


Stormwater Division

MEMORANDUM

DATE: March ll,20l0

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: JR02l

PIN: 4511000001A

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

Property Description:

Site Address:

Box 16

Agreements: (in tile as of lcan dat") N Book or Doc#:

Comments

Governors Land

Major Open Space Block C River Reach

Drawer: 7

Page:
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Contents for Stormwater Manaeement Facilities As-built Files

Each file is to contain:

O As-buitt ptan

2. Completed construction certification

3. Construction Plan

@ Oesign Calculations

5. Watershed Map

6. MaintenanceAgreement

7. Correspondence with owners

@ Inspection Records

9. Enforcement Actions
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County Plan No.:
Project Name:
Stormwater Management Facility:
Phryer-
V Information Received.
i Ad4ryirristrative Check.

{ Record Drawins

James City County, Virginia
Environmental Division

Stormwater Management/BMP Facilities
Record Drawing/Construction Certification /r*'/19

Construction Certifi cation
RD/CC Standard Forms :{/#;ui-*(Required after Feb ln

Info: r4/.,rr.

Date:
Date:

rou

O,..//O Insp/Maint Asreement
a/16 evtp Mainteiance plan

J other:
Standard E&SC Note on Approved Plan Requiring RD/CC- oSC4unty
3 yes B No Locarion: /WA.f/ :YY#r'L
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Location:
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BMP

Assign County BMP ID Code Code:
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 field
Final Inspection (FI) Performed Date: / CI3
Record Drawing (RD) Review Date:
Construction Certification (CC) Review Date:
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Actions:

=/

No comments.
Coyfffients. Letter Forwarded. Date:
EIRecord Drawing (RD)
fl tenstruction Certification (CC)
EzConstmction-Re lated (C R)

D Site Issues (SI)
fl other:

Second Submission:
Third Submission:
Acceptable for stormwater managment facility purposes (RD/CClCR/Other). Proceed with bond release.
Notif, DarryUJoan/Pat of acceptability using email (prefened), form or verbal.
Check/Clean active file of any remaining material and hnish "As-Built" file.
Add to County BMP Inventory/Inspection schedule (Phase l, II or III).
Copy Final lnspection Report into County BMP Inspection Program file.
Digital Photographs obtained.
Add to JCC H

Review Tracking Form

Plan Reviewer:

&H database (optional).
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James City County, Virginia
Envircmental Division

Stormwater Management / BMP Facilities
Record Drawing and construction certification Forms

( Note: fn sccordance with the requirements of the Chesopeake Bay Presemation Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed ond constructed in accordance with the manual entitled
James City County Guidelines for Design andConstruction of Stormwater Management BMp's.
Erosion and sediment control policy and opproed plans generally require that at the completion of the
proiect and prior to release ofsurety, an "us-built" plan prepared by a registered Professionat
Engineer or Certiiied Land Survqtor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) faeilities. In addition,for BMPfacitities involving
the construction of an impoanding structure n dam embankment, certiftcation 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 hythe County. )

Section I - Site Information:

Project Name:
Structure/TIMP Name:
Project Location:
BMP Location:
County PlanNo.: t4- - q.7-

2- -.o-at flan-o

Project Type: G|4sidential
fJ Commercial
O Institutional
fJ Public
O Other

O Business
0 Oflice
0 Industrial
Cl Roadway

Tax Map/Parcel No.: 41i)oooootA
BMP ID Code (if known): JRAZI
ZonngDistrict:
Land Use:

Site Area (sf or acres):

fz-<
{Lts tDa<.xt6 p1

Brief Description of Stormwater Management/BMp Facility:

Nearest Visible Landmark to SWvI/BMP Facilitv:

Nearest Vertical Ground Control ( if known ):
/JCC Geodetic Ground Control 0 USG
Station Number or Narne: ?3u

O Temporary O Arbitrary

Datum orReference Elevation: -7q ?A
Contol Description:
Control Location from Subject Facility:

Ialeo req
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Approx. Construction Start Date for SWll{/BMp Facility: 5 -rr-,q-.tez / F,t_t_ i <q j
Facility Monitored by County Representative during Construction

Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

PreConstmction Meering Held for Constmction of SWld/BMp Facilitv: O Yes O No gfnhoum

Name of Site Work Contractor Who Constmcted Facility: L. L. vJAl4?4p trJC,
Name of Professional Firm Who Routinely Monitored Constuction:
Date of Comfletion for SWIv{/BMP Facility: U^/
Date of Record Drawing/Constnrction Certification Submittal:

( Note: Record Drawing and Construction Certiftcations are required within thirty (j0) days of the
completion of Stormwater Management and/or BMPfacility construction Record Drawings and
Construction CertiJications 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 / Desisner / Contractor Information:

OwnerlDeveloper: (Note: Site Owner or Applicant resoonsible for development of the oroiect.)

Name:
Mailing Address:

Business Phone:
Contact Person: tp*Ea'7

Design Professional: ( Note: Professional Engineer or Certijied Land Surveyor responsiblefor the design and
preparation of plans and specifcations for the stormwater Management / BMp facility. )

FirmName: Aet e €-o t.-tEEZ1
Mailing Address:

BusinessPhone: 1i7- L+'t,- O24o
Fax:
Responsible Plan Preparer: t ,E-?-7

Plan Name:
Firm's Project No.

BMP Contractor:

PlanDatu- f,4 p,-rz.z-* tnl3 .
SheetNo.'sApplicabletoSWM/BMPFacility: g / t4 l_l _l
(Note: Site Work Contractor directly responsiblefor construction of the Stormwater
Management / BMP facility.)

Name: C,E l^x-.
Mailing Address:

Business Phone:
Fax:

Site Foreman/Supervisor:
Specialty Subcontactors & Furpose (for BMP Construction Only):

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

e-V+ --5oba
h".?-g

\)tJt6--pe wJ r>
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Section 4 - Professional Certifications:

Certi$ing Professionals: ( Note: A Registered Professional Engineer or Cenified Land Sumqtor b raponsiblefor
preparation of a Record Drawing, sometimes refened to as an As-Built plan, for the
drainage rystemfor the project including any Stormwater Managemant/BMP Facilities.
A Registered Professional Engineer is responsiblefor the inspection, monitoring and
certifcation of Stormwater Management / BMP facilities during its constltction. )

Record Drawing and Construction Certifications for Stormwater Manaeement / BMP Facilities

Construction Certifi cation

FirmName:
+i Mailing Address:

447- nho -- 8 qE4
Business Phone:

Fax:

Name:
Title:

Signature:
Date:

"i7 -nE F-..c<et-z Stzz*p o; -ftrt p/hVluts
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 ofthe approved design plan, specifications
and stormwater management plan, except as specifically
noted.

Signature:
Date:

I hereby certify to the best of my knowledge
and belief that this Stormwater Management/BMP
facility was monitored and constmcted in
accordance with the provisions of the approved

design plan, specifications and stormwater
management plan, except as specifically
noted.

"_.. 
_1.* t -f '.,;..9..r.

- t..;i].--i i'il 
-j.; 

t],,...

=! ,.,;,"' ti,,'*_
:,.r ::.;' t;i '1,jt,"i; '':;'.ii"

:,i' ,-,J :,,., .:ir,

,- r-: r#,i] iri,rl,lii itLiililTT l'::i'
:.,' q)

'i'.-.;i1 iir' 111,';.3 {ii"r'
:r

( Seal )

Virginia Registered Professional Engineer
or Certified Land Surveyor

VAginia Registered
Professional Engineer

Record Drawins Certification

Firm Name:
Mailing oofft"

//o", (
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Section 5 - Record Drawins and Construction Certification Reouirements and fnstructions:

O PreConstuction Meeting - Provides an opportunity to review SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding constnrction and"/or

of the stucturc. The design engineer, certiSing professionals (if different),
Owner/Applican! Contractor and County representative(s) are encouraged to attend the
preconstuction mee 'ng. Advanced notice to the Environmental Division is requested" Usually,
this requirement can be met simultaneously with Erosion and Sediment Control preconstmction
meetings held for the projcct.

