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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.

BMP NUMBER: JR021

DATE VERIFIED: June 13,2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

(et /ybuluoéug/‘u

LOCATION: WILLIAMSBURG, VIRGINIA



Stormwater Division

MEMORANDUM

DATE: March 11,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: JR021
PIN: 4511000001A
Subdivision, Tract, Business or Owner

Name (if known): Governors Land
Property Description: Major Open Space Block C River Reach
Site Address:
Box 16 Drawer: 7
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
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Contents for Stormwater Management Facilities As-built Files

Each file is to contain:

@ As-built plan

2. Completed construction certification
3. Construction Plan

@ Design Calculations

5. Watershed Map

6. Maintenance Agreement

7. Correspondence with owners

@) Inspection Records

9. Enforcement Actions

A . M



James City County, Virginia
Environmental Division

1“‘4 4
Stormwater Management/BMP Facilities A WY
Record Drawing/Construction Certification
Review Tracking Form
County Plan No.: S-14-23 .? 2 ./ p
Project Name: Gov s LANO— [elrpnetts ovo
Stormwater Management Facility: ~7 - 27
Phaser W1 On Om
Information Received. Date: FEIQ / ‘/ 2oz Ae>S
O gd}nirristrative Check. \ /
Record Drawing Date:. Jgn/ |3 'O AE
O Construction Certification Date: Ne //7/03 ‘,/ /’i‘? J,j?./
G/ RD/CC Standard Forms (Required after Feb 1% 20010nly) AD Aoes e ,f/ e
(126, Insp/Maint Agreement Info: AUpZ rie Fele
O /)49 BMP Maintenance Plan Location:
W 0 Other:
Standard E&SC Note on Approved Plan Requiring RD/CC gr Geunty con:gent in plan review fjle.
O Yes (ONo Location: /)%4/'/ B 2L N )‘/]572
Assign County BMP ID Code Code: JROZ |

QR AR

D&i&@@ﬁu Q

BMP Certification Infofffhation Acceptabl

Log into Division’s “As-Built” Tracking Log

Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.)
Preliminary Log into BMP Database (BMP ID #, Site Plan #, GPIN, Project Name)

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (label, copy hydraulics, BMP information, etc.).

Inspector Check of RD/CC.
Pre-Inspection Drawing Review - Approved Plan (Quick look prior tg field inspection).
Final Inspection (FI) Performed Date: /0 /03 /Qé/ . /
Record Drawing (RD) Review Date: (/Prad < iz/[fe> /T
Construction Certification (CC) Review Date: 7/2¥/03 ;_/17' '
Actions: 7 /
O _ - No comments. /
G/ Copnfients. Letter Forwarded. Date: / / 'Z// 03
Record Drawing (RD) ' !
g}enstruction Certification (CC)
Construction-Related (CR)
{3 Site Issues (SI)
O Other : Ly /A
Second Submission: 5:' 7/, é{/zi 3 A< KD )

Third Submission:

Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
Notify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal.

Check/Clean active file of any remaining material and finish “As-Built” file.

Add to County BMP Inventory/Inspection schedule (Phase 1, II or III).

Copy Final Inspection Report into County BMP Inspection Program file.

Digital Photographs obtained.

Add to JCC Hydrology & Hydrgulic database (optional).

Plan Reviewer: / Y d\ A’ 0'? Date: éf/é@/é 3

<%<V”( -
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James City County, Virginia
Envirommental Division

Stormwater Management / BMP Facilities
Record Drawing and Censtruction Certification Forms

( Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior 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 a1 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: Coubrrvor s _Lapp  at “Two K VEds
Structure/BMP Name: BoernETs  Bowp ’
Project Location: EAST EMD  pf Coueenoz's  Croso Pﬂ/m E£47
BMP Location: Moztuerst o [vgpotcass o Pimoiene Loomo jos Too Puotrs Zoro
County Plan No.: > - 14« - 493
Project Type: ~ @Residential  (J Business Tax Map/Parcel No.: 45 | 100000 i A
(J Commercial O Office BMP ID Code (if known): _ JRoZ/
O Institutional (3 Industrial  Zoning District:: -5
(J Public O Roadway Land Use: RES  DEDTi AL
O Other Site Area (sf or acres):

Brief Description of Stormwater Management/BMP Facility:
EecfrDep DTl Tion et Pomd ™, Novg ' Do HAS
A __DUBACNGED DEWAI1ER 8o PIPE . DidCdrlg i, To
\eadd F1ieL0 L A€, s No PRLOC(EAC SpPcLinddds
At DESICROED w70 THE  EAciciTH.

Nearest Visible Landmark to SWM/BMP Facility: —Y. = 67 Daatio (ocaed 7o wlest
OF Eorov)

Nearest Vertical Ground Control ( if known ): ,

@JICC Geodetic Ground Control  (J USGS 0 Temporary O Arbitrary 0O Other

Station Number or Name: %36

Datum or Reference Elevation: 28 .20

Control Description: ‘

Control Location from Subject Facility: 1oz ra ¢ Fmeteg: brccord AP iteasinréis

(p 50 Féer
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Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: OYes ONo FUnknown
Approx. Construction Start Date for SWM/BMP Facility: Sorree [ Fae  i4973

Facility Monitored by County Representative during Construction: "OYes ONo @Unknown
Name of Site Work Contractor Who Constructed Facility: C. i \Adurep  inC.

Name of Professional Firm Who Routinely Monitored Construction: —

Date of Completion for SWM/BMP Facility: UNE DB, .

Date of Record Drawing/Construction Certification Submittal: ’/ ’/ 2 / X2 / oz

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

Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)
Name: é-ao\zég/,up,z ) [;ﬁwo Asiaozf i ATES
Mailing Address: 70t M Powo o
Tip Ao \/( Ltiir>1 A
Business Phone: 254 —S0os Fax: 224 ~-Sii )

Contact Person: JAmes 7). A one 77 Title: \[ic£& Q€S Do~ — | v Ecclf itersT

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

Firm Name: Aﬁ% Ca;ogggf } oD “E.Uc« rPELATE
Mailing Address: 5 2d4¢ (D pg L oerdé  Porp. Soizz 1
\N,ll/bi AmS Bl /A 23“2)8,

Business Phone: 157 253 Dod4o

Fax: 751 ~Z2z20 - 994

Responsible Plan Preparer: HMaee [ppocar

Title: P tc Mlaracsn

Plan Name: Cooveppor s (mip_ — DA S Pw Z

Firm’s Project No. 277 ’ ’

Plan Date: Mawewr (995

Sheet No.’s Applicable to SWM/BMP Facility: 8 /i< / / /_
BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater

Management / BMP facility.)

Name: C‘; ; L. \,L,( Ao £P ) [ >N

Mailing Address: 5% d- Do miaas 2D ap

et - Bod g Vu@a/»)u‘? Z3]%%

Business Phone: 757252 1285

Fax:

Contact Person: Mg, S -ao Dw ES72n

Site Foreman/Supervisor: IDIEE 2 2>

Specialty 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 Stormwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

4& 5 CM,,zc 7 ent, Loty s thot?s

Firm Name:
Mailing Addt;e;s: 5248 O pe Topoon lﬂm/
leti AmoBey M 7325

Business Phone: TE T F5D - Lodo

Fax: TSl 1o - 5994
Name: 7
Title: £.1E¢7 1 fosrzer

Signature: e €/

Date: 7 /z D2
/7

#;

TE T wTirr T S o Tl PEANINGS

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual

condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications

and stormwater management plan, except as specifically

noted.

Virginia Registered Professional Engineer
or Certified Land Surveyor

( Seal)

Construction Certification

Firm Name:
Mailing Address:

Business Phone:
Fax:

Name:

Title:

Signature:
Date:

1 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.

( Seal)

Virginia Registered
Professional Engineer
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Section S - Record Drawing and Construction Certification Requirements and Instructions:

o

PreConstruction Meeting - Provides an opportunity to review SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding construction and/or
monitoring of the structure. The design engineer, 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 / BMP FACILITIES, RECORD
DRAWING and 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 / 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.

Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management / 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 / BMP facilities which serve dual purpose as temporary sediment basins
during construction and as permanent stormwater management / BMP facilities following
construction, once development and stabilization are substantially complete. For these dual
purpose facilities, construction certification is required once the temporary sediment basin phase
of construction is complete. Final record drawing and construction certification of additional
permanent components is required once permanent facility construction is complete.

Interim Construction Certification is required for those dual purpose embankment-type facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
begin function as a permanent SWM / BMP structure for a period generally ranging from six (6)
to eighteen (18) months or more from issuance of a Land Disturbance permit for construction.

Paoe 4 of 16



Interim or final record drawing and construction certifications are not required for temporary
sediment basins which are designed and constructed in accordance with current minimum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard
to the public’s health, safety and welfare is determined by the Environmental Division due to the
size or presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vcm'cal distance from the
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the
embankment structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these
requirements and the attached RECORD DRAWING CHECKLIST specific to the type of
SWM/BMP facility being constructed. Other additional record data may be formally requested by
the James City County Environmental Division. (Note: Refer to the current edition of the James
City County Guidelines for Design and Construction of Stormwater Management BMP s manual
Jor 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 / BMP facility. The set
shall indicate “RECORD DRAWING ” in large text in the lower right hand comer of each sheet
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed
beside design values. Approved design plan values, dimensions and data shall not be removed or
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is
riceded 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 (1) 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.

Paoe S nf 16



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

=

=

k

jE

XX

N/A

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

1.

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.

(4
All plan sheets have certification statements and certifying professional’s signature and@y

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

1.

2.

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.



s
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N 12.
: 13.
N 1a.
RNk 15.
N/A 16
v/a 17,
5([5 18.
_/3@ 19.
¥y 20.
e 21
wf 22,

10.

11.

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. (P Aznrce P peD

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. (ser Cro-técu Wafﬁ)

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 / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

SIS

>

Rk

£ B

<
>

SIS

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

Al

A2.

A3,

A4,

A5,

Ab.

AT.

A8.

A9.

Al0.
All.
Al2.

Al3.

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

Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
construction. ( Mo PRARCIPAL  SPiiwsAn

Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep.
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.

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

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

Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal
pool edge and/or an aquatic bench extending 2 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:1V).

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

Wet permanent pool, typically 3 to 6 feet deep, is provi&ed and maintains level within facility.
Low flow orifice has a non-clogging mechanism.

A pox.ld drain pipe with valve was provided.

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

End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable = N/A 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 )

_Ué: B1. 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.

BS5. 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 (%) of the wetland surface area is planted.

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

N/A  BS. Planting zones staked or flagged in field and locations subsequently established by appropriate
field surveying methods for record drawing presentation.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

V.

Group C - Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench;

Cl.

C2.

C3.

C4.

Cs.

Ce.

C7.

C8.

Co.

C10.

Cl11.

Ci2.

C13.

C14.

C-3 Infiltration Basin; and C-4 Infiltration Basin )
All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.
Facility is not located on fill slopes or on natural ground in excess of six (6) percent.
Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass
channels, plunge pools or other acceptable measures.
Three (3) or more of the following pretreatment devices provided to protect long term integrity of
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use of
washed bank run gravel aggregate.

Sides of infiltration practice lined with filter fabric.

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

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

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

Minimum twenty-five (25) foot separation down gradient from any structure.
Stormwater outfalls provided for overflow associated with larger design storms.
No visual signs of erosion or channel degradation immediately downstream of facility.

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

Observation well provided.

Adequate, direct access provided to the facility for future maintenance, operation and inspection.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

VL

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

D1.

D2.

D3.

D4.

D5.

De6.

D7.

D8.

D9.

D1o0.

Dil.

Di12.

D13.

Di4.

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

All requirements of Section II, Minimum Standards, apply to Group D facilities.
Sediment pretreatment devices provided.

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.

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.

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 .

Filtering system is off-line from storm drainage conveyance system.
Overflow outlet has adequate erosion protection.

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

Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer
beneath the facility.

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

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

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

Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance.
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STORMWATER MANAGEMENT / BMP FACILITIES
AS-BUILT PLAN CHECKLIST

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

VIL.  Group E - Open Channel Systems  ( Includes E-1 Wet Swales (Check Dams); E-2 Dry

_b)l& El.

E2.
E3.

E4.
Es.

E6.

E7.

E8.

E9.

E10.
Ell
El12.
E13.

E14.

E15.

‘ "-'r/ 'Q El6.

Swales;and E-3 Biofilters )
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) percént.
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:1V at any location. Preferred channel sideslope
is 3H:1V 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:1V 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.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

VIII.

Group F - Extended Dry Detention  ( Includes F-1 Timber Walls; and F-2 Dry Extended Detention

F2.

F3.

. F4.

F5.

Fo.

F7.

F8.

Fo.

F10.

F11.

F12.

F13.

. F14.

F15.

Fl1e.

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

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

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

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in
depth. i '

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

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

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

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

Timbers properly. reinforced or concrete footing pfovidé;i if soil cohditions were prohibitivé.
Timber wall cross members extended to a minimum depth of two (2) feet below ground elcvaﬁoﬁ.
Protection again;t erosion and scour from the low flow orifice and weir-flow trajectory provided.
Stilling basin or sténdard éutlet protection provided at principal spillway outlet. N
Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

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

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

No visible signs of accumulated 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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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

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

_}\_{Zk Gl.

G2.

G4.

GS.

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

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

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

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

Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or
graded).
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

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

( Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP 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 SWM/BMP 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. )

Voot ap% D@n\wum ()ﬂ § ‘2.2»& Ww SYSTEMM  ADIRCEST TO BiAP At
SD1. Al requxrements of ?ectxon 1I, memum Staﬁdards apply to Storm Drainage Systems.

SD2.  Horizontal location of all pipe and structures relative to the SWM/BMP facility.
SD3.  Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).
SD4.  Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

SD5.  Class, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

XII. 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 / BMP practices.
Regquires evidence of prior satisfactory industry use and prior Environmental

" Division approval, waiver or exception .)

!‘-’Z k Ol. 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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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

References ( The James City County Record Drawing and Construction Certification Forms and

a

g Q0 Q0o Q

Checklists for Stormwater Management / BMP facilities were developed using the
Jollowing sources and references. ) :

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

James City County, Virginia, Guidelines for Design and Construction of Stormwater Management

'BMP’s (October 1999).

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

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

Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin.
Prince William County, Virginia, Stormwater Management Fact Sheet.
Stafford County, Virginia, As-Built Plan Checklist.

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

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation &
Recreation, 1997.

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

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

File: Shared\SWMProg\BMP\Certi\RDCC.wpd
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_ . FACIUTY. THE FACILUTY APPEARS TO CONFORM \
-~ WTH THE PROVISIONS OF THE APPROVED DESIGN
‘ ; ' PLAN, SPECIFICATIONS AND STORMWATER
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FACILITY. THE FACILITY APPEARS TO CONFORM

N \Q

WITH THE PROVISIONS OF THE APPROVED DESIGN
S

PLAN, SPECIFICATIONS AND STORMWATER
MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY

DRAWING REPRESENTS THE ACTUAL CONDITION
NOTED.

| HEREBY CERTIFY TO THE BEST OF MY
KNOWLEDGE AND BELIEF THAT THIS RECORD
OF THE STORMWATER MANAGEMENT
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SITE BREPARALION: 7THE CONTRACTOR SHALL STRIP ALL AREAS OF THE
PERMANENT CONSTRUCTION TO REMOVE ALL UNSUITARLE MATERIALS,

THE UNSUITABLE MATERIALS TO BE REMOVED BY STRIPPING SHALL .

INCLUDE ALL TOPSOILS, DEBRIS AND VEGETABLE MATTER, INCLUDING
STUMPS AND ROOTS, AND ALL OTHER MATERIALS WHICK MAY BE
UNBUITABLE FOR USE IN THE PERMANENT CONSTRUCTION.

DAM _EMPAMKMENT:  THE FILL MATERIAL SHALL BE TAKEN FROM
APPROVED BORROW AREAS. IT SHALL BE CLEAN MINERAL SOIL, FREE
OF ROOTS, WCODY VEGETATION, OVERSIZED STONES, ROCKS, OR OTHER
OBJECTIONARLE MATERIAL. SO0ILS WHICH ARE APPROVABLE FOR THE
CONSTRUCTION OF THE IMPERVIOUS CLAY CORE, AS DEFINED BY THE
UNIPIED SOTL CLASSIFICATION SYSTEM, ARE CH, INORGANIC CLAYS OF

VEGETAYIVE .. STADLLIZARIGH:" FINAL  VEGETATIVE  COVEX |
(STABILIZAPION)  SHALL CONSISY OF TOPBOILING, LINING, f
FERTILIZING, SEEDING, AND MULCHING TQ ASSURE A FIPM STAND OF |
4 4 SEDITMENT BASINS AND OTHER ]
TEMPORARY EROSTON CONTROL MEASURES ARE TO BZ REMOVED QHLY WHEN |
STABILIZATION IS COMPLETE., PINAL VEGETAL COVER SMALL fg |

GRA33 AS SOOH A3 PRACTICAL.

