2.53 fps) 
Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 
Orifice/Grate (Orifice Controls 0.04 cfs @ 5.22 fps) 

t:_condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir (Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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Terra Engineering and Land Solutions, PC 
BASIN_A_Amended_OS-06-12 Type 1124-hr 2 year Rainfal/=3.50" 
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net 
HydroCAD® 10.00 Sampler s/n S12866 © 2012 HydroCAD Software Solutions LLC Page 3 

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
1.78 cfs@ 12.31 hrs, Volume= 
0.29 cfs @ 13. 72 hrs, Volume= 
0.29 cfs @ 13. 72 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth> 0.61" for 2 year event 
8,409 cf 
6, 735 cf, Atten= 84%, Lag= 84.9 min 
6,735 cf 

O cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 77.05'@ 13.72 hrs Surf.Area= 2,743 sf Storage= 3,624 cf 

Plug-Flow detention time= 160.1 min calculated for 6, 735 cf (80% of inflow) 
Center-of-Mass det. time= 103.5 min ( 950.6 - 847.1 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18, 704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 
5, 702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 

24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet} (sg-ft} (feet} (cubic-feet} (cubic-feet} (sg-ft} 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet} (sg-ft} (feet} (cubic-feet} (cubic-feet} (sg-ft} 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1,193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x 0. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 



Terra Engineering and Land Solutions, PC 
BASIN_A_Amended_09-06-12 Type 1124-hr 2 year Rainfal/=3.50" 
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net 
HydroCAD® 10.00 Sampler s/n S12866 © 2012 HydroCAD Software Solutions LLC Page 4 

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=0.29 cfs@ 13.72 hrs HW=77.05' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.24 cfs@ 4.88 fps) 
Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 
Orifice/Grate (Orifice Controls 0.05 cfs@ 6.68 fps) 

t:,condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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Terra Engineering and Land Solutions, PC 
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Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net 
HydroCAD® 10.00 Sampler s/n S12866 © 2012 HydroCAD Software Solutions LLC Page 5 

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
6.51 cfs@ 12.27 hrs, Volume= 
0.90 cfs@ 13.46 hrs, Volume= 
0.90 cfs@ 13.46 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth > 1. 90" for 10 year event 
26, 189 cf 
15,639 cf, Atten= 86%, Lag= 71.2 min 
15,639 cf 

O cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.56'@ 13.46 hrs Surf.Area= 6,007 sf Storage= 14,317 cf 

Plug-Flow detention time= 208.2 min calculated for 15,639 cf (60% of inflow) 
Center-of-Mass det. time= 128.7 min ( 950.7 - 822.1 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18, 704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 
5, 702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 

24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} {sg-ft} 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} {sg-ft} 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1, 193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x O. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 
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This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=0.90 cfs @ 13.46 hrs HW=79.56' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.44 cfs @ 9.06 fps) 
Broad-Crested Rectangular Weir (Weir Controls 0.37 cfs @ 0.68 fps) 
Orifice/Grate (Orifice Controls 0.08 cfs @ 10.15 fps) 

~condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
! ! I I I I I I I 
I 1 1 1 I I I I I I 

::::::: ::::::: ::::::: ::::::: I , 1 
~~;tr:lr~=1~;~~C 

7 
. '. ~ea~ Elev=79.~6' 

6 ---"-------"--stii-rage;;f4-,-3-fi"cf-
5 

------- ------- ------- ------- _______ , __ _____ , ___ _ 

' ' ------- ------- ------- ------- ------- .. ------- .. ---- -;-·::::~ __ I ~:::::I ::::::::::::::: 
I I I I 

I I I I 
I I I I I I I 

- - - - - - - -- - - - - - -- - - - - - - - - - - - - - - - - - - - ~ - - - - - -- ~ - - - - - - _,_ - - - - - - .J_ - - - - - - -'- - - - - - - -'- - - -- -- -'- - - - - - - _._ - - - - - - _ .... - - - - - - -
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Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
12.03 cfs@ 12.26 hrs, Volume= 
8.26 cfs@ 12.48 hrs, Volume= 
8.26 cfs@ 12.48 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth > 3.44" for 100 year event 
47,292 cf 
34,329 cf, Atten= 31%, Lag= 13.3 min 
34,329 cf 

o cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.95'@ 12.48 hrs Surf.Area= 6,582 sf Storage= 16,755 cf 

Plug-Flow detention time= 114.2 min calculated for 34,214 cf (72% of inflow) 
Center-of-Mass det. time= 50.7 min ( 860.8 - 810.1 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18,704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 
5,702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 

24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} {sg-ft} 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} {sg-ft} 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1,193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x 0. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 
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This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
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#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=8.17 cfs @ 12.48 hrs HW=79.95' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.47 cfs @ 9.54 fps) 
Broad-Crested Rectangular Weir (Weir Controls 7.61 cfs@ 1.90 fps) 
Orifice/Grate (Orifice Controls 0.08 cfs@ 10.58 fps) 

~condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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WILLIAMSBURG CHRISTIAN RETREAT 
CENTER YOUTH FACILITY 

James City County, Virginia 
Stormwater Management Computations Summary 

September 6, 2012 

This narrative is intended for detailed descriptions concerning the adequacy of the design of storm water 
management (SWM) facility for Williamsburg Christian Retreat Center Youth Facility. Based on the as-built 
plans and recent field inspection a few items were noted that could affect the adequacy of the system. First, there 
is an earthen berm and rip rap weir located in the detention basin that will reduce available storage. Second, 
originally there was one three inch outlet pipe with a 1 W' orifice plate. That pipe has since lost the orifice plate 
to damage and now operates as a 3" orifice. Additionally, another pipe with a 1 W' inside diameter plate was 
added approximately one foot below the original pipe. 

The extended dry detention basin, a permanent water quantity facility will capture roughly 3. 79 acres of 
the project area and maintain the 2 and 10 year existing flows. The extended detention basin will not be used 
for any erosion control measures but currently has a temporary sediment trap created by an earthen berm and 
riprap weir. The berm will decrease the amount of available pond storage until it is removed. This SWM 
facility has been designed to release the 1-year storm event over a 24-hour period in order to satisfy stream 
protection volume requirements. The 1-year and 2-year storm events are released through two orifice holes 
located near the bottom of the timber weir wall. The 10-year and 100-year storm events are released through a 9 
foot wide broad crested weir. Extensive erosion control measures are installed downstream of the timber wall in 
order to significantly reduce channel erosion possibilities. 