J A tully completed sroRMltATER MANAGEMENT / BMp FACILITTES, RECDRD
DRAWING and CONSTRUCTION CERTIFICATION FORM andRECORD DRAq4rINo
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 constuction certifi cation.

O 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.

J Construction Certification. Constuction of Stormwater Management / BMP facilities which
contain impoundments, embanlanents and related engineered appurtenances including subgrade
preparation, compacted soils, struchrral fills, liners, geosynthetics, filters, seepage contols,
cutoffs, toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored
by a Registered Professional Engineer or hisiher authorized representative. The Engineer must
certify that the stucture, embankment and associated appurtenances wrre built in accordance with
the approved desiga 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 rqrorts, concrete test reports, inspection reports,
logs and other required construction material or inskllation 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 fsy rrnsafe or unusual
conditions encountered during constuction such as those related to bedrock, soils, grormdwater,
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or struchue must be reviewed and approved by the original
design professional and the James City County Environmental Division.

O Record Drawing and Constuction Certifications are required within thirty (30) days of the
completion of StomtwaterManagement / BMP facility constmction. 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 Managsp.t / 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, constmction certification is required once the temporary sediment basin phase
of constructiou is complete. Final record drawing and construction certification of additional
permanent components is required once pennanent facility construction is complete.

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

Pape 4 of 16
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Interim or final record drawing and constuction certifications aie not requircd forte,ryorary
sediment basins which are desiped and constructed in accordance with current ninimrtm
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook (VESCTI); have a temporary service life of less rhen eighteen (18) montbs; and
will be removed completely once associated disturbed areas are stabilized" unleSq a distinct hazard
to the public's health, safety and welfare is determined by the Environmental Division due to the
size or presence ofthe structure or due to evidence ofimproper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance fiom lhe
natural bed of the stream or waterway at the downsterm toe of the embankrnent to the top of the
embanhnent stmcture 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 CIIECKLIST specific to rhe 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 Guidelinesfor Design and Constntction of Stormwater Management BMP'r manual
for a complete list of acceptable BMP's. Currently there are over 20 acceptable water quality
type BMP's acceptetl 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 (RJCORD 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 indicatc record drawing
status. Elevations to the nearest 0. I' are suffrciently accurate except where higher accuracy is
needed to show positive drainage- Certification statements as shown in Section 4 of the Record
Drawing and Conskuction Certification Fornl or similarforms thereof, and professional
signatures and seals, with dates matching that of the record drawing status in the revision or title
block, are also required on all associated record drawing plans, prints or reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one (l) blue/black line set forrecord drawings and one copy of the construction
certification documents with appropriate tansmittal. Under certain circumstances, it is
understood that the record drawing and constnrction certification submissions rnay be performed
by different professional firms. Therefore, record drawing submission may be in advance of
construction certification or vice vena. Upon approval and prior to release ofbond/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 (l) copy of the construction certification. Also for current
and/or future incorporation into the County BMP database and GIS syster\ it is requested that the
record drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an
acceptable elechonic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable
fonnat. The electronic file requirement can be discussed and coordinated with Environmental
Division staffat the time of final submission.

o

o
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STORMWATER MANAGEMENT / BMP FACILRIES
RECORD DRAWING CMCKLIST

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

I. Methods and Presentation: ( Requiredfor all Stormwuter Managanent / BMPfacilities.)

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

2. Elevations to the nearest 0.I'unless higher accuracy is needed to show positive drainage.

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

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

All plan sheets have certification statements and certifying professional's signature an

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

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

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

xx

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 lengtb, width and depth of facility or grading, contours or spot elevations as required to
verifu 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 volumetic computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankrnent through the principal spillway or outlet barrel. Must extend at

least 100 ft. downsteam of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control struchrre) crest, emergency
spillway cres! 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 aloug the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than desip.

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

K'{- 3.

Kd 4.