PROVIDED IM ACCORDANCE WITH THE FOLLOWING: .

IQPSQIL: AT LEAST 2" THICKNESS OBPAINED FROM STOCKPILES ON

SITE, FREE OF LARGE DEBRIS.
LIME: 4,0003/ACRE (90#/1,000 S.F,)
SEED: SEE SPECIFICATLONS

FERTILIZER: 10/20/10 MIX, 1,000§/ACRE {253/1,000 8.P.)

HIGH PLASTICITY; CL, INORGANIC CLAYS OF I1OW TO MEDIUM MULCH: STRAW OR HAY (LOCALLY OBTAINED) 4,0004/ACRE
PLASTICITY. IMPERVIOUS CORE MATERIALS SHALL . HAVE A (%03/1,000 S.,F,)
COEFFICIENT OR PERMEABILITY (k-VALUE) LESS THAN 10 5 CM/SEC.
y MATERIALS TO BE USED FOR THE CONSTRUCTION OF THE SHELL SHALL
i5 BE SELECT BACKFILL FREE OF STUMPS, RCOYS, ROCKS, TRASH, ETC. )
e AND SHALL CONTAIN A MINIMUM OF 15%, BUT NO MORE THAN 49%,
PASSING THE NO. 200 SIEVE (SILT AMD CLAY). AS DEFINED BY THE
UNIFIED SOTL CLASSIFICATION SYSTEM, THE SOILS SHALL BE SM OR
SC, SILTY SANDS, SILTY GRAVELLY SANDS, CLAYEY SANDS, OR CLAYEY
GRAVELLY SANDS. AREAS ON WHICH FILL IS 7O BE PLACED SHALL RE
SCARIFIED PRIOR TO PLACEMENT OF FILL. THE FYLL MATERTAL'S
MOISTURE CONTENT SHALL BE +3 TQ -2 PERCENTAGE POINTS OF
OPTIMUM MOISTURE CONTENT AS DETERMINED BY ASTM D698 (I.2. IN
GENERAL THE FILL MATERIAL SHOULD CONTAIN SUFFICILENT MOISTURE -
SO THAT IT CAN BE FORMED INTC A BALL WITHOUT CRUMBLING. IF
. WATER CAN BE SQUEEZED OUT OF THE BALL, IT IS TOC WET #FOR
10 PROPER COMPACTION). FILL MATERIAL WILL BE PLACED IN 6 TO 8-
----- - INCY CONTINUOUS LAYERS OVER THE ENTIRE LENGTH OF THE FILL.
COMPACTION, AS NOTED ON PLAN, SHALL BE OBTAINED GENERALLY BY
. 4 £ ‘ . ‘ yI+Bd » ~ 3 . ;r . .
xS R USING A SHEEPSFOOT COMPACTOR
/o CUTQEE. TRENCH/XEY TRENGH: THE TRENCH SHALL BE EXCAVATED ALONG
THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH SHALL BE AS
el e DIRECTED BY THE GEOTECHNICAL ENGINEER AND SHALL EXTEND UP BOTH
MR 2 ABUTMENTS. THE MINIMUM BOTTOM WIDTH SHALL BE 6 FEET, BUT WIDE
=tz ENGUGH TO PERMIT OPERATION OF COMPACTION EQUIPMENT. THE S10E
SLOPES SHALL BE HNO STEEPER THAN 1-1/213. COMPACTION
REQUIREMENTS SHALL BE THE SAME A5 THOSE FOR THE EMBANKMENT.
g THE TRENCH SHALL BE KEPT DRAINED DURING THE BACKFLLLING- .
s COMPACTING OPERATIONS.
EMERGENCY SPILLMAY: DESIGN ELEVATIONS, WLDTHS, ENTRANCE AND
EXIT CHANNEL SLOPES ARE CRITICAL 40 THE SUCCESSFUL OPERATION
OF THE SPILLWAY AND SBHOULD BE ADHERED TO CLOSELY DURING
CONSTRUCTION .
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Phone: (757) 253-0040 DATE: 16-May-03 JOB NO. 7173-09
Fax: (757) 220-8994
ATTENTION: Scott Thom

as
TO : James City County RE: Governor’s Land k\m\ ) 0:,,)
Environmental Division a \ 73

101 Mounts Bay Road [ a 2003 =
Williamsburg, VA 23187 [ ‘ S
: 3
WE ARE SENDING YOU: [Z] Attached D Under separate cover via the fc;1lowing items: \;?
. /L
[] shop drawings [X7] Prints Plans [_| Samples [ speci l \2“9’@%
[X7] copy of letter [[] change order [ X ] Other _Construction Certification

COPIES DATE NO. DESCRIPTION

1 5-15-03 As-Built drawing (Mylar) — Founder’s Hill Timber Wall _ JR%30

1 5-15-03 As-Built drawing (Black line) — Founder’s Hill Timber Wall JR030

1 5-15-03 Memo responding to letter from County — Founder’s Hill Timber Wall JRy30| -

1 5-15-03 As-Built drawing (Mylar) — Fowler’s Lake Block “B” Timber Wall JR0S't

1 5-15-03 As-Built drawing (Black line) — — Fowler’s Lake Block “B” Timber Wall Jg 05

1 5-15-03 Memo responding to letter from County — — Fowler’s Lake Block “B”

Timber Wall _ Jgo5%

1 5-15-03 As-Built drawing (Mylar) — The Harbor @ Two Rivers JR033

1 5-15-03 As-Built drawing (Black line) — The Harbor @ Two Rivers JR033

1 5-15-03 Memo responding to letter from County — The Harbor @ Two Rivers

JRO33

1 5-15.03 As-Built drawing (Mylar) - River Oaks North BMP_JR 03

1 |5-15-03 As-Built drawing (Black line) — River Oaks North BMP_J& 034

1 5-15-03 Memo responding to letter from County — River Oaks North BMP JR 034t

1 5-16-03 As-Built drawing (Mylar) — Bennett's Pond  JRoZ|

1 5-16-03 As-Built drawing (Black line) — Bennett’'s Pond JR62|

1 5-16-03 Memo responding to letter from County — Bennett's Pond JR02 |

THESE ARE TRANSMITTED as checked below:

[X7] For Approval [ ] Approved as submitted [] Resubmit copies for approval

[_] For your use {] Approved as noted / (] Submit coples for distribution
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[ ] For review and comment [] For Signature

[ ] FOR BIDS DUE [] PRINTS RETURNED AFTER LOAN TO US
REMARKS:
If you have any questions please contact me. Thank you. « 0
COPIES TO: file SIGNED: \ ) Qunso

Victoria Bains
$:JOBS\7173\09\Wordproc\DocumentJCC Transmittal3.doc Lo Rev. 5/16/03
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HYDROLOGIC REPORT

PRE-DEVELOPHMENT.......

BAY 5, POD 2 POND. A..
Z N&  Stogv

"AmeEssEmenEEwn IR

Hyd. No. 1
Hydrograph type = 5.0.5. RUNOFF Feak discharge
Storm fTreguency = 2 yr Time interval

i = 23,3 i No.
géglgagggaslope = ?345 2c 353%2u AT
Basin lag = 23.7 min Time of concen

Total precip. J.70 in Distribution

HYDROGRAPH DISCHARGE TABLE

min

TIRE-—QUTFLOW TIRE--QUTFLOW TIME--OUTFLOW TIME--OUTFLOW
{hrs cfs) (hrs cfs) (hrs cfs) (hrs

11.42 0.73 11.50 0.84 11.58 1.02 11.67
11.75 1.96 11.83 3.14 11.92 5.40 12.00
12.08 11.27 12.17 14.09 12.25 16.56 12.33
12.42 18.07 12.50 16.95 12.358 13.65 12.67
12.75 12.61 12.83 10.92 1z2.92 9.18 13.00

13.08 5.86 13.17 4.54 13.25 3.89 13.33
13.42 3.32 13.50 3.11 13.58 2.73 13.67
13.75 £.65 13.83 2.54 13.92 2.43 14.00
14.08 2.24 14.17 2.15 14.25 2.07 14.33
14.42 1.93 14.50 1.87 14.58 1.82 14.67
14.75 1.73 14.83 1.70 14.72 1.66 15.00
13.08 1.61 15.17 1.38 15.25 1.55 15.33
15.42 1.30 15.350 1.47 15.358 1.45 15.67
15.73 1.40 153.83 1.37 15.72 1.34 16.00
16.08 1.29 16.17 1.26 16.25 1.24 16.33
16.42 1.19 16.30 1.17 16.58 1.13 16.47
16.73 1.12 16.85 1.11 16.%2 1.09 17.00
17.08 1.07 17.17 1.06 17.25 1.05 17.33
17.42 1.03 17.50 1.03 17.58 1.02 17.67

\/ouma - 105 @71 ce
2. 43 Ao?‘r

cfS)

1.35
8.32
18.17
14.20
7.46
3.358
2.78
2.33
2.00
1.78
1.63
1.33
1.42
1.32
1.21
1.13
1.08
1.049
1.01
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HYDROLOGIC

POST -DEVELOPMENT.....
BAY 5, POD 2 POND. .A..
100 YR STORM. ..coueeo..

Hyd. No. 2

REPORT

Hydrograph type = 5.C.5. RUNOFF Peak discharge

Storm frequency = 100 yr Time interval =
Basin area = 23.1 ac Basin curve No.

Ave basin slope = 1.46 % Hydraulic len =
Basin lag = 18.0 min Time of concen =
Total precip. = 8.10 1in Distribution =

HYDROGRAPH DISCHARGE TABLE

TIRE--QUTFLOW TIME--OUTFLOW  TIME--CUTFLOW

{hrs cfs) {hrs cfs) {hrs
6.08 0.92 6.17 0.95 6.25
6.42 1.05 6.5 1.08 6.58
6.75 1.18 6.83 1.22 6.72
7.08 1.32 7.1 1.35 7.25
7.42 1.46 7.350 1.49 7.58
7.73 1.59 7.83 1.63 7.92
8.08 1.73 8.17 1.77 8.2%
8.42 1.94 8.50 2.02 8.58
8.75 2.29 8.83 2.39 8.92
7.08 2.70 9.17 2.80 9.23
2.42 3.04 2.50 3.10 ?.58
?.7% J.26 7.83 3.34 7.92
10.08 3.72 10.17 3.88 10.25
10.42 4,48 10.50 4,72 10.58
10.75 3.93 10.83 5.86 10.92
11.08 6.96 11.17 7.38 11.25
11.42 9.30 11.50 10.21 11.38
11.75 21.30 11.83 33.11 11.92
12.08 90.29 12.17 98.83 12.25
12.42 67.88 12.50 54.22 172.58
12.735 19.68 12.83 15.43 i2.72

13.08 11.45 13.17 10.61 13.25
13.42 8.71 13.50 8.48 13.58
13.73 7.3%7 13.83 7.09 13.92
14.08 6.27 14.17 6.03 14.25
14.42 5.47 14.50 5.34 14.38
14.75% 3.02 14.83 4.74 14.92
15.08 4.68 15.17 4.460 15.25
15.42 4.35 15.30 4.26 15.958

cfs)

L
. . .

i =~ ¢
Q0 Ld O Ll R = N D DGR R RS R b b ke s b O
. .

MWW OPRN@OMOOm U0 OANONG N

[+
f‘rg%gO\O(D*OO\DUJCUT’J\OOIJHGJ&Hm&mtﬂhJH*O

w

w

4,83
4,52
4.18

?8.82 cfs
3 min

= 87.7

1670 ft
30.00 min
S.C.5. II

TIME--OUTFLOW

{hrs

cfS)

1.02
1.15
1.28
1.42
1.56
1.70
1.88
2.19
2.60
2.98
3.20
3.97
4.24
5.23
6.61
8.48
15.19
73.32
81.17
28.90
12.51
.38
7.72
6.33
9.63
2.12
4,77
4.43
4.09



HYDROGRAPH DISCHARGE TABLE Cont-d

TIME--OUTFLOW TIME--OUTFLOW  TIME--OUTFLOW TIME--OUTFLOW

(hrs cfs) (hrs cfs) {hrs cfs) (hrs cfS)
15.75 4,01 15.83 3.92 15.92 3.84 16.00 .
16.08 3.67 16.17 3.59 16.25 3.52 16.33 .
16.42 3.39 16.50 3.35 16.58 3.30 16.67 .
16.75 3.24 16.83 3.20 16.92 3.17 17.00 .
17.08 3.11 17.17 3.08 17.25 3.05 17.33 .
17.42 2.99 17.50 2.76 17.58 Z2.73 17.67 .
17.75 2.87 17.83 2.84 17.92 2.81 18.00
18.08 2.735 18.17 2.72 18.25 2.69 18.33 .

18.427 2.63 18.50 2.60 18.58 2.37 18.67
18.75 2.51 18.83 2.48 18.92 2.45 19.00
17.08 2.38 19.17 2.35 19.25 2.32 19.33
19.42 2.26 19.30 2.23 19.58 2.20 19.67
19.75 2.14 19.83 2.11 19.92 2.08 20.00
20.08 2.02 20.17 1.99 20.25 1.97 20.33
20.42 1.93 20.50 1.91 20.58 1.990 20.67 1.89
20.75 1.89 20.83 1.88 20.92 1.87 21.00 1.87
21.08 1.86 21.17 1.85 21.25 1.85 21.33 1.84
21.42 1.84 21.350 1.83 21.58 1.82 21.67 1.82
21.75 1.81 21.83 1.81 21.92 1.80 22.00 1.79
22.08 1.79 22.17 1.78 22.25 1.78 22.33 1.77
2z2.42 1.76 22.50 1.76 22.58 1.7% 22.67 1.75%
22.75 1.74 22.83 1.73 22.92 1.73 23.00 1.72
23.08 1.72 23.17 1.71 23.25 1.70 23.33 1.70
23.42 1.69 23.30 1.48 23.38 1.68 23.67 1.67
23.75 1.67 23.83 1.66 23.92 1.635 24.00 1.65
24.08 1.57 24.17 1.42 24.25 1.19 24.33 0.89
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HYDROLOGIC REPORT

STAGE ~» STORAGE 7/ DISCHARGE

RESERVOIR NUMBER = 1 (Pormp  AD

RESERVOIR NAME = BAY 5, POD 2
STORAGE VALUES WERE INPUT MANUALLY

P ——— i —,

— .,
DISCHARGE VALUESS CULVERT STRUCT A. ‘Q = .6 ¥AX{2gh/k]}".5 % 1
CULVERT STRUCT B. /9 .6 XAX[2gh/k]".3 X O

Il

TRUET A" & = 2.63 ¥ 21.2 X H ™ 1.5
WEIR STRUCT B. g=3%x0%XH" 1.5

ELEVATION DISCHARGE (cfs)
CULVERT A CULVERT B WEIR A WEIR B
17.74 0.00 0.00 0.00 0.00
18.0¢ 0.30 0.00 0.00 0.00
17.00 4,65 0.00 0.00 0.00
20.00 7.31 0.00 0.00 0.00
21.00 2.55 0.00 0.00 0.00
22.00 11.23 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
STAGE ELEVATION INC STOR TOT STOR QUTFLOW

cu ft cu ft cfs

0.00 17.76 0 0 0.00
Q.24 18.9Q90 34405 34405 0.30
1.24 17.00 147499 183704 4.43
2.249 20.00 153701 3395403 7.51
3.24 21.09 162171 301776 ¢.358
4.24 22.00 169537 671315 11.23
0.00 0.00 0 0 0.00
0.00 0.00 0 0 0.00
0.00 0.00 0 0 0.00
0.00 0.00 0 9] 0.00
0,00 4,00 g G 0.00



Reservoir No. 1

QUTLET STRUCTURES

Nl e i e B L e e e B e e e e D T D e e e G e e e i
CULVERT STRUC B. @=CoA[Z2gh/k]".D

. WIDTH {in} = 15.
. HEIGHT {(inj = 15.
. MNo. BARRELS ..