Pre-development runoff was acquired employing revised stormwater calculations dated 6/6/08, see 
runoff summary table below. Post development runoff calculations were then performed for the detention basin 
as it is currently built. Since the earthen berm and riprap weir will not account for significant storage, the basin 
was broken into two storage areas. Those areas are: (1) storage above the sediment trap and (2) storage of the 
main basin between the sediment trap and timber wall. The drainage area for the basin was determined to be 
3.79 acres. Time of concentration was then calculated; the calculated Tc confirmed Tc used in previous 
calculations. Therefore the same rainfall parameters were used in the TR-55 calculations. As a result of the 
added outlet pipe when compared to original design, 1 and 2 year storm events will see an increase in runoff. On 
the other hand 10 and 100 year storm events will have a decrease in runoff because the two outlet pipes allow 
more water to discharge before the water level riser high enough to flow over the weir. Overall the basin and 
timber wall outflow structure were determined to be adequate since the post-development 10-year runoff was 
subjacent to the pre-development 10-year runoff. 

Runoff Summary Table for Detention Basin Outfall 
(S tt h d h dr h ) eea ace ty1 ograp s 

Pre-development Post-development 
Runoff (cfs) Runoff (cfs) 

01 0.10 01 0.16 

02 0.27 02 0.29 

010 1.82 010 0.90 

0100 3.88 0100 8.26 
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WCRC Youth Facility 
Drainage Areas 

Terra Engineering and Land Solutions Revised: 
March 1, 2012 
Area Area Area Area Wtd. Area Up ID Up ID I Area 2year 10 year 25year 100year 2year 10year 25year 100year 
ID Description SF Ac. c CA 1 2 CA Tc I I I I Q Q Q Q 

1 Drainage Area Inlet 1 24169 0.555 0.64 0.36 0.36 7.1 5.2 6.8 7.7 9.0 1.89 2.45 3.05 4.05 
2 Drainaae Area Inlet 2 19169 0.440 0.66 0.29 1 0.65 5.0 5.8 7.5 8.5 10.0 3.76 4.87 6.07 8.12 
3 Drainaae Area Inlet 3 66465 1.526 0.34 0.52 2 1.17 17.0 3.7 4.9 5.5 6.5 4.32 5.68 7.13 9.46 
4 Drainaae Area Channel A 21738 0.499 0.63 0.31 0.31 7.1 5.2 6.8 7.7 9.0 1.63 2.11 2.63 3.49 
5 Drainaae Area Channel B 14126 0.324 0.63 0.20 0.20 5.0 5.8 7.5 8.5 10.0 1.16 1.50 1.87 2.50 
6 Drainaae Area Channel C 9899 0.227 0.38 0.09 0.09 11.7 4.4 5.7 6.5 7.5 0.39 0.51 0.64 0.85 
7 Drainaae Area Channel D 26584 0.610 0.41 0.25 0.25 16.5 3.7 4.9 5.6 6.6 0.94 1.23 1.54 2.05 
8 Drainage Area Culvert A 6627 0.152 0.47 0.07 0.07 5.0 5.8 7.5 8.5 10.0 0.40 0.52 0.65 0.87 



Terra Engineering and Land Solutions 
March 1, 2012 
Area Area 

ID SF 0.20 0.25 0.30 
1 24169 9607 
2 19169 7089 
3 66465 28111 29129 
4 21738 8731 
5 14126 sn4 
6 9899 8062 
7 26584 3760 15852 
8 6627 4198 

0.35 0.40 

WCRC Youth Facility 
Composite C values 

Area In C value • (SF) 
0.45 0.50 0.55 0.60 

1948 
1387 
4247 
1948 
1387 
887 

3360 
1050 

\!j 

Revised: 

Weighted Area Check Wtd.c 
0.65 0.70 0.75 0.60 0.85 0.90 c SF Check 

12613 0.64 24169 OK 
10693 0.66 19169 OK 
4978 0.34 66465 OK 

11059 0.63 21738 OK 
6965 0.63 14126 OK 

950 0.38 9899 OK 
3612 0.41 26584 OK 
1379 0.47 6627 OK 



WCRC Youth Facility 
Time of Concentration Calculator (VDOT methods) 

Terra Engineering and Land Solutions 
March 1, 2012 

Subarea Computations 
Area SheetFlow1 SheetFlow2 Shallow Flow 1 Shallow Flow 2 Channel Flow 

ID L{ft) s (%) c T(mln L(ft) S(%) c T(mln L (ft) S(%) c T(mln L (ft S(%) c T(mln L{ft) H (ft) T(mln 
1 
2 
3 
4 
5 
6 
7 

8 

19 5.uu 0.85 1.ti 

lUU 2.60 0.25 16.7 
19 5.00 0.85 1.6 

61 2.47 0.30 8.5 12 33.33 0.60 
143 1.75 0.25 15.6 5 33.33 0.60 

Inlet 1: Sheet flow to ditch Tc1: 1.6 
+Channel now to entrace culvert Tc2:1.8 
+Pipe flow Tc3:0.6 
+ Channel now to Inlet S-1 T c4:3.1 

Channel A: Sheet now to ditch Tc1 :1.6 
+ Channel flow to entrace culvert T c2:1.8 
+ Pipe ftow Tc3:0.6 
+Channel now to Inlet S-1 Tc4:3.1 

;tt11 5.4 2.7 
58 3.tKJ 0.30 0.3 

;ttll 5.4 2.7 
1.3 111 1.1 -1.9 

0.9 150 0.8 2.9 

175 1.0 3.2 
#Ill## - i.-

Tc=1.6+1.8+ .6+3.1 =7 .1 
i.-

175 4.8 ~ 
38 1.0 0.6 ._ 

157 0.8 ----..!.! 

Tc=1.6+1.8+.6+3.1=7.1 

'9 

Revised: 

Sub Up ID Up IC Up Ill Up ID Max.US Area Use 
Tc 1 2 3 4 Tc Tc Tc 
7.1 1.1 7.1 
2.7 2.7 5.0 
17.0 17.0 17.0 
7.l 7.1 7.1 
2.7 2.7 5.0 
11.7 11.7 17.4 
19.4 19.4 19.4 
3.2 3.2 5.0 



Terra Engineering and Land Solutions 
March 1, 2012 
Struct Struct Area Area I I Q 

ID Type 1 ID 21D CA Tc 25yr 25yr Top 
S-1 01-7 1 2 1.01 7.1 7.7 3.05 87.55 
S-2 01-7 2 0.65 5.0 8.5 6.07 86.62 
S-3 01-7 3 1.17 17.0 5.5 7.13 85.91 

Notes: 

WCRC Youth Facility 
Storm Drain Pipes 

Inv Inv Length Slope 
Upper Lower ft ft/ft 

85.00 82.93 75.51 0.0274 
82.93 80.00 187.66 0.0156 
79.99 79.49 48.36 0.0103 

Diam. 
In. 