INVERT ELEV.
Co = 0.60
CULVERT LENGTH (1)
CULVERT SLOPE (%)
FANMING 'S M-VALUE

M
il

B I ¢ RO, BN o- T VR %
.

un]

L T T T e M MR R

18. CREST LENGTH {ft)
19. CREST ELEVATION

20. Cw = 2.63

21. EXP = 1.530

22. MULTI-STAGE OPTION 7

L D L L T T D Y

T i b s D L e B i T T e e e e G b el T e e e e el bt Fte B el B B L L e o e e e i e e T T T TR
PY to cont

Change item number: O

T VERT STRUC A. @=CoA{2gh/k]".5

17 .76 . (PR movar)

WEIR STRUCTURE A. ,§  G=CulHTEXP
C

7. WIDTH (in) = 0..

10. HEIGHT (im} = 0.u

11. No. BARRELS = 0.

12. INVERT ELEV. S * IR
13. Co = 0.60

14. CULVERT LENGTH (ft) = 0...
1%3. CULVERT SLOPE (%) = Qune
16. MANNING'S N-VALUE = .013
17. MULTI-STAGE OPTION 7 {(Y/N) N
WEIR STRUCTURE B. @A=CwlLH"EXF
23. CREST LENGTH (ft) = 0......
24. CREST ELEVATION = Qunaens
23. Cw = 3.00

24. EXP = 1.30

27. MULTI-STAGE OPTION 7 (Y/N) N

Wp By g Ny Wy Wy By My Ry Wy %y Ny Ny Ry Ny Ny Wy Mg Ny Wy Ay



HYDROLOGIC

BAY 5 POD 2 P@B. o0, A
RESERVOIR ROUTED......
HYDROGRAPH 100 YR POST

Hyd. No. 3
Hydrograph type RESERVOIR ROUTE

Storm frequency 100 yr
Inflow hyd. no. = 2

HYDRDGRAPH DISCHARGE TABLE

TIME INFLOW (1) INFLOW (3)
hrs cfs cfs
16.25 4,06 4,26
10.33 4.26 4.48
10.42 4.48 4,72
10.50 4,72 4.96
10.58 4.96 5.23
10.67 3.23 3.53
10.75 5.93 5.86
10.83 5.86 6.22
10.92 6.22 6.61
11.00 6.61 6.96
11.08 6.96 7.38
11.17 7.38 7.88
11.25 7.88 8.48
11.33 8.48 9.30
11.42 9.30 10.21
11.50 10.21 11.82
11.58 11.82 15.17
11.67 13.1% 21.30
11.73 21.30 33.11
11.83 33.11 32.46
11.72 SZ.96 73.02
1Z2.00 73.52 ?¢.29
i2.08 ?0.2% 78.83
12.17 78.83 23.61

12.2% ?3.61 81.17

REPORT

Peak discharge
Time interval
Reservoir no.

25/dt-0 (i)
cfs

223.99
231.69
239.78
248.28
257.22
266.63
276.357
287.07
298.22
310.05
322.57
335.75
349.69
364.56
380.67
398.29
418.21
442.86
476.71
528.44
410,13
731.10
888.34
1067.63
1252.56

6.76 cfs
3 min

1]
[

25/dt+0 (3) OUTFLOW

cfs

224.5%
232.31
240.44
248.98
257.96
267 .42
277.40
287.96
299.15
311.04
323.62
336.72
351.02
366.06
382.35
400.17
420.32
445.21
479.33
531.52
614.01
736.14
894.%1
1077.486
1262.07

cfs
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HYDROGRAPH DISCHARGE TABLE Cont'd

TINE INFLOW (i) INFLOW (3) 25/7dt-0 (1) 25/dt+0 (j) DUTFLOW

hrs cfs cfs cfs cfs cfs
12.33 81.17 6£7.88 14146.74 14727.34 3.30
12.42 67.88 94,22 1554.36 1565.80 5.72
12.590 54,22 40.93 1664.40 1676.47 6.03
12.358 40.93 28.90 1747.02 1759.54 6.26
12.67 28.90 19.468 1804.02 1816.85 .41
12.75 19.68 15.43 1839.39%9 1852.60 6.51
12.83 15.43 13.82 1861.58 1874.7¢ 6.56
12.92 13.82 12.51 1877.62 1890.82 6.60
13.00 12.51 11.4% 1890.67 1903.94 46.64
13.08 11.45% 10.461 1901.30 1914.63 6.46
13.17 10.61 7.93 1909.99 1923.36 &6.68
13.25 9.93 ?.38 17917.13 1930.53 6.70
13.33 9.38 8.%91 1923.00 19346.44 6.72
13.42 8.71 8.48 1927.84 1941.30 6.73
13.50 8.48 8.09 1931.76 1945.23 6.74
13.58 8.09 7.72 1934.83 1948.32 6.75
13.67 7.72 7.39 1937.13 1950.64 6.75
13.75 7.39 7.09 1938.74 1952.25 6.76
13.83 7.09 6.80 193%.69 1953.21 6.76
13.92 6.80 6.53 1940.06 1953.58 6.746
14.00 6.53 6.27 1939.87 1953.38 6.76
14.08 6.27 6.03 1932.14 1932.66 6.76
14.17 6.03 5.82 1937.93 1951.44 6.7%
14.25 5.82 5.63 1936.28 1949.78 6.75
14.33 5.63 5.47 1934.23 1947.72 6.75
14.47 3.47 5.34 1931.835 1945.33 6.74
14,50 5.34 3.22 1929.20 1942.66 6.73
14.58 5.22 3.12 1926.30 1939.73 6.73
14.67 5.12 5.02 1923.290 1936.64 6.72
14.75 5.02 4.94 1919.93 1933.35 6.71
14.83 4.94 4,85 1916.4% 17929.8% 5.70
14.92 4,85 4,77 1212.90 1926.28 6.46%9
15.00 4.77 4,468 1709.16 1922.52 6.68
15.08 4,48 4.60 1905.27 1918.561 6.67
15.17 4.460 4,32 1901.23 1914.3535 &.66
13.25 4.52 4.43 1897.04 1910.35 6.63
153.33 4.43 4.35 18%92.71 1905.79 6.64
15.42 4,33 4,26 1888.23 1901.4%9 6.63
13.30 4.26 4.18 1883.60 18946.84 6.62
15.58 4.18 .09 1878.83 18%92.04 6.61
153.87 3,09 4,01 1873.72 1887.1¢0 6.59
15.75 4.01 3.72 1848.86 1882.02 6.38



HYDROGRAPH DISCHARGE TABLE Cont’'d

TIME INFLOW (1) INFLOW (3) 25/7d1-0 (i) 25/7d1+0 (7)) ODUTFLOW

hrs cfs cfs cfs cfs cfs
15.83 3.92 3.84 1863.66 1876.7% 6.57
15.92 3.84 3.73 1858.31 1871.42 6.33
16.00 3.73 3.67 18%2.82 1865.70 6.549
16.08 3.67 3.59 1847.20 1860.24 6.52
16.17 3.59 3.32 1841.43 1834.45 6.51
16.25 3.352 3.45 1835.35 1848. 54 5.49
16.33 3.45 3.39 1827.56 1842.51 6.48
16.42 3.39 3.35 1823.48 1836.40 6.46
16.50 3.35 3.30 1817.32 1830.22 6.435
16.58 3.30 3.27 1811.172 1823.97 6.43
16.67 3.27 3.24 1804.84 1817.6% 6.41
16.75 3.24 3.20 1798.57 1811.36 6.40
16.83 3.20 3.17 1792.25 1805.01 6.38
16.92 3.17 3.14 1785.90 1798.63 6.36
17.00 3.14 S.11 1779.53 1792.22 6.33
17.08 3.11 3.08 1773.12 1785.78 6.33
17.17 3.08 3.05 1766.70 1779.32 6.31
17.25 3.05 3.02 1760.24 1772.83 4.30
17.33 3.02 2.99 1733.76 1766.32 6.28
17.42 2.99 2.96 1747.25 1753%9.78 6.26
17.3%0 2.96 2.93 1740.72 1753.21 6.24
17.58 2.93 2.90 1734.16 1746.61 6.23
17.67 2.90 2.87 1727.58 1740.00 6.21
17.73 2.87 2.84 1720.97 1733.35 6.19
17.83 2.84 2.81 1714.34 17246.6% 6.17
17.92 2.81 2.78 1707.69 1719.99 6.13
18.00 2.78 2.75 1701.01 1713.28 6.13
18.08 2.73 2.72 1694.31 1706.34 6.12
18.17 2.72 2.469 1687.39 169%.78 6.10
18.25 2.69 2.66 14680.84 1692.99 6.08
18.33 2.66 2.63 1674.07 1686.18 6.06
18.42 2.63 2.60 1667.27 1679.35 6.04
18.30 2.60 2.57 1660.45 1672.30 6.02
18.538 2.37 2.04 1653.61 1665.62 6.00
18.67 2.04 2.91 1646.75 1658.72 5.98
18.73 2.31 £.48 1637.86 1651.7% 3.76
18.83 2.48 2.45 1632.73 1644.843 2.9%
18.92 2.43 2.42 16246.02 1637.87 3.93
19.00 2.42 2.38 1619.07 1630.88 5.91
19.08 2.38 2.33 1612.10 1623.87 5.88
19.17 2.3% 2.32 1605.11 1616.84 3.86
19.25 2.32 2.29 1598.10 160%9.7% 3.84



HYDROGRAPH DISCHARGE TABLE Cont’'d

TINME INFLOW (1) INFLOW (3) 25/dt-0 (1) 25/dt+0 (3j) OUTFLOW
hrs cfs cfs cfs cfs cfs
19.33 2.27 2.26 1591.07 1602.72 3.82
19.42 2.26 2.23 1384.02 1595.63 5,80
19.50 2.23 2.20 1576.93 1588.52 3.78
19.58 2.20 2,17 156%.86 1381.38 3.76
19.67 2.17 2.14 1562.73 1574.23 5,74
19.75 2.14 2.11 1355.62 1567.06 3.72
19.83 2.11 2.08 1548.47 1559.87 5.70
19.92 2.08 2.03 1541.30 1552.488 5.68
20.00 2.03 2.02 1534.12 1545.43 5.466
20.08 2.02 1.79 15325.71 1538.1% 5.64
20.17 1.99 1.97 1519.69 1530.92 2.61
20.25 1.97 1.94 1512.47 1523.635 5.59
20.33 1.94 1.93 1505.24 1516.38 5,37
20.42 1.93 1.91 1498.01 1509.11 5.53
20.30 1.91 1.90 1490.80 1501.85 3.53
20.58 1.90 1.8%9 1483.60 1494.61 5.50
20.67 1.89 1.89 1476.44 1487.40 5.48
20.75% 1.89 1.88 1469.29 1480.21 5.464
20.383 1.88 1.87 1462.18 1473.06 5,44
20.92 1.87 1.87 1455.10 1465.93 5.42
21.00 1.87 1.86 1448.03% 1458.84 5.39
21.08 1.86 1.85 1441.03 1451.78 3.37
21.17 1.85 1.85 1434.05 1444.75 5.3%
21.25 1.85 1.84 1427.09 1437.75 5.33
21.33 1.84 1.84 1420.17 1430.78 5.31
21.42 1.84 1.83 1413.28 1423.84 5.28
21.50 1.83 1.82 1406.42 1416.94 5.26
21.958 1.82 1.82 1397.59 1410.07 5.24
21.67 1.82 1.81 1392.80 1403.23 5.22
21.75 1.81 1.81 1386.04 1396.43 9.20
21.83 1.81 1.80 1379.31 1389.66 5.17
21.92 1.80 1.79 1372.61 1382.92 5.15
22.00 1.79% 1.79 1365.95 1376.21 5.13
22.08 1.79 1.78 135%7.31 1369.33 2.11
22.17 1.78 1.78 1352.71 1362.88 3.09
22.2% 1.78 1.77 1346.13 1356.27 3.07
22.33 1.77 1.76 1337.57 1349.68 5.04
22.42 1.76 1.76 1333.08 1343.13 3.02
22.30 1.76 1.75 1326.60 1336.60 5.00
22.958 1.73 1.75 1320.15 1330.11 4.78
22.67 1.7% 1.74 1313.73 1323.65 4.926
22.75% 1.74 1.73 1307.34 1317.21 4.94



HYDROGRAPH DISCHARGE TABLE Cont‘d

TIME
hrs

22.83
22.92
23.00
£23.08
23.17
23.25
23.33
23.42
23.50
23.58
23.67
23.75
23.83
23.92
24.00
24.08
24.17
24.25
24,33
24.42
24.30
24.38
24.67
24.75
24.83
24.92
25.00
23.08

Maximum outflow (cfs)
Maximum storage (cu T1)
Maximum elevation (ft)

INFLOW (1)

cfs

~J

LR S I O B SN I ]

b fmd s et peis s
M
NN N NN

[
~J
<

1.69
1.68
1.68
1.67
1.67
1.66
1.65
1.65
1.57
1.42
1.19
0.87
0.64
0.42
0.25
0.13
0.049
0.00
0.00
0.00
0.00

bL?f -

i

INFLOW (3)

C

fs

1.73
1.72
1.72
1.71
1.70
1.70
1.69
1.68
1.68
1.67
1.67
1.66
1.65
1.65
1.57
1.42
1.19
0.89
0.464
0.42
0.23
0.13
0.04
0.00
0.00
0.00
0.00
0.00

6.76

292023

g AAAS o

i

19.69

3,9
b

0.7’

25/7dt-0 (i}

cfs

1300.98
1294.65
1288.35
1282.079
1275.8%
1269.64
1263.44
1257.31
1251.19
1245.09
1239.03
1232.99
1226.99
1221.01
1215.09
1207.17
1203.09
1196.72
1187.91
1182.44
1174.99
1167.07
1158.96
1150.74
1142.49
1134.32
1126.24
1118.23

N

25/7dt+0 (j) OUTFLOW

cfs

1310.81
1304.44
1298.10
1291.79
1285.351
1279.26
1273.04
1266.85
1260.68
1254.55
1248.45
1242.37
1236.32
1230.30
1224.31
1218.31
1212.16
1205.70
1198.80
1191.43
1183.69
1175.67
1167.45
1159.13
1150.78
1142.49
1134.32
1126.24

cfs
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HYDROLOGIC

COMBINED HYDROGRAPHES.
RES. ROUTED BAYS, POD2
AND POST DEV. WINGFIELD

Hyd. No. 12
Hydrograph type = COMBINED

Storm frequency = 100 yr
Inflow hyd no's 3 &5

li

HYDROGRAPH DISCHARGE TABLE

TINME INFLOW HYDROGRAPHS
hrs cfs cfs
9.58 0.22 10.07
9.67 0.25 10.42
9.75 0.27 10.76
?.83 0.28 11.10
?.92 0.28 11.45

10.00 0.29 11.80

10.08 0.29 12.18

10.17 0.30 12.58

10.25 0.30 13.03

10.33 0.31 13.51

10.42 0.33 14.04

10.50 0.33 14.63

10.58 0.37 12.26

10.67 0.39 15.%96

10.75 0.42 16.73

10.83 0.44 17.58

10.92 0.47 18.52

11.00 0.49 19.54

11.08 0.52 20.61

11.17 0.38 £1.81

11.23 0.66 23.16

11.33 0.75 24.469

11.42 0.84 26.41

11.50 0.94 28.34

11.58 1.06 31.03

11.67 1.17 35.43

11.73 1.32 42.63

11.83 1.34 34.83

REPORT

Peak discharge
Time interval

OuTF

254.24 cfs
5 min

H

LOW HYDROGRAPH
cfs



HYDROGRAPH DISCHARGE TABLE Cont‘d

TINE INFLOW HYDROGRAPHS QUTFLOW HYDROGRAPH
hrs cfs cfs cfs
11.92 1.93 75.04 76.96
12.00 Z2.92 77.47 101.99
12.08 3.28 124.37 127.65
12.17 3.92 149,57 1533.49
12.25 4,73 174.89 177.64
12.33 5.30 192.31 204.40
12.47 3.72 221.16 226.87
12.30 6.03 238.56 244.59
12.58 4.26 247.98 254.24
12.5 A.41 244.37 250.78
2.75 4.91 233.67 240.18
12.83 4.56 221.76 228.32
12.92 6.460 208.80 215.40
13.00 6.64 194.95 201.59
13.08 6.466 180.36 187.03
13.17 6.68 165.26 171.94
13.25 6.70 149.82 156.52
13.33 4.72 134.18 140.89
13.42 6.73 118.38 125.11
13.50 6.74 102.48 109.22
13.38 6.73 86.83% 93.60
13.67 6.73 72.11 78.86
13.75 6.76 58.95 65.71
13.83 6.76 48.71 55.47
13.92 6.76 43.27 50.03
14.00 6.76 40.41 47.17
14.08 6.76 37.96 44,72
14.17 6.75 35.84 42.60
14.25 6.75 34.03 40.78
14,33 6.75 32.45 37.20
14.42 6.74 31.07 37.81
14.50 6.73 29.83 36.36
14,58 6.73 28.4&9 353.41
14.67 6.72 27.6% 34.37
14.75% 6.71 26.72 33.43
14.83 6.70 253.88 32.928
14,72 6.6% £2.12 31.81
13.00 6.68 24.43 31.11
15.08 6.67 23.79 30.47
15.17 6.66 23.21 29.87
15.25 6.65 22.67 29.32
15.33 4.64 22.17 £8.81
15.42 6.63 21.790 28.33
15.50 6.62 21.26 27.88
15.5 6.61 20.84 27.44

153.67 &6.3% £0.43 27.03



HYDROGRAPH DISCHARGE TABLE Cont'd

TIME INFLOW HYDROGRAPHS OQUTFLOW HYDRDGRAPH
hrs cfs cfs cfs
15.75 6.58 20.04 26.62
15.83 6.57 19.66 26.23
15.92 6.93 19.28 23.84
16.900 6.04 18.71 25.45
16.08 6.52 18.54 22.06
16.17 6.31 18.17 24.68
16.23 6.47 17.80 24.30
16.33 6.48 17.44 23.92
16.42 6.46 17.10 23.56
16.50 6.45 16.76 23.21
16.58 6.43 16.44 22.87
16.67 6.41 16.14 22.3%9
16.75 6.40 15.85 22.23
16.83 6.38 15.59 21.97
16.92 6.36 15.34 21.70
17.00 6.33 15.11 21.45
17.08 6.33 14,89 21.22
17.17 6.3 14.,46% 21.00
17.25% 6.30 14.50 20.80
17.33 6.28 14.33 20.60
17.42 6.26 14.16 20.42
17.50 6.249 14.00 20.25
17.58 6.23 13.85 20.08
17.67 6.21 13.71 19.91
17.75 6.19 13.37 19.76
17.83 6.17 13.43 19.60
17.92 6.15 13.30 19.45
18.00 6.13 13.16 19.30
18.08 6.12 13.03 19.14
18.17 6.10 12.8%9 18.99
18.25 6.08 12.76 18.84
18.33 6.06 12.62 18.68
18.42 6.04 12.49 18.33
18.50 6.02 12.36 18.38
18.58 6.00 12.22 18.22
18.467 3.98 12.09 18.07
18.75 5.96 11.95 17.92
18.83 5.93 11.82 17.76
18.%72 3.73 11.48 17.61
19.00 3.91 11.535 17.43
19.08 .88 11.41 17.30
17.17 3.84 i1.28 17.148
19.25 a.849 11.14 i6.99
19.33 S.82 11.01 16.83
19.42 3.80 10.87 14.48
19.50 5.78 10.74 16.52



HYDROGRAPH DISCHARGE TABLE Cont'd

TIME INFLOW HYDROGRAPHS QUTFLOW HYDROGRAPH
hrs cfs cfs cfs
19.358 5.76 10.60 16.37
19.67 .74 10.47 16.21
19.7% 5.72 10.33 16.05
19.83 5.70 10.2 13.90
19.792 3.68 10.06 13.74
20.00 2.66 ?.73 15.3%
20.08 2.464 9.79 15.43
20.17 5.61 ?.66 15.27
20.25 5.59 ?.33 15.12
20.33 5.57 ?.40 14.97
20.42 5.55 ?.28 14.83
20.50 3.593 ?.146 14.69
20.58 5.50 9.05 14.55
20.67 3.48 8.95 14.43
20.75 3.46 8.83% 14.31
20.83 5.44 8.77 14.20
20.92 5.42 8.69 14.11
21.00 2.39 8.62 14.01
21.08 9.37 8.56 13.93
21.17 5.35 8.30 13.85
21.25 5.33 8.43 13.78
21.33 5.31 8.40 13.71
21.42 5.28 8.36 13.464
21.30 3.26 8.32 13.58
21.58 5.24 8.29 13.53
21.47 5.22 8.26 13.47
21.75 3.20 8.23 13.42
21.83 3.17 8.20 13.37
£21.92 3.1% 8.17 13.32
22.00 3.13 g8.1% 15.28
22.08 5.11 8.12 13.23
22.17 5.09 8.09 13.18
22.2 3.07 §.07 13.13
22.33 5.04 8.04 13.08
22.42 5.02 8.01 13.03
£22.50 5.00 7.77 12.7%
22.58 4.98 7.76 12.94
22.67 4.94 7.73 12.8%9
22.75 4,24 7.90 1Z.84
22.83 4.92 7.88 12.79
22.92 4.89 7.85 12.75%
23.00 4.87 7.82 12.70
23.08 4.85 7.80 12.65
23.17 4.83 7.77 12.60
£23.25 4.81 7.74 12.55

23.33 4,79 7.72 12.51



HYDROGRAPH DISCHARGE TABLE Cont'd

TIHE INFLOW HYDROGRAPHS OQUTFLOW HYDROGRAFPH
hrs cfs cfs cfs
23.42 4.77 7.6% 12.46
23.50 4.75 7.66 12.41
23.58 4,73 7.64 12.36
23.67 4.71 7.61 12.32
23.75 4.69 7.58 12.27
23.83 4.67 7.36 12.22
23.92 4.65 7.93 12.18
24.00 4,61 7.50 12.11
24.08 4.57 7.41 11.98
24.17 4.53 7.23 11.78
24.25 4.49 7.02 11.51
29.33 4,45 6.73 11.18
24.42 4.40 6.37 10.77

24.50 4,35 5.7% 10.30
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HYDROLOGIC REPORT

STAGE / STORAGE / DISCHARGE

RESERVOIR NUMBER = 2

RESERVUOIR NAME = WINGFIELD LA (¥ Controlled by Culv Structure A)
STORAGE VALUES WERE INPUT MANUALLY

DISCHARGE VALUES: CULVERT STRUCT A. R = .6 xAX[2gh/k1".5 X 1
X CULVERT STRUCT B. & = .6 XAX[2qh/k1".5 X 1
X WEIR STRUCT A. & = 2.63 % 12.5367 X H ™ 1.5
WEIR STRUCT B. @ =263 x28 XH"™ 1.5
ELEVATION DISCHARGE (cfs)
CULVERT A CULVERT B WEIR A WEIR B
17.76 30.98 0.00 0.00 0.00
18.00 31.26 0.00 0.00 0.00
19.00 32.40 0.00 21.47 0.00
20.00 33.49 0.00 76.51 0.00
21.00 34.56 0.00 150.73 0.00
22.00 35.59 0.00 240.01 45.16
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00 .00
STAGE ELEVATION INC STOR TOT STOR OUTFLOW
cu ft cu ft cfs
0.00 17.76 0 0 0.00
0.24 18.00 65508 45508 0.00
1.24 19.00 302952 368460 21.47
2.24 20.00 332614 721074 33.4%7
3.24 21.00 401636 1122710 34,536
4,24 22.00 462152 13848672 80.7
0.00 0.00 0 0 0.00
0.00 0.00 0 0 0.00
0.00 0.00 0 0 0.00
0.00 0.00 0 0 0.00
0.00 0.00 0 0 0.00
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HYDROLOGIC REPORT

COMBINED HYDROGRAPH...

THROUGH....... crvasena

WINGFIELD LAKE..... R

Hyd. No. 13

Hydrograph type = RESERVOIR ROUTE Peak discharge = 34,73 cfs

Storm fregquency = 100 yr Time interval = 3 min

Inflow hyd. no. = 17 Reservoir no. = 2
HYDROGRAPH DISCHARGE TABLE
TINE INFLOW (1) INFLOW (3) 25/7dt-0 (i) 25/7dt+0 (3) OUTFLOW

hrs cfs cfs cfs cfs cfs

11.00 20.03 21.13 962.03 962.48 0.22
11.08 21.13 22.3 1002.61 1003.20 0.30
11.17 22.39 23.82 1045.35 1046.13 0.39
11.23% 23.82 25.43 1090.08 1091.36 0.74
11.33 25.43 27.25 1137.12 1139.33 1.10
11.42 27.25 29.28 1186.83 1189.8¢0 1.49
11.50 27.2 32.09 17239.57 1243.36 1.90
11.58 32.09 Jé.61 1295.92 1300.94 2.951
11.67 36.61 43.95 1358.22 1364.62 3.20
11.75 43.93 56.37 1430.77 1438.78 4.00
11.83 56.37 76.96 1520.70 1531.10 2.20
11.92 76.96 101.99 1640.39 1634.04 6.83
12.00 101.99 127 .45 1800.64 1819.34 9.33
12.08 127.65 133.49 2004.53 2030.28 12.87
12.17 153.49 179.64 2250.47 2283.567 17.60
12.25 179.64 204.480 2536.73 2583.60 23.42
12.33 204,460 22&6.87 2861.21 £9221.00 29.89
12.42 226.87 244, 3% 3227.149 J292.69 32.78
12.30 244, 5% 254.249 363Z2.67 3698.60 32.97
12.58 254.24 250.78 4065.16 4131.350 33.17
12.47 230,78 240.18 4503.44 4570.18 33.37
12.75% 240.18 228.32 4927 .29 4994.40 33.36
12.83 228.32 213.40 5328.35 5395.79 33.72
12.92 215,490 201.35% 3704.33 3772.07 33.87
13.00 201.359 187.03 6053.3 6121.32 34.01



HYDROGRAPH DISCHARGE TABLE Cont‘'d

TIME INFLOW (1) INFLOW (1) 25/7dt-0 (i) 25/dt+0 (3) OUTFLOW

hrs cfs cfs cfs cfs cfs
13.08 187.03 171.74 6373.65 6441.%92 34.13
13.17 171.94 156.52 6664,17 6732.61 34.25
13.25 156.32 140.8%9 6923.88 6992.58 34.35
3.33 140.89 125.11 7132.41 7221.29 34.44
13.42 125.11 109.22 734%9.37 7418.41 34,32
13.50 109.22 93.60 7514.53 7583.69 34.58
13.358 93.40 78.86 7648.09 7717.34 34.63
13.67 78.86 65.71 7751.22 7820.55 34.66
13.75 65.71 55.47 7826.42 7895.80 34.69
13.83 53.47 50.03 7878.19 7947.60 34.70
13.92 50.03 47.17 79214.26 7983.69 34.72
14.00 47.17 44,72 7942.01 8011.4¢6 34.73
14.08 44.72 42.60 7964.43 8033.70 34.73
14.17 42.60 40.78 7982.27 8051.75 34,74
14.25 40.78 39.20 7996.16 8065.65 34.74
14.33 39.20 37.81 8004.64 B076.14 34.7%
14.42 37.81 36.36 8014.135 8083.63 34.75
14.50 36,96 35.41 8019.02 8088.52 34.73
14.58 35.41 34.37 8021.49% 8090.99 34.75
14.467 34.37 33.43 8021.77 8091.27 34.73
14.75 33.43 32.58 8020.06 8089.57 34.75
14.83 32.38 31.81 8016.58 8086.08 34.73
14.92 31.81 31.11 8011.47 8080.97 34.75
15.00 31.11 30.47 8004.90 8074.40 34.75
15.08 30.47 29.87 7996.99 8066.48 34.74
15.17 29.87 29.32 7987.85 8057.33 34.74
153.25 29.32 28.81 7977 .57 8047.03 34.74
15.33 28.81 28.33 7966.24 8035.70 34.73
15.42 28.33 27.88 7953.92 8023.38 34.73
15.50 27.88 27.44 7940.68 8010.13 34.72
15.58 27.44 27.03 7926.56 7996.00 34.72
15.67 27.03 26.67 7911.60 7981.03 34.71
15.75 26.62 26.23 7895.82 7965.24 34.71
15.83 26.23 25.84 7879.27 7948.67 34.70
15.92 25.84 25.45 7861.93 7931.33 34.70
16.00 25.43 25.06 7843.84 7913.22 34.69
16.08 25.06 24.68 7824.98 7894.335 34.69
16.17 24.68 24.30 7805.36 7874.71 34.68
16.25 24.30 23.92 7784.98 7854.33 34.67
16.33 23.92 23.36 7763.87 7833.20 34.66
16.42 23.%6 23.21 7742.04 7811.3%5 34.66

16.50 £23.21 22.87 7719.51 7788.81 34.483



HYDROGRAPH DISCHARGE TABLE Cont’'d

TIME INFLOW (1) INFLOW (3) 25/dt-0 (1) 25/dt+0 (1) OUTFLOW

hrs cfs cfs cfs cfs cfs
16.98 22.87 22.35 76946.30 7765.38 34.64
16.67 22.55 22.25 7672.45% 7741.72 34.63
16.75% 22.25 21.97 7648.00 7717.25 34.63
16.83 21.97 21.70 7622.98 7692.21 34,62
16.92 21.70 21.45 7597.43 7666.64 34.61
17.00 21.45 21.22 7371.38 7640, 58 34.40
17.08 21.22 21.00 7544,.88 7614.06 34,39
17.17 21.00 20.80 7517.94 7387.10 34.58
17.25 20.80 20.60 74990.60 7559.74 34.57
17.33 20.60 20.42 74462.38 7532.00 34.36
17.42 20.42 20.25 7434.80 7503.90 34.5%
17.50 20.25 20.08 7406.38 7475.46 34.54
17.58 20.08 19.91 7377.64 74446.70 34,33
17.67 19.91 19.76 7348.60 7417 .63 34.52
17.75 19.76 19.60 7319.2% 7388.27 34.3581
17.83 19.60 19.43 7287.62 7338.61 34.320
17.92 19.45 19.30 7239.70 7328.67 34.48
18.00 19.30 19.14 722%9.50 7298.44 34.47
18.08 19.14 18.99 7199.02 7267.94 34.436
18.17 18.99 18.84 7168.25 7237.15 34.45
18.25 18.84 18.48 7137.21 7206.08 34.44
18.33 18.68 18.53 7105.89 7174.73 34.42
18.42 18.53 18.38 7074.28 7143.10 34.41
18.50 18.38 18.22 7042.39 7111.19 34.490
18.58 18.22 i8.07 7010.22 7078.99 34.39
18.67 18.07 17.92 6977.77 7046.52 34.37
18.75 17.92 17.76 6945.04 7013.76 34.36
18.83 17.76 17.61 6912.02 6980.72 34.35
18.92 17.61 17.43 6878.73 6947.40 34.33
19.00 17.45 17.30 6845.15 6913.79 34.32
19.08 17.30 17.14 6811.28 6877.70 34,31
19.17 17.14 16.99 6777.14 6845.73 34.29
19.25 16.99 16.83 6742.71 6811.27 34.28
192.33 16.83 16.68 6708.00 67756.53 34.27
19.42 16.48 16,32 6673.00 6741.20 34.25
192.50 16.52 16.37 68637.77 6706.20 34.24
19.58 16.37 16,21 G602.16 &670.61 34.23
19.467 16.21 16.05 6566.31 6634.73 34.21
19.75 16.05 15.90 6530.18 6298.58 34.20
17.83 153.90 15.74 64%3.77 6362.14 34.18
19.92 15.74 15.59 6457.08 6525.41 34.17