15 
15 
18 

'3 

Revised: 

Cap'y Vel Flowt 
n cfs fps min. Remarks 

0.013 10.70 8.72 0.1 15"HDPE 
0.013 8.07 6.58 0.5 15" HOPE 
0.013 10.68 6.04 0.1 15"HDPE 



LD-347 Rev. 3/20/07 
HYDRAULIC GRADE LINE 

Outlet 

INLET Water Do Oo Lo sf 
0 H, 

STATION Surface % 

Elev.~ I"· ck~ .f-t, 

1+00 ff).~/~ 10 5,(ol(J ~8.3b ~.'1-10·~ o.H 

;J +~i.bf, g1.s-1 If; y,'8( 101.~ ~~s 1 
~ io· I.Ole, 

J-+-'13./1 63.bO IS J..YS" 1S.Sl ~.,3 3 
J(/0- 0. I( 

Vo Ho 

~O'i o. \~ 

~.SS 0.111 

S/JJ. o. 3 tJ 

PROJECT: o J 'ro w ca.. G 
JUNCTION LOSS 

Qi vi a,v, vt· Hi 
2g 

4.9'1 <o·st 3;,).D'j O.fol o.J.~ 

~. 'lS" g.'ll ;;)\·3b ldS o.~11 

FINAL H = Ht + Ht 

Angle Hd 

56° 0.3b 

')!60 0.3" 

90° K = 0.70 
80° K= 0.66 

Ht 

0:1~ 

0.C\1 

o:~ 

1.3 0.5 

Ht Ht 

50° K= 0.50 
40° K= 0.43 

Hi= 0.35 Vi2 
/ 2g; H0 = 0.25 V/ / 2g; Hd = K Vi2 

/ 2g; Ht= Ho+ Hi+ Hd 70° K = 0.61 

60° K= 0.56 

30° K= 0.35 

25° K= 0.30 

Final 

H 

O,'if6 

~.03 

o.~t 

Inlet 

Water Rim 
Surface Elev. 

Elev. 

g/.51 9$.Cfl 

8],c,o vft)tbd. 

gt/.Ol 87.s) 

20° K= 0.25 
15° K= 0.19 

10° K = 0.13 

5° K= 0.06 

@ 
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Channel A2-YR Rainfall Duration=9 min, /nten=5.20 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 

Subcatchment 3PO: Channel A 

Runoff = 1.65 cfs@ 0.12 hrs, Volume= 0.020 af, Depth= 0.49" 

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Rainfall Duration=9 min, lnten=5.20 in/hr 

Area (sf) C Description 
21,738 0.63 Channel A 

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

7.1 Direct Entry, 

Reach 7R: Channel A 2 YR 

Inflow Area = 
Inflow = 0.020 af 

Page 1 
3/21/2012 

Outflow = 
0.499 ac, Inflow Depth = 0.49" 
1.65 cfs@ 0.12 hrs, Volume= 
1.42 cfs @ 0.22 hrs, Volume= 0.020 af, Atten= 14%, Lag= 5.9 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.0 fps, Min. Travel Time= 3.1 min 
Avg. Velocity= 0.9 fps, Avg. Travel Time= 6.7 min 

Peak Depth= 0.48' @ 0.17 hrs 
Capacity at bank full= 29.15 cfs 
Inlet Invert= 92.00', Outlet Invert= 87.55' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 372.0' Slope= 0.0120 'f 



Channel A 10-YR Rainfall Duration=9 min, /nten=6. 80 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7 .1 O s/n 00371 O © 2005 HydroCAD Software Solutions LLC 

Subcatchment 3PO: Channel A 

Runoff = 2.16 cfs@ 0.12 hrs, Volume= 0.027 af, Depth= 0.64" 

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Rainfall Duration=9 min, lnten=6.80 in/hr 

Area (sf) C Description 
21,738 0.63 Channel A 

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

7.1 Direct Entry, 

Reach 7R: Channel A 2 YR 

Inflow Area = 
Inflow = 0.027 af 

Page 1 
3/21/2012 

Outflow = 

0.499 ac, Inflow Depth = 0.64" 
2.16 cfs@ 0.12 hrs, Volume= 
1.89 cfs@ 0.21 hrs, Volume= 0.027 af, Atten= 12%, Lag= 5.6 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.2 fps, Min. Travel Time= 2.8 min 
Avg. Velocity = 1.0 fps, Avg. Travel Time= 6.4 min 

Peak Depth= 0.54' @ 0.16 hrs 
Capacity at bank full= 29.15 cfs 
Inlet Invert= 92.00', Outlet Invert= 87.55' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 372.0' Slope= 0.0120 'f 



Channel B 2-YR Rainfall Duration= 7 min, /nten=5. 80 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel B 2 YR 

Inflow Area= 
Inflow = 0.011 af 

Page 1 
3/21/2012 

Outflow = 

0.324 ac, Inflow Depth = 0.43" 
1.19 cfs@ 0.09 hrs, Volume= 
1.13 cfs @ 0.15 hrs, Volume= 0.011 af, Atten= 6%, Lag= 3.4 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.5 fps, Min. Travel Time= 1.6 min 
Avg. Velocity= 0.8 fps, Avg. Travel Time= 4.7 min 

Peak Depth= 0.39' @0.12 hrs 
Capacity at bank full= 40. 76 cfs 
Inlet Invert= 92.00', Outlet Invert= 86.62' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 230.0' Slope= 0.0234 ·r 



Channel B 10-YR Rainfall Duration=7 min, lnten=7.50 in/hr 
Prepared by Terra Engineering & Land Solutions Page 1 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 3/21/2012 

Reach 7R: Channel B 10 YR 

Inflow Area = 
Inflow = 
Outflow = 

0.324 ac, Inflow Depth = 0.55" 
1.55 cfs @ 0.09 hrs, Volume= 
1.47 cfs @ 0.14 hrs, Volume= 

0.015 af 
0.015 af, Atten= 5%, Lag= 3.2 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.6 fps, Min. Travel Time= 1.5 min 
Avg. Velocity = 0.9 fps, Avg. Travel Time= 4.5 min 

Peak Depth= 0.43'@ 0.12 hrs 
Capacity at bank full= 40. 76 cfs 
Inlet Invert= 92.00', Outlet Invert= 86.62' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 230.0' Slope= 0.0234 '/' 



Channel C 2-YR Rainfall Duration=12 min, /nten=4.40 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7.1 O sin 00371 O © 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel C 2 YR 

Inflow Area= 0.227 ac, Inflow Depth = 0.33" 
Inflow = 0.38 cfs @ 0.20 hrs, Volume= 0.006 af 

Page 1 
3/21/2012 

Outflow = 0.34 cfs @ 0.27 hrs, Volume= 0.006 af, Atten= 12%, Lag= 4.2 min 

Routing by Stor-lnd+ Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 1.1 fps, Min. Travel Time= 2.7 min 
Avg. Velocity = 0.6 fps, Avg. Travel Time= 5.3 min 

Peak Depth= 0.32' @ 0.22 hrs 
Capacity at bank full= 20.91 cfs 
Inlet Invert= 87.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 177.0' Slope= 0.0062 ·r 



Channel C 10-YR Rainfall Duration=12 min, lnten=5. 70 in/hr 
Prepared by Terra Engineering & Land Solutions Page 1 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 3/21/2012 

Reach 7R: Channel C 10 YR 

Inflow Area = 0.227 ac, Inflow Depth = 0.43" 
Inflow = 0.50 cfs @ 0.20 hrs, Volume= 0.008 af 
Outflow = 0.44 cfs @ 0.26 hrs, Volume= 0.008 af, Atten= 11%, Lag= 3.9 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 1.2 fps, Min. Travel Time= 2.5 min 
Avg. Velocity = 0.6 fps, Avg. Travel Time= 5.0 min 

Peak Depth= 0.35' @ 0.22 hrs 
Capacity at bank full= 20.91 cfs 
Inlet Invert= 87.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 177.0' Slope= 0.0062 •r 

@ 



Channel D 2-YR Rainfall Duration=18 min, lnten=3. 70 in/hr 
Prepared by Terra Engineering & Land Solutions 
HydroCAD® 7 .1 O s/n 00371 O © 2005 HydroCAD Software Solutions LLC 

Reach 7R: Channel D 2 YR 

Inflow Area= 
Inflow = 0.023 af 

Page 1 
3/21/2012 

Outflow = 

0.610 ac, Inflow Depth= 0.46" 
0.93 cfs @ 0.28 hrs, Volume= 
0.84 cfs @ 0.40 hrs, Volume= 0.023 af, Atten= 10%, Lag= 7.1 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 1.8 fps, Min. Travel Time= 4.2 min 
Avg. Velocity = 1.2 fps, Avg. Travel Time= 6.5 min 

Peak Depth= 0.39' @ 0.33 hrs 
Capacity at bank full= 30.59 cfs 
Inlet Invert= 92.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 462.0' Slope= 0.0132 'f 



Channel D 10-YR Rainfall Duration=18 min, lnten=4.90 in/hr 
Prepared by Terra Engineering & Land Solutions Page 1 
HydroCAD® 7.10 sin 003710 © 2005 HydroCAD Software Solutions LLC 3/21/2012 

Reach 7R: Channel D 1 O YR 

Inflow Area = 
Inflow = 
Outflow = 

0.610 ac, Inflow Depth = 0.60" 
1.24 cfs @ 0.28 hrs, Volume= 
1.12 cfs @ 0.39 hrs, Volume= 

0.031 af 
0.030 af, Atten= 9%, Lag= 6.6 min 

Routing by Stor-lnd+Trans method, Time Span= 0.00-1.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.0 fps, Min. Travel Time= 3.9 min 
Avg. Velocity= 1.3 fps, Avg. Travel Time= 6.1 min 

Peak Depth= 0.43' @ 0.33 hrs 
Capacity at bank full= 30.59 cfs 
Inlet Invert= 92.00', Outlet Invert= 85.91' 
0.00' x 1.50' deep channel, n= 0.030 Earth, grassed & winding 
Side Slope Z-value= 3.0 'f Top Width= 9.00' 
Length= 462.0' Slope= 0.0132 •r 



Terra Engineering and Land Solutions, PC 
BASIN_A_Amended_09-06-12 Type 1124-hr 1 year Rainfal/=2.80" 
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net 
HydroCAD® 10.00 Sampler sin S12866 © 2012 HydroCAD Software Solutions LLC Page 1 

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and 
educational use only. For actual design or modeling applications you must use a full version of HydroCAD 
which may be purchased at www.hydrocad.net. Full programs also include complete documentation, 
technicalsupport, training materials, and additional features which are essential for actual design work. 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
0.78 cfs@ 12.34 hrs, Volume= 
0.16 cfs@ 13.83 hrs, Volume= 
0.16 cfs@ 13.83 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth > 0.32" for 1 year event 
4,464 cf 
3,308 cf, Atten= 79%, Lag= 89.0 min 
3,308 cf 

0 cf 

Routing by Ster-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 76.30' @ 13.83 hrs Surf.Area= 2,342 sf Storage= 1, 720 cf 

Plug-Flow detention time= 148.5 min calculated for 3,297 cf (74% of inflow) 
Center-of-Mass det. time= 79.1 min ( 943.6 - 864.5 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18,704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 
5,702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 

24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet} (sg-ft} (feet} (cubic-feet} (cubic-feet} (sg-ft} 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet} (sg-ft} (feet} (cubic-feet} (cubic-feet} (sg-ft} 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1, 193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x O. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 
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#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 [ry Outflow Max=0.17 els @ 13.83 hrs HW=76.30' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.12 cfs@ 2.53 fps) 
Broad-Crested Rectangular Weir (Controls 0.00 cfs) 
Orifice/Grate (Orifice Controls 0.04 cfs @ 5.22 fps) 

t:_condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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Inflow Area= 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
1.78 cfs@ 12.31 hrs, Volume= 
0.29 cfs @ 13. 72 hrs, Volume= 
0.29 cfs@ 13.72 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth > 0.61" for 2 year event 
8,409 cf 
6, 735 cf, Atten= 84%, Lag= 84.9 min 
6,735 cf 

0 cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 77.05'@ 13.72 hrs Surf.Area= 2,743 sf Storage= 3,624 cf 

Plug-Flow detention time= 160.1 min calculated for 6, 735 cf (80% of inflow) 
Center-of-Mass det. time= 103.5 min ( 950.6 - 847.1 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18,704 cf BASIN A Main Pond {Irregular) Listed below (Recalc) 
5, 702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 

24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet) (sg-ft) (feet) {cubic-feet) (cubic-feet) (sg-ft) 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
(feet) {sg-ft) (feet) (cubic-feet) {cubic-feet) (sg-ft) 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1, 193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x 0. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 
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#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2. 76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=0.29 cfs@ 13.72 hrs HW=77.05' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.24 cfs@ 4.88 fps) 
Broad-Crested Rectangular Weir (Controls 0.00 cfs) 
Orifice/Grate (Orifice Controls 0.05 cfs @ 6.68 fps) 