20.00 15.5%9 15.45 6420.10 6488.41 34.15



HYDROGRAPH DISCHARGE TABLE Cont‘d

TINME INFLOW (1) INFLOW (35) 25/7dt-0 (i) 25/dt+0 (1) OUTFLOW

hrs cfs cfs cfs cfs cfs
20.08 15.43 13.27 $382.84 6431.12 34.14
20.17 15.27 15.12 6345.30 6413.54 34.12
20.25 15.12 14.97 6307.48 6375.69 J34.11
20.33 i4.97 14,83 26%9.38 - $337.57 34.09
20.42 14.83 14.69% 6231.07 6299.18 34.08
20.50 14,469 14.55 61%92.41 6260.54 34.046
20.98 14,55 14.43 6133.56 6221.65 34.035
20.67 14.43 14,31 6114.48 6182.54 34.03
20.75 14.31 14.20 6075.19 6143.22 34.02
20.83 14.20 14.11 6033.70 6103.70 34.00
20.92 14.11 14.01 5996.04 6064.01 33.98
21.00 14.01 13.93 5956.22 6024.16 33.97
21.08 13.93 13.85 5916.26 5984.17 33.935
21.17 13.85 13.78 5876.16 9944.04 33.94
21.25 13.78 13.71 5835.95 5903.79 33.92
21.33 13.71 13.64 57935.63 5863.44 33.90
21.42 13.64 13.58 9755.20 5822.98 33.89
21.30 13.58 13.53 5714.469 9782.43 33.87
21.58 13.33 13.47 5674.09 5741.80 33.86
21.67 13.47 13.42 5633.41 5701.09 33.84
21.73% 13.42 13.37 5592.66 5660.31 33.82
21.83 13.37 13.32 5551.84 2619.45 33.81
21.92 13.32 13.28 5510.95 5578.54 33.79
22.00 13.28 13.23 5470.00 5537.35 33.77
22.08 13.23 13.18 5428.99 54946.51 33.76
22.17 13.18 13.13 5387.91 5455.40 33.74
22.25 13.13 13.08 9346.77 9414.22 33.73
22.33 13.08 13.03 3305.57 9372.99 33.71
22.42 13.03 12.99 5264.30 5331.68 33.69
22.30 12.5% 12.94 S222.97 5290.32 33.68
22.358 12.94 12.8%9 5181.58 5248.87 33.646
22.67 12.89 12.84 5140.12 9207.40 33.64
22.75 12.84 12.79 5098.60 5165.85 33.63
22.83 12.79 12.73 3057.02 5124.24 33.61
22.%92 12.73 12.70 5013.37 5082.56 33.59
23.00 12.70 12.65 4973.66 5040.82 33.58
23.08 12.65 12.60 4931.9¢0 4999.01 33.56
23.17 12.60 12.35 4890.06 4957.15 33.54
23.25 12.55 12.51 4848.17 4915.22 33.32
23.33 12.51 12.46 4806.22 4873.23 33.51
23.42 12.46 12.41 4764.20 4831.18 33.49

23.50 12.41 12.36 4722.13 478%.07 33.47



HYDROGRAPH DISCHARGE TABLE Cont‘d

TINE INFLOW (1) INFLOW (3) 25/7dt-0 (i) 25/dt+0 (3) OUTFLOW
hrs cfs cfs cfs ctfs cfs
23.58 12.36 12.32 4680.00 4746.91 33.45
23.67 12.32 12.27 4637.82 4704.69 33.43
23.75 12.27 12.22 4595.58 4662.41 33.41
23.83 12.22 12.18 4533.29 4620.08 33.39
23.92 12.18 12.11 4510.94 4577 .69 33.37
24.00 12.11 11.98 4468.52 4535.23 33.35
24.08 11.98 11.78 4425,.94 4492 .61 33.33
24.17 11.78 11.51 4383.07 4449 .70 33.31
24.25 11.51 11.18 4339.77 4406.36 33.29
24.33 11.18 10.77 4295.91 4362.46 33.27
24.42 10.77 10.30 4251.35 4317.86 33.25
24.30 10.30 9.76 4205.96 4272.42 33.23
24.58 9.76 9.13 4159.59 4226.02 33.21
24.67 ?.15 8.48 4112.13 4178.51 33.19
24.75 8.48 7.85 4063.43 4129.76 33.17
24.83 7.85 7.27 4013.48 407%.76 33.14
24.92 7.27 6.72 3962.36 4028.60 33.12
25.00 6.72 6.24 3710.16 3976.33 33.10
25.08 6.24 3.82 3856.98 3923.12 33.07
25.17 5.82 5.44 3802.94 3869.03 33.03
25.295 5.44 5.10 3748.15 3814.19 33.02
25.33 3.10 4.80 J6%92.70 3798.68 32.99
25.42 4.80 4,34 3636.65 3702.59 32.97
25.50 4,54 4.32 3580.10 3645.99 32.94
25.58 4,32 4.15 3523.14 3588.97 32.%91
25.67 4.15 4.01 3465.83 3531.60 32.89
25.75 4.01 3.92 3408.26 3473.99 32.86
25.83 3.92 3.86 3350.52 3416.19 32.83
25.92 3.86 3.85 3292.69 3358.30 32.81
26.00 3.85 3.83 3234.84 3300.40 32.78
26.08 3.83 3.81 3177.02 3242.32 32.75
26.17 3.81 3.78 3119.38 3184.46 32.64
26.25 3.78 3.75 3062.71 3126.96 32.13
26.33 3.75 3.72 3007.01 3070.24 31.62
26.42 3.72 3.469 2952.24 3014.48 31.12
26.30 3.69 3.66 28%8.40 2959.63 30.63
26.58 J.68 J3.44 2846.57 2903.76 29.60
26.67 3.64 J.61 27946.71 £853.87 ZB. 58
26.75 J.61 3.58 2788.76 2803.75 27.60
26.83 3.58 J.832 2702.63 27553.74 26.66
26.72 3.55 3.952 26358.24 2709.76 23.74
27.00 J3.32 3.50 2615.44 2663.32 24.94



HYDROGRAPH DISCHARGE TABLE Cont'd

TINME
hrs

27.08
27.17
27.2%
27.33
27.42
27.50

Maximum outflow {(cfs)
Maximum storage (cu ft)
Maximum elevation (ft)

INFLOW (1)

cfs

3.30
3.47
3.49
3.41
.38

3

i

(93]

(2]

INF
c

H

LOW (3)
fs

[N Y I 0 Ry Y iy Y O 0
Cd Ll D DI
LRSI B o B Y RN |

34.75
1208478
21.1%

19,76

3.43

25/dt-0 (1)

cfs

2574.18
2334.39
2494.02
2459.01
2923.36

238%9.07

25/dt+0 (j) OUTFLOW

cfs

2622.47
2381.13
2541.30
2302.88
2465.81
2430.08

cfs

24.14
23.38
22.64
21.93
21.22
20.51
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REPORT OF

SUBSURFACE EXPLORATION
AND GEOTECHNICAL ENGINEERING ANALYSIS

DAMS BAY 5 - POD 2 SUBDIVISION

FOR

GOVERNOR’S LAND MANAGEMENT COMPANY

APRIL 9, 1993



ENGINEERING CONSULTING SERVICES, LTD.
Geotechnical ® Construction Materials ® Environmental

April 9, 1993

Mr. Jim Bennett, P.E.

Governor’s Land Management Company
2700 Two Rivers Road

Williamsburg, Virginia 23185

h

ECS Project No. R1280

Reference: Report of Subsurface Exploration and Geotechnical Analysis, Dams Bay
5 - Pod 2 Subdivision
Governor’s Land, James City County, Virginia

Dear Mr. Bennett:

Submitted herewith is our report of Geotechnical Exploration for the above referenced
project. This study was performed in general accordance with our proposal R386-P.

This report contains our recommendations regarding geotechnical related design and
construction issues for the proposed dams. These findings are expected to aid in the design
and construction of earthen embankments and water retention structures for the two
proposed ponds.

We have appreciated the opportunity to be of service to you in the design phases of this
project and trust you will call on us if we can be of further assistance.

Respectfully,
ENGINEERING CONSULTING SERVICES, LTD.

O

David E. Stinnette
Project Engineer

CINI

Roland E. Dubbé, P.E.

Vice President
Norfolk Branch Manager

DES/MAP/R1280RPT.

copies: (3) Governor’s Land Management Company
1) AES Consulting Engineers (Attn. Marc Bennett)

341 Cleveland Place, Suite 105 o Virginia Beach, VA 23462 ¢ (804) 499-9100 ¢ Fax (804) 499-2404
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PROJECT OVERVIEW

Executive Summary

Engineering Consulting Services, Ltd. has compiled a Geotechnical study for the
proposed Ponds A and B at the Governor’s Land Bay 5 - Pod 2 subdivision located in
James City County, Virginia. This investigation was accomplished by performing a total
of three borings at each of the two pond sites to ascertain proposed dam foundation
bearing quality of the in-situ soils and nature of excavated soils for use in dam
construction.

The results of the soil test borings indicate the subsurface soils consist of interbedded
deposits of Clayey and granular soils . As Pond B will be created by excavation of the
lake below existing grades and groundwater is located about 7 to 10 feet below the
existing surface (elevation 29.00 +/-), construction of the impoundment will not require
critical embankment designs. At the site of Pond A, soils of relatively low permeability
are located within a depth of about 5 to 6 feet from the ravine bottom (elevation 5.00
+/-). It is expected that the excavation for the proposed impoundment structure will
include a "key" excavation. It is also expected that this "key" excavation will extend into
the soil layer exhibiting relatively low permeabilities. It is, therefore, our opinion that
seepage losses beneath the dam will be minimal.

Groundwater was encountered at the Pond A site in the bottom of the impoundment
ravine. Therefore, dewatering and diverting of water will be of concern during
construction. Furthermore, the presence of about 3 to 4 feet of heavy organics and
alluvial sediments within the embankment bearing soils will require substantial
undercutting from below the embankment.
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Scope of Work

The conclusions and recommendations contained in this report are based upon a total
of six borings (B-1 through B-6) drilled to depths of 15 to 25 feet below the existing
grades, a site reconnaissance performed by the Geotechnical Engineer, laboratory test
results of boring and bulk samples, and site plans indicating impoundment boundaries
and dam profiles. The proposed field sampling locations were selected by the project
Geotechnical Engineer.

The recommendations contained herein were developed from the data obtained in the
soil test borings which indicate subsurface conditions at these specific locations at the
time of the exploration. Soil conditions may vary between the borings. If during the
course of construction variations appear evident, the Geotechnical Engineer should be
informed so that the conditions can be addressed.

Purposes of Exploration

The purposes of this exploration were to explore the soil and groundwater conditions at
the sites and to develop engineering recommendations to guide design and construction
procedures. We accomplished these purposes by drilling borings to explore the
subsurface soil and groundwater conditions, performing a field reconnaissance, and
performing laboratory tests on selected representative soil samples from the borings to
evaluate pertinent engineering properties, and analyzing the field and laboratory test
results to develop appropriate engineering recommendations.

Project Characteristics

The Governor's Land Development is located along the south side of John Tyler
Highway (Virginia State Route 5) just to the immediate north of the James River in
James City County, Virginia. As part of the Bay 5 - Pod 2 Development, two ponds are
to be constructed. Pond B, the southernmost impoundment, is to be constructed by
excavation of the lake bottom below the water table in that location. No earthen dam
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construction is planned at this location. Pond A, the easternmost impoundment will be
constructed as an above grade, earthen impoundment structure which will block the
water course of a shallow, slow flowing tributary of and surface runoff within the deep
ravine in this area. The Pond A dam will have a crest elevation at 22 feet, about 17 feet
above its ravine bottom. The earthen structure for Pond A will be constructed with a
crest width of 15 feet and side slopes of 3 horizontal to 1 vertical. The Pond B
impoundment will be excavated from existing ground elevation of about 29.00 to an
elevation of about 18.00.

Normal pool elevations for Pond A will be approximately 10 to 12 feet above existing
ground surface in the bottom of the ravine and normal pool elevation for Pond B will
be approximately 4 feet below existing ground. The principal spillway structure for
each pond will consist of an upright ACM pipe discharging to a horizontal ACM pipe
which passes through the dam to discharge into the stilling basin at the dam’s toe. The
pipes will be provided with the appropriate anti-seep collars.

As noted on the plans provided to our office, it is expected that adjacent spillways will
be provided to handle emergency flows of water.
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EXPLORATION PROCEDURES

Subsurface Exploration Procedures

The soil borings were performed with an all terrain vehicle drilling rig which utilized
continuous flight, hollow stem augers to advance the boreholes. Drilling fluid was not
used in this process.

Three soil borings were performed at each pond site. At Pond A one boring was
performed in the impoundment area, one on the dam shoulder at approximately crest
height and one within the ravine bottom. At Pond B one boring was performed at the
area of the principal spillway and two were performed within the impoundment area.

Representative soil samples were obtained by means of the split-barrel sampling
procedure in accordance with ASTM Specification D-1586. In this procedure, a 2-inch
O.D., split-barrel sampler is driven into the soil a distance of 18 inches by a 140-pound
hammer falling 30 inches. The number of blows required to drive the sampler through
a 12-inch interval is termed the Standard Penetration Test (SPT) value and is indicated
for each sample on the boring logs. This value can be used as a qualitative indication of
the in-place relative density of noncohesive soils. In a less reliable way, it also indicates
the consistency of cohesive soils. This indication is qualitative, since many factors can
significantly affect the standard penetration resistance value and prevent a direct
correlation between drill crews, drill rigs, drilling procedures, and hammer-rod-sampler
assemblies.

After recovery, each sample was removed from the sampler and visually classified. A
field log of the soils encountered in the borings was maintained by the drill crew.
Representative portions of each sample were then sealed in glass jars and transported
to our laboratory in Richmond, Virginia for further visual examination and laboratory
testing.
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Laboratory Testing Program

In the ECS testing program, representative soil samples were selected and tested in our
laboratory to check the field classification and to determine pertinent engineering
properties. The laboratory testing program included visual sample classifications,
Atterberg Limits, and moisture content testing. All data obtained from the laboratory
tests are included on the respective boring logs or on separate sheets in the text of this
report.

For the ECS borings, an experienced Geotechnical Engineer classified each soil sample
on the basis of texture and plasticity in accordance with the Unified Soil Classification
System (ASTM D-2488 Description and Identification of Soils/Visual-Manual
Procedures). The group symbols for each soil type are indicated in parentheses
following the soil descriptions on the boring logs. A brief explanation of the Unified
System is included in the Appendix of this report. The Geotechnical Engineer grouped
the various soil types into the major zones noted on the boring logs. The stratification
lines indicating the interfaces between strata on the boring logs and profiles are
approximate; in situ, the transitions may be gradual.

The soil samples will be retained in our laboratory for a period of 60 days, after which
they will be discarded unless other instructions are received as to their disposition.
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EXPLORATION RESULTS

Site Conditions

The Governor’s Land development is situated on the south side of John Tyler Highway
(Virginia State Route 5) and along the north bank of the James River in James City
County, Virginia. The Bay 5 - Pod 2 subdivision development is situated near the
easternmost section of Governor’s Land. Most of the development area is heavily
wooded with vegetation conditions typical of the growth within the impoundment and
dam sites.

The site of Pond B is relatively flat with gentle to moderate slopes originating on the
southernmost end and opening out to the James River. The location of Pond A
contains steep ravine slopes with grades on the order of 15 to 20%. The ravine bottom
is flat and about 20 feet across and is filled with organic and alluvial sediments. This
ravine contained a shallow slow flowing creek and the surficial soils were soft and wet.
Both pond locations are vegetated with underbrush and older growth hardwoods.

Geology

The project site is located in the Coastal Plain Physiographic Province. The Coastal
Plain is typified by bands of sediments deposited during successive periods of advancing
and receding shore lines and which generally dip downward towards the coast. Locally,
the geologic profile has been affected by movements of the James and Chickahominy
Rivers and their tributaries. During the Wisconsinan Stage, sea level fell some 300 feet
below its current levels and these two rivers cut deeply into the local surficial geologic
formations, most notably the Tabb, Windsor, and Yorktown formations. The tributaries
of the Chesapeake Bay were inundated by the melting of the Wisconsinan glaciers and
the James and Chickahominy changed from fluvial to esturine, tidal systems. As a
result, the extensive tidal marshes and flats became prominent in the project area. All
three dam sites are located at elevations just above the tidal system.
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Soil Conditions

The soils encountered to depths of 25 feet within the Pond B impoundment
(Borings B-1, B-2, B-3) generally consisted of interbedded layers of Silty CLAY (CL-
CH) and Silty to Clayey SANDS (SM-SC). The Standard Penetration Test (SPT)
results indicated these layers are generally of loose density and soft to stiff consistency.

The soils encountered to depths of 25 feet within the Pond A impoundment area
(Borings B-4, B-5, B-6) generally consisted of erratic deposits of Clayey SILT (ML),
Silty CLAY (CL) and fine to medium SANDS (SP-SM). The soils explored within the
ravine bottom (B-5) primarily consisted of alluvial sediments containing trace to heavy
organic concentrations to depths of about 5 to 6 feet. These soil deposits were typically
of loose to medium density and very soft to medium stiff consistency.

Additional details concerning the subsurface soils and conditions encountered can be
obtained from the test boring logs and laboratory test data sheets included in the
Appendix of this report.