~condary OutFlow Max=0.00 cfs@ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir (Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
6.51 cfs@ 12.27 hrs, Volume= 
0.90 cfs@ 13.46 hrs, Volume= 
0.90 cfs@ 13.46 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth> 1.90" for 10 year event 
26,189 cf 
15,639 cf, Atten= 86%, Lag= 71.2 min 
15,639 cf 

O cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.56'@ 13.46 hrs Surf.Area= 6,007 sf Storage= 14,317 cf 

Plug-Flow detention time= 208.2 min calculated for 15,639 cf (60% of inflow) 
Center-of-Mass det. time= 128. 7 min ( 950. 7 - 822.1 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18, 704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 

5, 702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 
24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} {sg-ft} 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} {cubic-feet} {cubic-feet} {sg-ft} 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1, 193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x O. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2. 76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 
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#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=0.90 cfs@ 13.46 hrs HW=79.56' (Free Discharge) 

ttOrifice/Grate (Orifice Controls 0.44 cfs @ 9.06 fps) 
Broad-Crested Rectangular Weir (Weir Controls 0.37 cfs @ 0.68 fps} 
Orifice/Grate (Orifice Controls 0.08 cfs@ 10.15 fps) 

~condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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Inflow Area = 
Inflow = 
Outflow = 
Primary = 
Secondary= 

Summary for Pond 2P: BASIN A 

165,038 sf, 7.44% Impervious, 
12.03 cfs@ 12.26 hrs, Volume= 
8.26 cfs@ 12.48 hrs, Volume= 
8.26 cfs@ 12.48 hrs, Volume= 
0.00 cfs @ 5.00 hrs, Volume= 

Inflow Depth> 3.44" for 100 year event 
47,292 cf 
34,329 cf, Atten= 31%, Lag= 13.3 min 
34,329 cf 

O cf 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.95'@ 12.48 hrs Surf.Area= 6,582 sf Storage= 16,755 cf 

Plug-Flow detention time= 114.2 min calculated for 34,214 cf (72% of inflow) 
Center-of-Mass det. time= 50.7 min ( 860.8 - 810.1 ) 

Volume 
#1 
#2 

Invert 
75.00' 
77.00' 

Avail.Storage Storage Description 
18,704 cf BASIN A Main Pond (Irregular) Listed below (Recalc) 

5, 702 cf Storage Above Rip Rap Weir (Irregular) Listed below (Recalc) 
24,406 cf Total Available Storage 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {feet} (cubic-feet} (cubic-feet} {sg-ft} 
75.00 235 61.8 0 0 235 
76.00 2,194 189.5 1,049 1,049 2,792 
77.00 2,714 213.4 2,449 3,498 3,584 
78.00 3,236 235.2 2,971 6,470 4,394 
79.00 3,781 257.2 3,505 9,975 5,291 
80.00 4,353 277.5 4,064 14,038 6,195 
81.00 4,986 294.0 4,666 18,704 6,998 

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} (feet} (cubic-feet} {cubic-feet} {sg-ft} 
77.00 2 6.3 0 0 2 
78.00 582 132.2 206 206 1,391 
79.00 1,457 231.7 987 1,193 4,278 
80.00 2,309 267.4 1,867 3,059 5,718 
81.00 2,991 280.2 2,643 5,702 6,339 

Device Routing Invert Outlet Devices 
#1 Primary 76.02' 3.0" Horiz. Orifice/Grate C= 0.600 
#2 Primary 79.50' 9.0' long x 0. 7' breadth Broad-Crested Rectangular Weir 

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 
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#3 Secondary 80.50' 95.0' long x 0.7' breadth Broad-Crested Rectangular Weir 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 
2.50 
Coef. (English) 2.76 2.82 2.93 3.09 3.18 3.22 3.27 3.30 3.32 
3.31 3.32 

#4 Primary 75.07' 1.2" Vert. Orifice/Grate C= 0.600 

Primary OutFlow Max=8.17 cfs @ 12.48 hrs HW=79.95' (Free Discharge) 
Orifice/Grate (Orifice Controls 0.47 cfs @ 9.54 fps) 
Broad-Crested Rectangular Weir (Weir Controls 7.61 cfs@ 1.90 fps) 
Orifice/Grate (Orifice Controls 0.08 cfs@ 10.58 fps) 

~condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=75.00' (Free Discharge) 
3=Broad-Crested Rectangular Weir (Controls 0.00 cfs) 

Pond 2P: BASIN A 
Hydrograph 
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reason by a court of competent jurisdiction, the invalidity or 

unenforceability of such condition or part thereof shall not 

invalidate any other remaining condition contained in these 

Proffers. 

WITNESS the following signatures 

STATE OF v, /lf;./NI~ . 
CITY /COUNTY OF Z{Jf6l4 G17 , to- · 

The foregoing instrument was acknowledged before me 

of ;JovtUm~{1 , 2003 by c.Ctwp '1iti~s this ~ day 

itJPuAtNf , of Powhatan 

expires: 

$ --- $ ~ 
TESlE: BETSY B. V«X>UUDGE, Q.ERK 

BY~~~ 
-$...__ ___ _ 

Clerk 
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SECOND AMENDED AND RESTATED 

HIDEN PROPERTY PROFFERS 

THESE AMENDED AND RESTATED PROFFERS are made as of this 

~day of U,ve.l"'\Wr, 2003, by POWHATAN CROSSING, INC., a Virginia 

corporation, (together with its successors and assigns, the 

"Owner") . 

RECITALS 

A. Owner is the present or former owner of certain real 

property (the "Property") in James City County, Virginia 

consisting of approximately 403.7 acres more particularly 

described on Exhibit A attached hereto and made a part hereof. 

B. In 1997 the Owner applied for and James City County (the 

"County"} granted a rezoning of the Property from R-8, Rural 

Residential District, to PUD-R, Planned Unit Development

Residential District, with proffered conditions as set forth in 

Hiden Property Proffers dated October 29, 1997 and recorded in 

the Clerk's Office for the Circuit Court for the City of 

Williamsburg and County of James City as Instrument No. 97019406 

(the "Original Proffers"). In connection with the rezoning, 

Owner submitted and the County approved a Master Plan in 

accordance with the County Zoning Ordinance entitled "Master Plan 

Hiden Property" and dated September 10, 1997 and revised October 
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15, 1997 (the noriginal Master Plan"). 

C. In 2003 the Owner applied for and the County granted 

approval of a master plan and proffer amendment for the Property. 

In connection therewith, Owner submitted and the County approved 

an amended Master Plan in accordance with the County Zoning 

Ordinance entitled "Master Plan Amendment for Hiden Property for 

Jamestown, LLCH made by AES Consulting Engineers, Project No. 