Groundwater Observations

At the Pond A site a free water surface (stream) was encountered in the bottom of the
ravine at an elevation of about 4.0 feet. The borings performed in the Pond A
impoundment area and dam shoulder indicated that groundwater is generally situated
at elevations of about 9.00 to 14.00 feet. Considering the erratic nature of the
subsurface soil deposits it is likely that groundwater perched above the ravine bottom
elevation by impervious layers will be encountered. At the Pond B site, groundwater
was encountered at depths of about elevation 18.00 to 22.00 feet, generally 7 to 11 feet
below existing surface grade.
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ANALYSIS AND RECOMMENDATIONS

Discussion

Pond A is to be created by construction of an earthen impoundment structure across
the existing ravine. This dam will employ a core and cut-off trench or "key". The core
and "key" will be constructed by the placement and compaction of a relatively
impervious cohesive soil. We recommend the "key" of the Pond A dam be extended to
a depth of at least 5 feet below the bottom of the existing ravine. In accomplishing this
excavation it is expected that the existing loose organic sediments and more porous
granular soils will be removed. Permeable Sands, if encountered, may remain in place
below the bottom of key elevation. We do not anticipate that seepage losses through
the existing natural soils will be excessive.

Pond B is to be constructed by excavating the impoundment area below the noted
groundwater elevations. Original in-situ material will remain in place along the
southern face of the pond to maintain proposed water elevations.

Dam Embankment and Core

It is recommended that the proposed structure for Pond A be constructed as an earthen
embankment. As proposed, side slopes of 1 vertical to 3 horizontal can be employed
with adequate protection against slope failure or excessive erosion. These slopes are
considered stable for earthen dams on a stable foundation based on the U.S. Bureau of
Reclamation criteria provided in Design of Small Dams. The proposed crest width of
15 feet is considered adequate.

Embankment cover fill or backfill beyond the core and key sections can consist of on
site borrow which is free of organics. This material should be a soil classified as fine
SAND (SM or SC) with a minimum 10% finer than the No. 200 Sieve. We anticipate
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that this material will be readily available from the excavation for the Pond B
impoundment.

In order to reduce seepage losses through and below the Pond A dam, we recommend a
Clay core with a cut-off trench or key be employed in the design. Standard
dimensioning criteria can be employed in the design of the core. We do recommend
however that the key have a minimum width of 6 feet and that its base be located at
least 5 feet below the bottom of the existing ravine. The key should be aligned along
the longitudinal axis of the embankment and should extend up the sides of the ravine to
an elevation approximately 1/3 the height of the embankment. The required depth of
the key in the ravine slopes may be extended in the field based on recommendations by
the Geotechnical Engineer if highly permeable soil strata are encountered.

We do not expect that seepage losses through the natural soils left below the 5 foot key
penetration will be excessive. In order to estimate seepage losses, embankment cover
material permeability can be estimated as 102 cm/sec. Core and key permeability can
be taken as 10™ cm/sec. Referencing the boring logs included in the Appendix, soils
classified as CL and CH can be assumed to have a permeability of 107 cm/sec. All
other granular soils indicated by the boring logs can be assumed to possess a
permeability of 1072 cm/sec to 1073 cm/sec.

Soil fill to be used in embankment construction for the two sites can consist of borrow
material taken from the impoundments. Based on the test borings performed within
the proposed impoundments, these soils will consist of Clayey and Silty, to relatively
clean, fine SANDS (SM, SP). Soil used in core and key construction should consist of a
non-expansive Clay material having a permeability of 107 cm/sec or less and a
maximum Liquid Limit of 60 and Plasticity Index of 30. Material suitable for use in
embankment and core construction was encountered at varying depths in the borings
and does appear to be present on site in sufficient quantity at convenient depths. Due
to the erratic and interbedded nature of the subsurface granular and cohesive soil
deposits within the impoundments, care will be required during excavation to minimize
contamination of the suitable embankment fill from cohesive soil blending.
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Groundwater and Seepage Control

In order to control seepage in the downhill toe of the Pond A dam, it is recommended
that a drainage blanket be employed at embankment subgrade elevations: that is, an
elevation consistent with the ground surface elevation just beyond the embankment toe.
This blanket should extend into the dam from the toe a distance equal to about 20% of
the embankment width at its base. The drainage blanket should extend up the
shoulders of the ravine a vertical distance of at least 3 feet. Seepage into this drainage
blanket should be collected in a toe drain aligned parallel to the downstream toe of the
embankment with discharge through a perpendicular drain into the spillway stilling
basin. The drainage blanket should consist of a 12 inch thick layer of coarse graded
aggregate such as VDOT size No.57 stone wrapped in a medium duty, non-woven
Geotextile filter fabric. The toe drain pipe should consist of a 6 inch slotted
polyethylene tubing which satisfies the requirements of ASTM F-405.

In order to minimize piping and erosion due to seepage along the spillway conduit, it is
recommended that seepage collars be spaced at intervals along that pipe upstream of
the drainage blanket. The pipe should be designed to rest directly on the drainage
blanket in that portion of the embankment where the drainage blanket is employed.

Dewatering during construction will be difficult, particularly if work is performed in
other than the drier summer months. Surface grade stream flows are relatively low and
temporary retention of surficial flows might be attained by temporary berms and dams
upstream of the work area. It is anticipated that staged excavation supported by
dewatering pumps of substantial capacity will be required to accomplish the key
excavation.

Principal Spillway Pipe and Headwall Foundations

It is anticipated that foundations for the pond structures will bear directly in the
compacted fill of the embankment and base or in original soils. In this regard, a
bearing capacity for these structures foundations of 1500 Ibs/sq ft should be suitable.
The presence of water in these soils during construction, however, could result in their
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disturbance and deterioration. We would recommend, therefore, that the foundations
be provided with at least a 12 inch layer of crusher run placed and compacted under dry
conditions to establish a working base. As an alternate, a lean concrete could be used
below the foundations and spillway conduit to serve as a working mat. In order to
minimize instability of foundation structures under wet, possibly hydrostatic conditions,
foundations should be provided with a minimum width of 3 feet.

In order to minimize erosion due to seepage around the horizontal spillway conduit, the
conduit should be placed directly over the drainage blanket in the downstream portion
of the dam.

Settlements of structures bearing within the embankment fills and original ground will
vary. We estimate that total settlements of structures located adjacent to the Pond B
embankment will be minor considering that substantial existing material will be cut.
Due to the presence of soft Clays and organic Silts in the subsurface profile of the Pond
A dam, total settlement of the embankment could approach one foot. These
settlements will occur primarily over the ravine bottom where the compressible layers
of Silt and Clay exist. Settlements would diminish both upstream and downstream and
toward the shoulders of the dam. If this potential settlement is considered excessive for
structures which will be supported by the embankment fills, these structures should be
located towards the shoulders of the dam where the presence of preconsolidated
granular soils will result in substantially smaller total settlement.

Foundation Preparation

The presence of soft organic sediments and loose alluvium in the bottom of the ravine
at the Pond A embankment site requires that careful subgrade preparation procedures
be followed. The results of boring B-5 indicated that the ravine bottom generally
contains about 5 to 6 feet of organic sediments which should be completely removed
from below the embankment fills. As the embankment locations consist of relatively
narrow ravines, the width of these undercuts will be relatively small. However, the
undercuts will likely extend the full cross sectional length of the embankments along the
axis of the existing streams. Backfilling of undercut foundation material can be
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performed using embankment fill. Along the ravine shoulders, suitable soils are
generally expected to be encountered at nominal stripping depths.

Erosion Control and Maintenance

Dam embankments should be protected from erosion due to wave action and surface
runoff. While design of such protection is beyond the scope of this study, we would
recommend that upstream erosion control consist of concrete members or rip rap
placed over filter fabric. This protection should extend to an elevation just above the
100 year flood elevation. On the downstream side, slope protection could probably best
be attained by seeding with heavy grass. Trees should not be planted on dam
embankments.

Routine maintenance should be provided for the dams. This should include annual
inspections for removal of bushes and trees, filling of animal burrows, inspection for
surface erosion or vertical cracks in the embankment, etc. The toe drain and stilling
basin should be inspected for erosion and loss of rip rap, seepage beyond the toe drain,
or increased flow or movement of fines through the drains.

Construction Control

The excavations for the key trench and structures should be observed by the Soils
Engineer prior to placement of core fill or structure concrete. Where unstable material
or conditions are encountered, they should be treated at his direction. We would
recommend that a representative of the Soils Engineer be on site full time during the
earthwork phases such that the necessary tests and inspections can be performed in an
expeditious manner.

All fill should be placed and compacted to a dry density of at least 95% of that soil’s
Standard Proctor maximum dry density (ASTM D698). The compaction should be
accomplished by placing the fill in 6 to 10 inch loose lifts and mechanically compacting
each lift to the required density prior to placement of subsequent lifts. At least a 5 ton
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sheepsfoot roller should be employed to attain compaction of the cohesive soils used in
core and key construction. Hand operated equipment should be employed around and
immediately above pipes and foundations. Soils should be compacted at moisture
contents within 3% above and 1% below optimum moisture content for the material
used. We recommend field density tests be performed at a rate of at least one test per
5000 square feet per lift during construction.

The surface of each compacted lift should be scarified by backdragging to a depth of 2
inches prior to placement of the next lift, this to prevent development of horizontal
seepage planes. Embankment fill should be placed in horizontal lifts on slopes no
steeper than 1 vertical to 4 horizontal. Where greater slopes exist, they should be
benched to receive fill. Bench heights should be limited to 4 feet. The natural
shoulders of the ravines should be cleared of all vegetation, root matter, or other
organic, unstable material prior to fill placement. Backfill along the principal spillway
conduit should be placed equally on both sides of the pipe during filling.

Conclusion

Engineering Consulting Services, Ltd. would be pleased to provide our review of
geotechnical design criteria and assist in the review of contractor construction
submittals upon request.

Quality assurance during dam construction is considered essential and is best
accomplished with full time inspectors. We would recommend that an experienced
Geotechnical Engineering Firm be contracted by the owner to provide these services
during the critical earthwork phases.
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wL BCR ACR | BORING COMPLETED 03—-1 0—93 CAVE IN DEPTH €
wL RIG FOREMAN AYERS DRILLING METHOD HOLLOW STEM AUGER




3

REFERENCE NOTES FOR BORING LOGS

I. Drilling and Sampling Symbols:

SS - Split Spoen Sampier RB - Rock Bit Drilling

ST - Shelby Tube Sampier BS - Bulk Sample of Curtings
RC - Rock Core: NX,BX,aAX PA - Power Auger (no sampie)
PM - Pressuremeter HSA - Hollow Stem Auger

CC - Ddutch Cone Penetromerer WS - Wasn Sampilie

Standard Penetration (Blows/Ft) refers to +he olows per foot of a 140 1b
hammer falling 30 inches on a 2 in. Q.D. split spoon sampler, as specified
in ASTM D-1586. The blow count is commonly referred to as the N value.

iI. Correlation of Penetration Resistances to Soil Proverties:
=e——ss—==S==s==-=S_~thcotiation Resistances to S0il Proverties:

ZSelative density-Sands, Siles SSns:istency of Csohesive Soils
Unconfined Compressive
SPT-N Relative Densit+ Strength, Op, tsf consistency
0 - 3 Very Loose under 02.25 Very Soft
4 - 9 Loose 0.25-9.49 Soft
10 - 29 Medium Dense ‘ 0.50-0.99 Firm
30 - 3 Dense 1.00-1.99 Stifs
50 - 380 Very Dense 2.00~3.99 Very stifsf
over 80 Extremely Dense 4.00-8.00 Hard
over 8.320 Very Harg

IITI. Unified So0il Classification S ols:

37 = Poorly Graded Gravel ML - Zow Plasticity Silts
SW - Well Graded Gravel MM - High Plasticity Silts
M - Silty Gravel CL - Low Plasticity Clays
GC - Clayey Gravels CH - High Plasticity Clays
SP - Poorly Graded Sands OL - Low Plasticity Organics
SW - Well Graded Sands OH - High Plasticity Organics
SM - Silty sSands CL-ML - Dual Classificat:on
SC - Clayey Sands (Typical)

IV. Water lLevel Measurement Symbols:

WAL - Water Level BCR - Before Casing Removal

#S - While Sampling ACR - After Casing Remcval

WD - wWhile Dr:illing WCI - Wet Cave In
OCI - Dry Cave zIn

The wvater levels are those water levels actually neasured in the borehnole
it tne times indicated by the sympoli. The measurements are relatively
reliaple when augering, withourt adding :luids, in a granular soil. In
clays and plastic silts the accurate determinaticn of water levels may
Tequire several days for the water level <o stabilize. In such cases
additional methods of measurement are generally applied.



Table Vi-1—Unified Soil Classification

{including Identification and Description)

Adopied by Corps of Engineers and Rurcau
of Reclamation, lanuary 1952

. . Field Identification Procedures . o
Major Divisions s?::»“:h Typcal Names {Excluding part lorqger than r&nml..! inches’ Inlnr&a:m'l::qu::i for leonlor'y'“s:::nﬁulmn
and baung {vu:lvool on ssmated weights)
! 2 L] 4 $ [ ?
- -
5 3 - ’ Well.graded Is, avel d ' Wide range in n sizes and subsuiantial Des
¢ 3 5 L s 5 Gw l'uv:sn I-lllr'-:v‘::n‘bn'r: Vet sand me . eul al e o pacticle sizes. . . . g - Cu = [ Greater than 4 See nate,
g.! ] 54’5 For undisturbed |oc.l‘|' add I;I'O'-!llm ¢ l H below}
P L § g-:" on siy n, degree of compact. H S (D?
§ 2 - ] Pootly-graded Is, {vand . Predominantly one size or 2 range of sizes ness. tur w2 8 Ce = Ba X D Between one and 3
3 2 = §“" ;s’ 5' g Gr ﬂv:-..’l‘:nﬁr :v":: ‘ﬁn::.l" Al mix with some ntermediate mses mivsing. and deainage characteristics. Eg : a‘d ! 10 X Do
3 A @
i ;gi,i”_ - LY ] bz Not all enad for GW
vic e 2 . . . Nunplastic fines or Anes with low plasticaty s s
H 3 2 g' is H % | GM Sity gravels, gravelsand silt mixtures tior idenvihcation procedures see ML bebm ) ) s i wa 8 3 Atterberg Jimits below “A" line | Above A" line with
S :175'5 ui{éi b ‘ o tels o ElL | or Plless than ¢ Pl between 4 and 7
ii ] ; & E_ '§‘: g'c o \ \ P A — Clor idemsificatron turew see Give Ilnvnl :Ilﬂl": 'mdn:u dawvu-;» é 5 HIEN M are borderfine cases
- -4 iIHS < 3] ac pyey gravels. gravelsandclav mis 11 hnes hor sdentincation proced N Mmate percentages ol sand and gravel. v 3 Atterberg limits above “A" line requiring use of dual
. £ N < ture: CL helow) m wze: angularity, surface condi- | & 22X §3 rberg
l}l§ 2 €2 d s " ;:‘;’ ,""5"“‘ , of the ""’; i E:i ool with Pl grester than 7 symbols.
- F 3 Rrains; local or geologic name and | & |2
- x A 1 ] , Well graded samils, ] de, bitt) Wide range in_gram sizes and subsiantial other pertinent descripteve informa- | = | &
E} ; '5 ! 5 § g; gsg SW ;. 'l“:ih;"‘*lm 4. Rravelly sands, little amuunts of all mlrrmrd-:u 'mnitlt szes, twn; l':d symbol in parentheses. L] E;; Cu = g-:: Greater than ¢ :'SJ“ ";“e'
- ? ne 3 - OW
s > L = -
[ M -4 t £ g_jc ': ] (Dua?
z 3 ‘s $ z 3 _E,S SP Pmrlr readed sands. gravelly sands, Predominantly wne size or a range of sires i ti. Ce = D D Between one and §
sl2= E 3 ] b Inttle wr ne fines with some intermediale sizes masaing Faample: H ; ! '] 0 X Du
! 5 }2 £ 2 Silty sand, gravelly: ahout 20% tard, § wo New ing all eradare : or SW
i vlfesz £ & Nonplaste § - sngular gravel particles | 3mm (' tin) § 8! ce® e s Al
S k] 2=y |5 2 &M Sl 4 i onplastic fnes or fines with Tow plasticny. . . 1 an T "
; E €:e< |Fa0 ;E o iy sands, sand st mintures. tfor 1denhification procedures see ;II. helow ) "‘“"'“""':;“: 'i“”"dd amd :1“"' : £ E 442 o [ Atterberg limits below “A" fine L'h"'"h:d plotting ‘l:
vwo B~ 44 '] sand grains coarse (o fine:| 2 - or Pl less than ¢ atc zone  wit
- e Y «EL3E . . S; Pl between 4 and 7
H F= 2 I gg; ‘s¢ . Plastic fines {loe identthcation proceduses see shout 15% monplastic fines with low E ! g J:'.'" sre borderline eases
£ -+ 4 < § Clayey sands, sand clay mixtures. CU helows dry strength: well compacted and | 8 | € Atterberg limits ahove “A* line requiring use of dual
3 maist in place: slluvial sand: (sM1. | § [& with Pl greater than 7 reauirin
z Wentificaimn Mocedwes -
g 2 08 Fesctuon Smatler (hsn 0.418 mm ™. 40) Sieve Sive® K
: o Dry Strength hlatancy Toughnews :
P 2 1Crushing tReaction (Conustency £
i i e Eg charactersstics) | 1o shaking) near 1|} >
2 2 Ze silts and very fine sands. rock Give typical name, indicate degree and g o 3 X I I I ¥
5 g 'E -;a ML Sour "!:‘y‘ ::'hd:'{:" :r:“:"n;ls ©f | None ta sight | Quick 10 slow None ,.,,“':" of ph'niﬂly. amount :'ml (‘onpa:m[ S.:i;s st E:lnl l.i:u:id Limit} =
size ol coarse grawns, color Y
ii X £ 33 . Inorganic clavs of low to mediem pas. in wet condition, odor if sny, local vr| £ x 30 with Incressing Plasticity Index y -
L # oL ticity, gravelly clays, sandy clars. |Medium o high 't""' to very Medium geologxe name. and other pertnent] § | w }
ig Z silty clays, lean clays. siow descriptive information; and syml a g 1
. in heses. 0 -
£ . L - 2
Organic slts and urganie silty clays of Slight w H CH- ot
] H Ighi .
g ‘ 5 - oL fow plasticiny. medium Slow Slight - t 'F\)L
- = » 2 - F di bed 3 iy H - 30
< 3 ie 1 siliy o d Shigh Shah o reby ":‘ whcats g1y -
(" » . 0 . 2 it o te ion wa  structure, sirabification =
T ¥ =3 MK :'u'n‘u fine sandy or silty soils, elastic bl Shaw 10 none m: . conustency in undisturbed and - : -
i £ ! 'g . molded ;",'"* morsture and drai 5 < — 0."
M - 3§ CH Tnorganic clays of high plasticity, fa1 | High 10 very K . sge conditions. b t b= MH
1 Z -t lays. : Nigh one Hish " CL
. R ) ? >
I on | Ortaie st of o o mak o g | Bove s | Sgtete [ eumpi (=i
Qw_lﬂ, brown, -limﬁlr vluli:. O 10 20 30 40 S0 60 J0O 0 90 |00 '
. . " oo . smal rcentage of fine sand,
Highly Organic Soils [ Pest and oiher highly organic soils. Readily identified by color, wdor, spongy feel m....",..’: ",“:ﬂ root holes, hrm LIQUID LIMIT PLASTICITY CHART
and frequently by Abrous tenture. and dry in place, Joess, (ML), For Lab y classib of & ined soily
{1) Boundary classife : Soils g charatieristics ol two groups are designated by cumlnnations of group ymbals.

For example GW.GC. well aeaded

Rravel sand misture with clay nder. (2) All sieve mzes on this chart are U. S standard



\

SUMMARY OF LABORATORY TEST DATA
DAMS BAY 5 - POD 2 SUBDIVISION
JAMES CITY COUNTY, VIRGINIA
ECS8 PROJECT NO. R1280

Page 1 of 1

Boring Sample Depth Moisture 8ilt or Clay  Plasticity
No. No. (Ft) Content (%) Franction (%) LL/PI Classification

B-1 3 4-6 25.7 Not Tested 32.2/18.6 CL

R1280TD1
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ra is POnd Dam

s our estlmatlon that the existing dam at Trav1s Pond is approxlmately 200 feet long :
he ﬁont (pond) side of the dam was vegetated with manicured grass. The topography of
e crest of the dam is relatively flat. The back (downstream) side of the dam was
egetated with manicured grass. H : =

,hlttak*er’s‘ ,Lake :Dam“:“
r estunatlon that the ex1st1ng dam at Whlttaker7Lake 1s approx1mately 400

damﬂls relatlvely Alat. The back31de of t
brus kand small trees.,

he dam was vegetated w1th grass Th *topogtaphy of the crest of the
ely flat T he back51de of the dam is heavxly wooded w1th underbrush



“Governor’s Land Dams - Embankment Evaluation
_ECS Project No. 6221
" Page No. 5

R"ESULTS‘ OF THE BORINGS ANI) LABQRATORY TESTING: ‘

[he fOIIOW1ng dlscussmns prov1de a general overv1ew of the composmon of each dam~
n the underlymg subsurface condmons ' :

should be noted that mud-rotary dnllmg procedures mvolve the use of a “bentomte -




Governor’s Land Dams - Embankment Evaluatlon
... ECS Project No. 6221 :
~ PageNo. 8

o ‘:approx1mate depths of 28 feet and 33 feet and appears 10 represent the orlgmal ground
»:’surface ' , ~ ~

The natural sorls underlymg the ﬁll materlal generally consist of erratrc deposns of ! Sifet
‘medium dense Poorly Graded SAND (SP), soft to- medlum stlff Sandy Elastlc SILT
MH) and medlum strff Sandy Lean CLAY (CL). s, o

;nlﬁcant morsture was not observedw1th1

:Ben'nett?’s Poiiil*D‘zimh 8

test g mdlcates that the ex1st1ng dam L
of ﬁll ‘material to depths of about; =
which compnse the top shell

eﬁiresults of our sorl test bonngs and laboratory 1
t the areas and depths sampled is generally;comp

ncy. The transitions fros k

in 'Qrihg~B-2,;, T k
sence of a layer of oranglsh brown

Fdnnder’s":llill Dam ’r s

results of our sorl test bonngs and laboratory testmg 1ndlcates that the ex1st1ng dam ,
> areas. and depths sampled is generally comprlsed of fill material to depths of,about ~
.0 feet below top- of dam surface. The fill layers, Wthh comprise the top s 1
ore ‘are cla551ﬁed as Fat CLAY (CH) and clayey SAND (SC) The clay OllS' :
m° stiff to very stiff in consistency, and the sand soils are loose to medium
ansitions from the fill material into the natural ongrnal soils were relatlve y
hlS regard 1t appears that proper steps were taken to remove heavy topsoﬂ :




-G overnor’s Land Dams - Embankment Evaluation
ECS Project No. 6221
age No. 10

GINEERING EVALUATION AND CONCLUSIONS

E. Stlnnette P E
ermg Serv1ces Manager

JimBgnnett'(Dominion‘Land Mana

PORTS/6221



Bennett’s Pond Dam




TOP OF DAM

G— Approximate Boring Location

' PREPARED FOR:

EC

LrD

ENGINEERING
CONSULTING
SERVICES,LTD

DOMINON LAND MANAGEMENT

Scale: 1"=60"

BORING LOCATION DIAGRAM
GOVERNOR'S LAND

BENNETT'S POND
JAMES CITY COUNTY, VIRGINIA

ECS, LTD. PROJECT NO. - 67



JOB # BORING # SHEET

N LAND MANAGEMENT CO. | 6221 B—1 1 oF
3 ARCHITECT~ENGINEER

VERNOR’S LAND DAMS (EMBANKMENT EVAL)| AES, INC.

N —O~ CALIBRATED PENB‘]’I;OMETER
v, TONS/FT.
SENNETT’S POND, JAMES CITY COUNTY, VIRGINIA R
=z DESCRIPTION OF MATERIAL PLASTIC WATER LIQUID
= LIMIT % CONTENT % LIMIT %
= —~ X A
REIE a2k
s|&lB|= 2 = 10 20 30 40 50+
2| €| 5| x| ENGLISH UNITS 3 9 ; ; : } :
218914918 g8 = STANDARD PENETRATION
5| &% |8 | Surrace ELEVATION 22.00 < E ® BLOWS/FT.
wi| vi|lwu| e 10 20 30 40 50+
1 |ss|ealea |\ Topsoil=2", (FILL) JHE
Fine Sandy SILT With Organics, i'-— 20
o |ssl2al2a \Ton, Dry, Stiff, (ML—FILL NE
Fat CLAY, Trace Fine Sand, §—:
Orangish Brown and Gray, Moist, NI~
3155124124 shiff, (CH-FILL) \gm
N
4 {SS|24|24 §;.— 15
N:[~
N
5 |Ss|24 |24 N F
NE
6 |ss|24 |24 N
- s:_'— 10
— 7 |ss|e4|24 §,‘_
_ N 1=
s [ss]iz|ie N
15— N
- END OF BORING @ 15.0° —
7] 3
20— -
] — o
25 —
- = s
30— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
¥w. DRY WS OR @D | BORING STARTED 10—25-00 | ropsow pePTH 2"
Ywi(aB) ¥wi(ac) BORING COMPLETED 10—~25-00 . |CAvE IN DEPTH @
¥ RIG F)ISHBURNE FOREMAN SONNY DRILLING METHOD HOLLOW STEM AUGER




[Tctmnt JOB # BORING # SHEET
MINION LAND MANAGEMENT CO. | 6221 B—2 1 oF 1
CT NAME ARCHITECT-ENGINEER

VERNOR'S LAND DAMS (EMBANKMENT EVAL.)| AES, INC.

£ LOCATION —O~  CALIBRATED Psnm};oué'rm'
\ , TONS/FT.
- BENNETT'S POND, JAMES CITY COUNTY, VIRGINIA 1 2 a( 4 s+
k = DESCRIPTION OF MATERIAL PLASTIC WATER LIQUID
[=1 LIMIT % CONTENT X LIMIT %
S o - X L & a
E wlZ|E g &
= lslelB|= g z 10 20 30 40 50+
£ |2 |8 | 2| ENcLISH uNITS S : : ; : :
k= 3 3 ?‘ g v E = STANDARD PENETRATION
5| 5| & |§ | SURFACE ELEVATION 22.00 <8 BLOWS/FT.
wnijiun|u|s 10 20 30 40 50+
0 — - ° =% s
1 |ss|ealoa|\ Topsoil=2", (FILL) /NE
] Fine Sandy Lean CLAY, Tan, NA 20
— Moist, Medium Stiff, (CL—FILL) /§,~—
— 2 |ss|24]24 N T
3 Fat CLAY With Trace Organics § |
- and fine Sand, Orangish Brown NI
5] 3 (SS|24124] 4nd Gray, Moist, Stiff to Medium NI
. Stiff, (CH—FILL) N
4 |ss|e4]es N 15
] N[~
. Nt
- 5 |SS|24 |24 § ~
10— § —
— 6 |SS|24 |24 §:?:
. s - 10
—1 7 |SS|24 |24 Nl

Si”y Fine to Medium SAND,
Orongish Brown, Wet LOOSG,
4 4 ’ ’

BES

— Clayey Fine to Medium SAND,
TJ10|SS|24(24) Medium Gray, Wet, Very Loose,

20— (sc)
. 11 |SS |24 |24

IR

— Fat CLAY, Trace Fine Sand,
T]12|SS|24|24| Bjuish Gray, Saturated, Very Soft

to Soft, (CH)

RERER

25— 13 [ss |24 |24

v

Organic Elastic SILT, Trace
141881241241 Fine Sand, Dark Gray and Black,
Wet, Soft, (OH)

TTTTTT]

W R R WKREN

15 |ss|24 |24

30

END OF BORING @ 30.0’

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
’ "
¥v. 16.0 ¥s OR @D | BORING STARTED 10—25—-00 | ropsow pEPTH 2

Y wi(aB) ¥wi(ac) BORING COMPLETED 10—-25-00 |CAvVE IN DEPTH @

A4 ‘ RIG FISHBURNE FOREMAN SONNY DRILLING METHOD HOLLOW STEM AUGER




Y CLIENT ; JOB # BORING # SHEET
l DOMINION LAND MANAGEMENT CO. | 6221 B=3 | 1 o 1
| ProJECT NAME ARCHITECT-ENGINEER
"GOVERNQR'S LAND DAMS (EMBANKMENT EVAL.) AES, INC. :
. - AE'LOCATION -O- cmanm;x()mr;i}rgrgoua'rm
BENNETT’S POND, JAMES CITY COUNTY, VIRGINIA 1 2 3 4 5+
~ i = DESCRIPTION OF MATERIAL PLASTIC WATER LIQUID
. = LIMIT % CONTENT % LIMIT %
8 ~ X L3 A
AHE 2
slelBl= 5 =z 10 20 30 40 50+
. 2| £|8| x| eNcLsH uNiTs = 2 T
- 41491488 @ > STANDARD PENETRATION
5l 518 SURFACE ELEVATION 22.00 <5 BLOWS/FT.
v |l vn| v | 10 20 30 40 50+
i lss|2a 24\Topson—z , (FILL) NE
Fine Sandy Lean CLAY With N1 20
Organics, Grayish Brown, Moist, §_‘—
2 |ss|24|24|\ Medium Stiff, (CL—FILL) N F
\ —
Fat CLAY, Trace Fine Sand and N
3 [SS|24]124| Tiny Roots, Orangish Brown and §:
Gray, Moist, Soft to Stiff, N E
4 |ssjealea| (CH-FILL) N 15
S-".::
S |SS|24 |24 *\~-:
N |-
N
6 |Ss|24 |24 N
— $ i 10
— 7 |ss|24i24 N
_ \\:
ds[ss|1e|e Nt
15— -
- END OF BORING @ 15.0° —
| — 5
20— -
: = o
25 —
: s
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
gw. DRY ¥s OR @D | BORING STARTED 10—25-00 | ropsoi pEPTH 2" 4
Ywi(an) © YWL(AC). | BORING COMPLETED 10—25—00 |CAVE IN DEPTH ®
I RIG FISHBURNE FOREMAN SONNY DRILLING METHOD HOLLOW STEM AUGER
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%% s 5248 Olde Towne Road e Suite 1 e Wiliamsburg, Virginia 23188

CONSULTING ENGINEERS (757) 253-0040 o Fax (757) 220-8994 e E-mail aes@widomaker.com

March 11, 1997

Mr. Darryl E. Cook, P.E.

Environmental Director

James City County Environmental Division
P.O. Box 8784

Williamsburg, Virginia 23187-8784

RE: Governor's Land at Two Rivers
Hearthstone, Kitchum’s Pond, Planter’s Round
Letter of Credit Reduction
AES Job No. 7173-5-2

Dear Mr. Cook:

Attached are two copies of as-built draWihgs for stormwater management structures in the
Hearthstone, Kitchum’s Pond, Planter’s Round subdivisions of Governor’s Land. The
outstanding Letter of Credit, $930114, is currently in the amount of $76,000.

Please note-that the water level of Bennett’s Pond isglc_vated due to a blockage at the
Wingfield Lake riser structure.  The maintenance staff at G3¥Ror’s Land are trying to correct

the situation.

With this information, please consider either substantial reduction, or relaese, of the Letter
of Credit for this project.

Should you have any questions regarding these documents, please do not hesitate to call.
Sincerely,
AES Consulting Engineers
=
V. Marc Bennett, P.E.

Attachments

HA7173\05-22WORDPROC\DOCUMENTS\GL52L01. VMB



AES CONSULTING ENGINEERS
Engineering, Surveying and Planning &ETTE@ @F ?N@MDTW&&

5248 Olde Towne Road, Suite 1
WILLIAMSBURG, VIRGINIA 23188

(757) 253-0040 DATE JOB NO.
FAX (757) 2208994 Eotuma 14 2wz | 7%
7

ATTENTION

TO J Am£s C('t’ Y9 Cbu,\ﬂ “4 E,d MilonirAdérle "Dfua‘)u}) Me. [k/tl ke L‘u’mx—é G

RE:

émézzwoﬂ‘e é-//huo

WE ARE SENDING YOU [yAttached {0 Under separate cover via

0 Shop drawings £ Prints © 0O Plans [0 Samples
O Copy of letter [J Change order O
COPIES DATE NO. DESCRIPTION

l Zéfrﬂw DQA"V‘ P2 Céﬂ’tl;&&k’hw (=74 %&'QN&TT ‘¢ PC,N,O(\/KOZ/)
i Cwcert Faoea Cto-Tecumenre Beronn oo Beomerts b

7 S, OF F/éc,c:/zo D{ A tnis,  For B&;&Jé’l’/‘ S ?OND
(sRo20; 5-14-93)
l Zﬁ&@féi‘? ‘Df’ﬂ W asey C LU Gt Fol TCekom!S Torw
?/ . %F//c S oF [2426/04/0 P%)x 1S Fol Z«."f Citort’ s Poro

THESE ARE TRANSMITTED as checked below:

[ For approval 1 Approved as submitted 0 Resubmit copies for approval
_IX’f:or your use [0 Approved as noted 0 Submit copies for distribution
O As requested O Returned for corrections (0 Return ________corrected prints

[J For review and comment O

(J FOR BIDS DUE [J PRINTS RETURNED AFTER LOAN TO US

REMARKS
Muéé/
“Tabse ‘;Sw'HI/BMP FACIiL. T (€S AL2& GETTindg MENKLT
“TEN MEALS ©OLD. To  PlovipE  DermgE DF  TTHE  INFOLIAT oS
@ P THE CECTFICATiqr jord> Do TUE BECOBD D =
'\pi@ %% EATCHE (D OJE FicéES y ArD  AUGMAENTE D  —HAT
lAﬁéc?ﬂMA'[co,\) Wl (T MMad b1t S OgvEU 106G M EAS IEE MENRTS .