9254, dated 2/24/03, revised 4/25/03 (the "Approved Master Plan") 

and Amended and Restated Proffers dated July 8, 2003 and recorded 

in the Clerk's Office for the Circuit Court for the City of 

Williamsburg and County of James City as Instrument No. 

030021212 (the "Approved Proffers"). 

D. Owner has now applied for an amendment to the Approved 

Master Plan for the Property pursuant to the County Zoning 

Ordinance and, in connection therewith, desires to amend and 

restate the Approved Proffers. 

NOW, THEREFORE, for and in consideration of the approval by 

the Board of Supervisors of James City County of the applied for 

amendment to the Original Master Plan and the Original Proffers 

and pursuant to Section 15.2-2297, et~· of the Code of 

Virginia, 1950, as amended, and Section 24-16, et seg. of Chapter 

20 of the Code of James City County, Virginia in accordance with 

2 
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Section 24-497(d) of the Code of James City County, Owner agrees 

that it shall meet and comply with all of the following 

conditions in developing the Property. If the applied for 

amendments are not granted by the County, these Amended and 

Restated Proffers shall thereupon be null and void and the 

Original Proffers and Original Master Plan shall remain in full 

force and effect. 

CONDITIONS 

1. Owners Association. All owners of lots or units within 

the Property by virtue of ownership of their lot or unit shall be 

members of a property owners association with the power to levy 

mandatory assessments. The articles of incorporation, bylaws 

and restrictive covenants (together, the "Governing Documents") 

creating and governing the association(s) shall be submitted to 

and reviewed by the County Attorney. The Governing Documents 

shall require that the association adopt an annual maintenance 

budget, which shall include a reserve for maintenance of 

storrnwater management BMPs, private roads and parking areas, if 

applicable, and shall tequire that the association (i) assess all 

members for the maintenance of all properties owned or maintained 

by the association and (ii) file liens on members' properties for 

non-payment of such assessments and for the cost of remedying 

3 
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violations of, or otherwise enforcing, the Governing Documents. 

2. Density. (a) There shall be no more than 150 single 

family lots permitted in Area 1 on the Property. 

(b) There shall be no more than 400 dwelling units 

permitted in Area 2 on the Property. All dwelling units 

developed in Area 2 shall be age restricted to persons fifty-five 

(55) years of age or older ("Restricted Units"} in accordance 

with the following parameters: 

(i) It is the intent of the parties that Restricted 

Units shall be occupied by persons fifty-five (55) years of age 

or older and that no Restricted Units shall be occupied by a 

person under the age of eighteen (18). In some instances, persons 

under the age of fifty-five (55) but over the age of eighteen 

(18) shall be entitled to occupy Restricted Units, subject, at 

all times, to the laws and regulations governing age fifty-five 

(55) and over restricted housing as more particularly set forth 

and described in subparagraph (ii) below. 

(ii) Each Restricted Unit within the Property shall be 

developed and operated in compliance with applicable federal and 

state laws and regulations regarding housing intended for 

occupancy by persons fifty five (55) years of age or older, 

including but not limited to: the Fair Housing Act, 42 U.S.C. 

4 
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§3601 et seq. and the exemption therefrom provided by 42 U.S.C. 

§3607(b) (2) (C) regarding discrimination based on familial status; 

the Housing for Older Persons Act of 1995, 46 U.S.C. §3601 et 

seq.; the Virginia Fair Housing Law Va. Code §36-96.1 et seq.; 

any regulations adopted pursuant to the foregoing; any judicial 

decisions arising thereunder; any exemptions and/or 

qualifications thereunder; and any amendments to the foregoing as 

now or may hereafter exist. Specific provisions of the age 

restriction described above and provisions for enforcement of 

same shall be set forth in a declaration of restrictive covenants 

and property owners' association documents applicable to the 

Restricted Units and each deed to a Restricted Unit shall make 

reference to such provisions. 

(c) Any accessory commercial uses located in Area 2, such as 

bank offices, beauty salons and barbershops, shall be located and 

designed to serve residents of Area 2. Commercial uses shall not 

be advertised from any public right-of-way. 

3. Road Improvements. (a) Monticello Avenue. (i) Owner 

shall make a contribution of $2,800.00 to the County for each of 

the first 250 lots or units shown on subdivision plats or site 

plans of the Property. Such contributions shall be made 

available by the County for use by the District for the 

5 



construction of Monticello Avenue or used by the County for any 

other project included in the County's capital improvement 

program, the need for which is generated in whole or in part by 

the development of the Property. Such contributions shall be 

made at the time of final subdivision plat or site plan approval 

for such lots or units. 

(ii) There shall be no more than two entrances into the 

Property from Monticello Avenue, one into the portion of the 

property south of Monticello Avenue and one into the portion of 

the property north of Monticello Avenue. The two entrances shall 

be aligned. Owner shall construct right and left turn lanes on 

both approaches at the entrances to the Property from Monticello 

Avenue at the time such entrances are constructed. 

(iii) At the request of the County, Owner shall install a 

traffic signal at the intersection of Monticello Avenue and the 

entrances to the Property at the earlier of (i) when Virginia 

Department of Transportation ("VDOT") signal warrants are met or 

(ii) when development has commenced on either side of Monticello 

Avenue and the County has issued certificates of occupancy for 

more than 55 lots or dwelling units utilizing the entrances onto 

Monticello Avenue; provided that VDOT and the County approves the 

installation of the traffic signal at that time. When 

6 



certificates of occupancy for 412 dwelling units on the Property 

have been issued and if the traffic signal has not been installed 

at that time, Owner shall cause an updated traffic signal warrant 

analysis using actual traffic counts shall be submited to VDOT 

and the County. 

(b) All road improvements proffered hereby shall be 

constructed in accordance with VDOT standards. 

(c) Unless otherwise approved by the Director of Planning, 

Owner shall reserve a public right-of-way to provide a pedestrian 

connection from the Powhatan Secondary development to the 

Property and shall dedicate such right-of-way to the County upon 

the written request of the County Administrator. 

4. Monticello Avenue Greenbelt. At the time of the 

conveyance of the Monticello Avenue right-of-way to the County or 

the District, the Owner shall designate 150-foot greenbelt 

buffers along the Property's Monticello Avenue frontage measured 

from a right-of-way line assuming a 120 foot right-of-way for 

Monticello Avenue (measured 60 feet on either side of the 

centerline of the right-of-way). The greenbelt buffers shall be 

exclusive of any lots or units and, except as permitted below, 

shall be undisturbed. With the prior approval of the Development 

Review Committee, utilities, drainage improvements, community 
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entrance roads as shown generally on the Master Plan, 

pedestrian/bicycle trails, lighting, entrance features and signs 

may be located in the greenbelt buffer. A landscaping plan for 

the greenbelt buffer which may include, without limitation, 

select hand clearing and trimming of trees and other plants, 

planting of new landscaping, including trees and shrubs, and 

installation of landscaped berms, submitted to and approved by 

the Director of Planning may be implemented. 