COPY TO SIGNED: //’ /ZZ« /s /:’—
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DEVELOPMENT MANAGEMENT |
= A\giv? 101-E MounTts Bay Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6671  Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us

County ENGINEER

Cope COMPLANCE : ENviRONMENTALDIVISION + PLANNING - (757) 253-6678
(757) 253-6626 - (757) 253-6670 : (757) 253-6685 INTEGRATED PEST MANAGEMENT

codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us  (757) 253-2620

January 24, 2003

‘Mr. James H. Bennett
Governors Land Associates
9701 Mill Pond Run
Toano, Va. 23168 -

Re: Governor’s Land - Bennetts Pond
‘ County Plan No. S-14-93
Stormwater Management Facility
County BMP ID Code: JR 021

" Dear Mr. Bennett:

The Environmental Division has reviewed a record drawing and post-construction geotechnical
report (ECS # 6221 dated December 31* 2000) as submitted to our office for the above referenced BMP.
The record drawing provides as-built information for a large wet pond BMP facility situated in the
eastern portion of Governor’s Land. ' o

Based on our review of the project and a concurrent field inspection as performed on January 10®
2003, the following items must be addressed prior to release of the developer’s surety instrument for the
stormwater management/BMP facility at the site and to proceed with closing out the project:

Record Drawing:

1. Some concern is warranted about the lack of information presented on the record drawing A
relative to the primary discharge device for the BMP. It is understood that this BMP is T
connected in some fashion to Wingfield Lake. The information packet as submitted with the :
record drawing indicates a “submerged dewatering pipe” and “no principal spillway” for the S i
facility; however, the record drawing plan and detail shows no such information for approximate R
arrangement, location, size or elevation. The hydraulic model for the BMP shows a discharge il
device equivalent to a 15-inch pipe set, invert Elevation 17.76 and 375 ft. in length. As surveyed
normal pool for the facility (El. 18.25) is approximately 0.5 feet higher than design elevation (EL
17.76), there must be some kind of determination made that the dewatering pipe as such is
functional and not clogged or damaged. Please investigate as appropriate or indicate that
additional information is not available.

2. Provide an asbuilt elevation for the bottom of the pond at the upstream toe to verify that design
depth (elevation) was achieved and that excessive sedimentation does not exist in the bottom of
the facility. Record drawing Sheet 2, Pond A Dam Cross Section, shows a design elevation at
the upstream toe of dam at approximately E1. 8.0. The upstream toe is approximately 10 ft.
below normal pool.



- Construction - Reldtéd Ttems:

,3.. . Stablhze w1th seed and mulch or matting bare soil.areas as observed w1th1n the emergency
B ' spillway. The emergency splllway is srtuated on the southeast side of the darn ‘

4. A subsrdence hole was observed on the upstream face of the dam Just above normalvpool at about -
the center of the embankment Fill w1th compacted materral and seed and mulch.

: Once this work is satlsfactorlly completed contact our office approprrately for relnspectron We g
7 can then proceed with final release of the surety and/or closing out the project. One reproducible and
- -one blue/black line set of the record drawmgs wxll be requlred once the above items are adequately .
*addressed : :

~ Please contact me at 757 253-6639 or the assrgned Env1ronrnental Division 1nspector Joe.
. Buchite at 757-253-6643 if you have any further comments or questrons

Environme Division

cc: Mare Bennett, AES - via

| GM\AsBuilts\S1493 j1021
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DEVELOPMENT MANAGEMENT

101-E MounTs Bay Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784

o (757) 253-6671  Fax: (757) 253-6850 E-MaLL: devtman@james-city.va.us
' L ‘ County ENGINEER
CopE COMPLIANCE ExviRONMENTALDivisioN - PLawng (757) 253-6678 _
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
~ codecomp@james-city.va.us environ@james-city.va.us planning@james-city.vaus  (757) 253-2620

January 24, 2003

Governors Land Associates
9701 Mill Pond Run
Toano, Va. 23168

Mr. iames H. Bennett o S - / /'2 ’0/
. ) | | ,ém 9/41, 3

Re: Governor’s Land - Bennetts Pond
County Plan No. S-14-93
Stormwater Management Facility
County BMP ID Code: JR 021

“Dear Mr. Bennett:

The Environmental Division has reviewed a record drawing and post-construction geotechnical
report (ECS # 6221 dated December 31% 2000) as submitted to our office for the above referenced BMP.
The record drawing provides as-built information for a large wet pond BMP facility situated in the
eastern portion of Governor’s Land. :

Based on our review of the project and a concurrent field inspection as performed on January 10®
2003, the following items must be addressed prior to release of the developer’s surety instrument for the

stormwater management/BMP facility at the site and to proceed with closing out the project:

Record Drawing:

Enir BV Floe Oy, Darid Siwns, &
1. Some concern is warranted about the lack of information presented on the record drawing
relative to the primary discharge device for the BMP. It is understood that this BMP is

Q}’@ b ~ connected in some fashion to Wingfield Lake. The information packet as submitted with the

record drawing indicates a “submerged dewatering pipe” and “no principal spillway” for the
facility; however, the record drawing plan and detail shows no such information for approximate
arrangement, location, size or elevation. The hydraulic model for the BMP shows a discharge
device equivalent to a 15-inch pipe set, invert Elevation 17.76 and 375 ft. in length. As surveyed
normal pool for the facility (El. 18.25) is approximately 0.5 feet higher than design elevation (EL
17.76), there must be some kind of determination made that the dewatering pipe as such is
functional and not clogged or damaged. Please investigate as appropriate or indicate that
additional information is not available.

2. Provide an asbuilt elevation for the bottom of the pond at the upstream toe to verify that design
i depth (elevation) was achieved and that excessive sedimentation does not exist in the bottom of
v f{)} the facility. Record drawing Sheet 2, Pond A Dam Cross Section, shows a design elevation at
‘ \0"w the upstream toe of dam at approximately El. 8.0. The upstream toe is approximately 10 ft.

below normal pool.

j2.¢ 46~ 40 c)eﬁp, ok -




/ Constructzon‘ Reéatedltems 5,/@;7 /}}/}éﬁﬂ ﬁVb%/”///fﬁ“W‘/’ é‘f]z ok

Stablhze w1th seed and mulch or matting bare soil.areas as observed within the emergency

_ splllway The emergency splllway is situated on the southeast side of the dam.
lo’ |
A sub51dence hole was observed on the upstream face of the dam Just above normal pool at about
(/ lb the center of the embankment. Fill with compacted material and seed and mulch. ‘
LVO? ~ Once this work is satisfactorily com yleted contact our office appro riately for remspectron We
p pprop

“can then proceed with final release of the surety and/or closing out the project. One reproducible and
-one blue/black line set of the record drawmgs will be requrred once the above items are adequately
addressed

V Please contact me at 757-253-6639 or the assrgned Environmental Division mspector Joe
Buchlte at 757-253- 6643 if you have any further cornments or questrons

' cc: Marc Benriett, AES -via

G:\AsBuilts\51493.jr021



Memorandum

DATE: April 23, 2003
TO: Scott Thomas
FROM: Victoria Bains

SUBJECT: Bennett’s Pond, County BMP ID Code: JR021

In response to your letter dated January 24, 2003 AES Consulting Engineers has taken several
actions.

Construction Certification:
No further action required.

Record Drawings:
Elevations of inverts for the 18-inch equilibrium pipe and another 18-inch pipe that is draining
into the pond were added to the plan view of the drawings.

Spot elevations for the bottom of the pond were added to plan view of the drawings. From this
information, there is no significant sediment accumulation in this pond.

Construction — Related Items:

Trash and debris was cleared from entire facility. Depressions above inflow pipe from DI on the
southeast corner of facility were filled. Bare areas had topsoil added then seeded and mulched to
stabilize area.

// s 5248 Olde Towne Road e Suite 1 » Williamsburg, Virginia 23188
I (757) 253-0040 o Fax (757) 220-8994 o E-mail aes@aesva.com

CONSULTING ENGINEERS



Record Drawing/Construction Certification Submittal Jfor a BMP Facility

Date: 49;»‘1 / 29 Zoo2-
-
Inspector: F Pat Menichino
0 Gerry Lewis \/
O Beth Davis
0 Mike Woolson
d Joe Buchite
O Other:
Project: I 5 Zﬂt\/ﬁ” &WMF 77 % o
BMP Facility: %iemy e%.s Foro)
Plan No. S~14-937 -

BMP ID Code: JRCZ )]

e
e

I have received a transmittal for a mord Drawing and [J Construction Certification for the above referenced
facility on é—‘ﬁ / 200 2.. Prior to full engineering review of these items and a field inspection, I am first
forwarding the items to you to cursory review in case any major field changes were performed that I should be
aware of and/or to ensure the record drawing accurately portrays what you saw in the field. Please review the
drawing and return to me promptly so I can proceed with the review for certification purposes.

During my review, I will look at issues related to the BMP and its primary inflow and outflow conveyance systems,
and will make comment in the following areas: Record Drawing (RD), Construction Certification (CC) and
Construction-Related (CR) punch list items. If you have any other related non-BMP site issues such as erosion,
stabilization, removal of erosion & sediment controls, etc. that are not related to the BMP, [ can easily add these
items to any comment letter that I may forward to the Owner/Engineer. Let me know if any outstanding site issues
remain.

If I don’t hear from you I will ask you if any other outstanding issues remain before I forward any letters to the
Owner/Engineer.

Scott

SWMProg\BMP\ConlInsp\Insp.trans



James City County Environmental Division
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

G
County BMP ID Code (if known): \776 dﬁ/

Name of Facility: %@A/ 2. ﬁ/ gﬂ/ BMP No.: of Date: / ’// 0 fA 3
Location: ( aﬁ«zMﬂ;é -y M

Name of Owner:

Name of Inspector: ? <£ %//
Type of Facility: 4/37( éﬂ&z

Weather Conditions: /. / Type: énal Inspection 3 County BMP Inspection Program  (J Owner Inspection

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

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

R R e

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

Facility Item O.K. Routine Urgent Comments

Embankments and Side Slopes:

Grass Height

Vegetation Condition

Tree Growth

Erosion

Trash & Debris

ANARNA

Seepage

Fencing or Benches

Interior Landscaping/Planted Areas: %None {J Constructed Wetland/Shallow Marsh ~ (J Naturally Established Vegetation

Vegetated Conditions M‘

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

N

Other

Notes:

Page 1 of 3



Facility Item O.K. Routine

Urgent

Comments

Water Pools:

Er Permanent Pool (Retention Basin)  (J Shallow Marsh (Detention Basin) (J None, Dry (Detention Basin)

Shoreline Erosion 1/ o
Algae L/ -
Trash & Debris 1/ , ‘
Sediment 1/ y D
Aesthetics /

Other

Inflows (Describe Types/Locations): / g Mé%—

et yk

P L e i

Condition of Structure T at_é/)zc%fé% 6&7‘/2)%
Erosion < 4&{4& /C/ﬂ?é {&

Trash and Debris - J = wd/——*

Sediment

Outlet Protection B
Other

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

Ao

Condition of Structure

Corrosion

Trash and Debris

Sediment

Vegetation

Other

Principal Outlet Structure - Barrel, Conduit, etc. :

oo

Condition of Structure

Settlement

Trash & Debris

Erosion/Sediment

Outlet Protection

Other

Emergency Spillway (Overflow): %2/ < /4"(2—* &%%/V

Vegetation v /

e spnce Sir2s

Lining v Px 4 OB T < //’7{ AT
Erosion vV L %M =zl _
Trash & Debris

Other

Notes:

Page 2 of 3




Facility Item

O.K.

Routine

Urgent

Comments

Nuisance Type Conditions:

——
—

Mosquito Breeding

Animal Burrows

v

Cu2 Lo st

Graffiti

v~
//

b e LA T 42

—

Other

Surrounding Perimeter Conditions:

/)zfa)éﬁ% 2 pu b

Land Uses

Vegetation

Trash & Debris

Aesthetics

N

Access /Maintenance
Roads or Paths

Other

Remarks:

F oz

<z

oo oz e

SE AL A

Overall Environmental Division Internal Rating: ___

Signature: %2%

M Date:
I 4 L4
Title: é &éﬁ . %Zgg z

/{//J CﬁA//VZ<7é9< e
Lol Lake

/7//54/4»» S 4/47—4% é%é/

Ll o

SWMProg\BMP\ColnspProg\DetRet.wpd

Page 3 of 3



Date Record Created:

Created By:

WATERSHED
BMP.ID NO
PLAN NO

TAX PARCEL
PIN'NO
CONSTRUCTION DATE

PROJECT NAME

FACILITY LOCATION
CITY-STATE
CURRENT OWNER
OWNER ADDRESS
OWNER ADDRESS 2
CITY-STATE-ZIP CODE
OWNER PHONE
MAINT AGREEMENT
EMERG ACTION PLAN

Get Last BMP No i

Print
Record

JR

021 | Thursday, March 11, 2010

S-14-93

(44-5)(1)

45110000014
7/1/1993

PRINTED ON

2:38:39 PM

Governors Land - Bennetts Pond

Behind 3020 John Vaughn Lane

Williamsburg, VA

Return to Menu

MAINTENANCE PLAN
SITE AREA acre
LAND USE
old BMP TYP
JCC BMP CODE
POINT VALUE

SVC DRAIN AREA acres

SERVICE AREA DESCRI

IMPERV AREA -acres
RECV STREAM

EXT DET-WQ-CTRL
WTR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT . VOL acre-ft

SW/FLOOD CONTROL
GEOTECH REPORT

Additional Comments:

Wet Pond

No , CTRL STRUC DESC Dewat Pipe

1444 CTRL STRUC SIZE inches

OTLT BARRL DESC Dewat Pipe

SFRES

OTLT BARRL SIZE in

EMERG SPILLWAY

DESIGN HW ELEV
PERM POOL ELEV

2-YR OUTFLOW cfs
10-YR OUTFLOW cfs

REC DRAWING
SF Lots & Roadways

CONSTR CERTIF

UT of Jamég River

Yes LAST INSP. DATE 1/10/2003
213

Inspected by:

INTERNAL RATING 3
MISC/ICOMMENTS

Wingfield Lake. ES El20.88







James City County, Virginia
Environmental Division

Stormwater Management/BMP
Record Drawing Review Form

County Plan No. S-w- ,/‘:"; ~ ?3
Project Name: __3»»3«3’?,.»»*” . ,,_;’/ /ﬁ’,’#"}#;’?? s /", 5 E A D /ffz’a ?’:: 1,{/,4 -
Stromwater Management Faciltiy:
Approved Record
Component Plan Drawing OK
Top of dam (lowest point) 2./.65
Top of Dam (reported) 250 | 2/.45
v

Top width of dam /7

Crest of riser e

Crest of Emerg. Spillway ‘2"/" Z-

Low Water elevation

Normal Water level 4’§?5ﬂ§;

Bottom of pond elevation

Inflow Pipe size (1)

Inflow Pipe size (2}

Inflow Pipe size (3)

Barrel Diameter (inches)

= p

m?yr Storm Elevation / g;

Tral§ rack/anti-vortex type /{if;pﬁwf

Forbay, baffle wall, etc. A

Pond drain elevation /@9§

e Seel oo ph

Date:

Name:

e
e ol
2ET

I3

) Afﬁ{/? /,r ,'ﬁ'} ;;,/
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