5. Archaeology. A Phase I Archaeological Study for Master 

Plan area shall be submitted to the Director of Planning for his 

review and approval prior to land disturbance. A treatment plan 

shall be submitted to, and approved by, the Director of Planning 

for all sites in the Phase I study that are recommended for a 

Phase II evaluation, and/or identified as being eligible for 

inclusion on the National Register of Historic Places. If a Phase 

II study is undertaken, such a study shall be approved by the 

Director of Planning and a treatment plan for said sites shall be 

submitted to, and approved by, the Director of Planning for sites 

that are determined to be eligible for inclusion on the National 

Register of Historic Places and/or those sites that require a 

Phase III study. If in the Phase II study, a site is determined 

eligible for nomination to the National Register of Historic 
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Places and said site is to be preserved in place, the treatment 

plan shall include nomination of the site to the National 

Register of Historic Places. If a Phase III study is undertaken 

for said sites, such studies shall be approved by the Director of 

Planning prior to land disturbance within the study area. All 

Phase 1, Phase II and Phase III studies shall meet the Virginia 

Department of Historic Resources' Guidelines for Preparing 

Archaeological Resource Management Reports and the Secretary of 

the Interior's Standard and Guidelines for Archaeological 

Documentation, as applicable, and shall be conducted under the 

supervision of a qualified archaeologist who meets the 

qualifications set forth in the Secretary of the Interior's 

Professional Qualification Standards. All approved treatment 

plans shall be incorporated into the plan of development for the 

site and shall be adhered to during the clearing, grading and 

construction activities thereon. 

6. Environmental Protections. (a) The Owner and/or the 

owners association shall grant, free of charge, to the 

Williamsburg Land Conservancy, another County approved land 

conservation entity and/or the County a conservation easement 

with terms consistent with these Proffers over the area 

designated on the Master Plan as Conservation Area generally in 
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the locations shown on the Master Plan. The exact boundaries of 

the Conservation Area shall be shown on subdivision plats and/or 

site plans of the Property based on the buffer line and 

Conservation Area shown and set out on the map entitled ~Master 

Plan Amendment for Hiden Property for Jamestown, LLC" made by AES 

Consulting Engineers, Project No. 9254, dated 2/24/03, revised 

4/25/03. The conservation easement over the Conservation Area 

shown on each individual subdivision plat or site plan shall be 

granted at the time of final approval thereof by the County. The 

Conservation Area shall remain undisturbed and in its natural 

state, preserving indigenous vegetation except as set forth 

below. With the prior approval of the County Engineer or his 

designee on a case by case basis, (i) dead, diseased and dying 

trees or shrubbery and invasive or poisonous plants may be 

removed from the Conservation Area; (ii) select hand clearing and 

pruning of trees shall be permitted in the Conservation Area to 

permit sight lines or vistas, and (iii) utilities, roads, 

pedestrian paths, trails and bridges may intrude into or cross 

the Conservation Area. No stormwater best management practices 

("BMPs") shall be permitted in the 100 foot Resource Protection 

Area ("RPA"} imposed by County ordinance along the main stem of 

Powhatan Creek. With the prior approval of the County 
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Environmental Division on a case by case basis, BMPs may be 

located in other RPAs and elsewhere in the Conservation Area, 

including RPA extensions shown on the Master Plan, but shall not 

be located in nor impact the channel flow u~less specifically 

approved by the Environmental Division. The greenway proffered 

in Proffer 7 below and County trails and passive recreational 

facilities and structures located therein shall be permitted 

within the Conservation Area. If vegetation is emoved from the 

Conservation Area it shall be replaced by indigenous vegetation 

tnat is equally or more effective in retarding runoff, preventing 

ero~ion and filtering nenpoint source pollution. Owner, at the 

request of the County, shall retain an environmental consultant 

acceptable to the County to prepare a three tiered restoration 

plan for the areas indicated on the ~Revised Environmental 

Constraints Map Hiden Property" made by Williamsburg 

Environmental Group, Inc. and dated 8/1/97 and revised 9/16/97 

where timbering operations resulted in the removal of trees from 

or land disturbance within the Conservation Area to provide for 

the restoration of ground cover, shrubs and trees for that 

portion of the Conservation Area as determined to be necessary by 

the consultant. If temporary stormwater BMP's are located in the 

Conservation Area, the restoration plan shall include a 
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replanting plan for such BMP areas. The restoration plan shall 

include a phasing plan to ensure areas of the Conservation Area 

being restored have been stabilized prior to the commencement of 

development on adjacent developable areas. The restoration plan 

shall be submitted to the Environmental Division for review and 

approval. Owner shall implement the recommendations of the 

approved restoration plan. Road and utility crossings shall be 

generally perpendicular through the Conservation Area and Owner 

shall endeavor to design utility systems that do not intrude into 

the Conservation Area. The Conservation Area shall be maintained 

by Owner unless the Williamsburg Land Conservancy, the other 

County approved land conservation entity or the County assumes 

responsibility therefor under its easement or the Conservation 

Area is conveyed to an owners association, at which time the 

association shall assume responsibility for its maintenance. 

The Conservation Area shall be exclusive of Lots. 

7. Greenway. Owner shall grant the County an easement 

within the Conservation Area for a greenway through the Property 
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in the general location shown on the Master Plan as "James City 

County Greenway Trail" as subdivision plats or site plans for 

adjacent Property are approved and/or recorded. The County shall 

be entitled to construct a trail with a minimum 10' wide travel 

path (which will be open to the general public during daylight 

hours only), including necessary bridges, if any, through the 

James City County Greenway Trail and to install passive amenities 

such as benches, tables, gazebos, educational or descriptive 

markers or individual fitness stations. The location of the 

"James City County Greenway Trail" shall be varied within the 

Conservation Area by the Environmental Division to ensure the 

ability to construct a viable trail network. Owner shall grant 

the County suitable parking opportunities (through shared use of 

parking facilities required by site improvements) to the general 

public using the trail. 

8. Recreation. (a) Owner shall provide the recreational 

facilities listed below in Area 1 shown on the Master Plan and 

make the cash contributions to the County described below before 

the County is obligated to approve final subdivision plats for 

more than 100 lots in Area 1: 

• Parkland, including one playground of at least 1.9 acres. 

• Cash contribution of $9,900 in lieu of multi-purpose courts. 
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• Cash contribution of $4,300 in lieu of playing fields. 

(b) Owner shall provide the recreational facilities listed 

below in Area 2 shown on the Master Plan and make the cash 

contributions described below to the County before the County is 

obligated to approve final subdivision plats or site plans for 

more than 235 dwelling units in Area 2: 

• Recreation areas of at total of least 2.5 acres. 

• Cash contribution of $13,650 in lieu of multi-purpose court. 

• Cash contribution of $5,950 in lieu of playing fields. 

The recreational facilities in Area 2 may be open only to owners 

in Area 2. 

(c) All cash contributions proffered by this Proffer 8 

shall be used by the County for recreation capital improvements, 

which may include trails within the greenway proffered in Proffer 

7. The exact locations of the facilities proffered hereby and 

the equipment to be provided at such facilities shall be subject 

to the approval of the Development Review Committee. All 

recreational facilities proffered hereby shall be conveyed to and 

maintained by the owners association and shall be open to all 

members of the association in good standing. 

(d) Owner shall construct a shoulder lane bikeway in 

accordance with VDOT standards along both sides of the main 
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public collector roads within the Property north of Monticello 

Avenue. 

9. Entrance Signs. The entrance signs, lighting, 

landscaping and entrance features at the entrances to the 

Property from Monticello Avenue shall be subject to the review 

and approval of the Director of Planning before a sign permit for 

such signs is issued. The entrance signs shall be monument type 

signs. 

10. Powhatan Crossing Buffer. The Owner shall maintain a 

buffer along the Property's common boundary line with the 

Powhatan Crossing subdivision with the width and in the locations 

shown on the Master Plan. This buffer shall be exclusive of any 

lots and shall be undisturbed, except for, with the approval of 

the Development Review Committee, berms, landscape features, 

walls or fences or utility easements. 

11. Cash Contributions for Cornmunity Impacts. (a) A 

contribution of $750.00 for each of the first 50 dwelling units 

developed on Area 2 of the Property shall be made to the James 

City Service Authority ("JCSA") in order to mitigate impacts on 

the County from the physical development and operation of Area 2 

of the Property. The JCSA may use these funds for development of 

alternative water sources or any project related to improvements 
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to the JCSA water system, the need for which is generated by the 

physical development and operation of Area 2 of the Property. 

(b) A contribution of $700.00 for each of the first 50 

dwelling units developed on Area 2 of the Property shall be made 

to the County in order to mitigate impacts on the County from the 

physical development and operation of Area 2 of the Property. 

The County may use these funds for any project in the County's 

capital improvement plan, the need for which is generated by the 

physical development and operation of Area 2 of the Property, 

including, without limitation, for emergency services equipment 

replacement and supply, traffic signal preemption equipment, 

library uses, and public use sites. 

(c) A contribution of $500.00 for each of the first 50 

dwelling units developed on Area 2 of the Property shall be made 

to the County in order to mitigate impacts on the County from the 

physical development and operation of Area 2 of the Property. 

The County may use these funds for any project in the County's 

capital improvement plan, the need for which is generated by the 

physical development and operation of Area 2 of the Property, 

including, without limitation, stream stabilization or other 

stormwater management projects in the Powhatan Creek watershed. 

(d) The contributions described above, unless otherwise 
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specified, shall be payable for each of the dwelling units 

developed within Area 2 of the Property at the time of final 

subdivision plat or final site plan approval by the County for 

the particular phase or section of dwelling units. 

(e) The per unit contribution(s) paid in each year pursuant 

to this Section shall be adjusted annually beginning January 1, 

2004 to reflect any increase or decrease for the preceding year 

in the Consumer Price Index, U.S. City Average, All Urban 

Consumers (CPI-U) All Items (1982-84 = 100) (the "CPI") prepared 

and reported monthly by the U.S. Bureau of Labor Statistics of 

the United States Department of Labor. In no event shall the per 

unit contribution be adjusted to a sum less than the amounts set 

forth in paragraphs {a) and (b) of this Section. The adjustment 

shall be made by multiplying the per unit contribution for the 

preceding year by a fraction, the numerator of which shall be the 

CPI as of December 1 in the year preceding the calendar year most 

currently expired, and the denominator of which shall be the CPI 

as of December 1 in the preceding year, In the event a 

substantial change is made in the method of establishing the CPI, 

then the per unit contribution shall be adjusted based upon the 

figure that would have resulted had no change occurred in the 

manner of computing CPI. In the event that the CPI is not 
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available, a reliable government or other independent publication 

evaluating information heretofore used in determining the CPI 

(approved in advance by the County Manager of Financial 

Management Services} shall be relied upon in establishing an 

inflationary factor for purposes of increasing the per unit 

contribution to approximate the rate of annual inflation in the 

County. 

12. No Access to Powhatan Crossing. Prior to final 

approval of the first subdivision plat or site plan for 

development on the Property, Owner shall (i} convey to the 

Powhatan Crossing Homeowners Association by quitclaim deed all 

its right, title and interest in and to the access easement from 

Powhatan Crossing Drive to the Property adjacent to the 

recreational lot in Powhatan Crossing, (ii) install a permanent 

cul de sac at the end of Powhatan Crossing Drive, and (iii} 

convey to the Powhatan Crossing Homeowners Association by 

quitclaim deed a strip of land between the permanent cul de sac 

and the Property such that the public road and the Property are 

no longer adjacent. 

13. Water Conservation. The Owner and/or the owners 

association shall be responsible for developing water 

conservation standards to be submitted to and approved by the 
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JCSA and subsequently for enforcing these standards. The 

standards shall address such water conservation measures as 

limitations on the installation and use of irrigation systems and 

irrigation wells, the use of approved landscaping materials and 

the use of water conserving fixtures and appliances to promote 

water conservation and minimize the use of public water 

resources, including groundwater. The standards shall be 

approved by the JCSA prior to final subdivision or site plan 

approval. 

14. Height Limitation. There shall be no building greater 

than two and one-half stories in height located within 300 feet 

of the Powhatan Crossing subdivision. 

15. Private Streets. All streets (as defined by the County 

Code) within Area 2 of the Property shall be private and shall 

conform to VDOT construction standards. All private streets 

shall be certified to the satisfaction of the County Engineer as 

required by Section 19-49 of the County Code. 

16. Headings. All section and subsection headings of 

Conditions herein are for convenience only and are not a part of 

these Proffers. 

17. Severability. If any condition or part thereof set 

forth herein shall be held invalid or unenforceable for any 
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