'r/,L 5.

fr.

,tJ(-

<K

tt'L

N.<

}Jr 6.

4.

5.

XX t.

-e/L- 8.



.xx 9. Primary control stnrcture (riser) diameter or dimensions, heigh! type of matgrial and base size..
Indicate provisions for access that are present such as steps, ladden, etc- (A*ua-ncd pt?#-)

I.

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

.r Ivl l" I 1. Type and size of anti-vortex and trash rack device. Heighg diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is
present or not.

12. T1pe, 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.

May need to obtain this information during construction. (Sr- Qr-a-"/teu eecel )

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

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

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

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

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

19" Fencing location and type, if applicable to facility.

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

{* 2L. No visual siggs of erosion or channel degradation immediately downsteam of facility.

Y'f 22. Any other information formally requested by the Environmental Division spccific to the
constructed SWMiBMP facilitv.

dL
Eil--.--.,-

!/"

"/*

dlL
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STORMWATER MANAGEMBNT / BMP F'ACILITIES
RECORD DRAWING CMCKLIST

( Key for CheckIN k as follows: JA( Acceptable N/A Not Applicabte fnc Incomplde )

m. Group A - Wet Ponds ( Includes A-l Small t{et ponds; A-2 Wet ponds; A_3 Wet Ext Det ponds.)

FO A1. All requirements of Section II, Minimum Standards, apply to Group A facilities.

-& Az.

A^7.

iL
_!L

4r-

-Pl"

1^

A3.

44.

Principal spillway consists of reinforced concreterpipe with O-Ring gaskets for watertight joint
construction. L rta Wz^xn?tt- -;Prc,c.ul-t)

Sediment forebays or pretreatnent 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 heaw
equipment or vehicle use.

Adequate fixed verrical 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 fromnormal
pool edge and/or an aquatic bench extending a minimum of l0 feet inward from the normal
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per
the approved design plans. (Note: Safety benches may be waived if pond side slopes are no
steeper thnn 4H:1V).

A8. No trees are present within a zone 15 feet around the embankment toe and 25 fect from the
principal spillway structure.

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

A10. Low flow orifice has a non-clogging mechanism.

A11. A pond drain pipe with valve was provided.

Al2. Pond side slopes are not steeper than 3H: lV, unless approved plan allowed for stceper slope.

A13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard.

A5.

A6.

Pase 8 of 16
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STORMVYAIER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CMCKLIST

( Keyfor Checklist is asfollows: )O( Acceptable N/A NotApplicable Inc Incomplae )

IV. Group B - Wetlands ( Includes B-l Shallow Marsh; B-2 Ext Det Shallow Wetlands: B-3 Pond
l{etland System and B-4 Pocket lletland )

Bl. Same requirements as Group A Wet Ponds.

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

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

B.4. 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.

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

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

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

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

Paoa 9 of 16



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CMCKLIST

( Key for ChecHist k as follows: )O( Accepnble N/A Not Applicable Inc Incomplae )

V. Group C - Infiltration Practices ( Includes C-I Infiltation Trench; C-2 htfittration Trench;
C-3 Infltrotion Basin; and C-4 Infiltration Basin )

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

C2. Faciiity is not located on fill slopes or on natural ground in excess ofsix (6) percent.

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

C4. Three (3) or more of the following pretreatnent 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.

C5. Sides of infiltration practice lined with filter fabric.

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

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

C8. Minimum one hundred (100) foot separation horizontally from any known water supply well and
minimum one hundred (100) foot separation upslope from any building.

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

Cl0. Stormwater outfalls provided for overflow associated with larger design stomrs.

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

C12. Facility does not currently cause :rny appar€nt surface or subsurface water problems to downgrade
properties.

Cl3. Observaticn well provided.

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

r't/*
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CEECKLIST

( Kq for ChecHist is as follows: )O( Acceptable N/A Not Applicable Inc Incomplae )

VI. Group D - Filtering Svstems ( Includes D-l Bioretention Cells; D-2 Surface Sand Filters; D-3
Underground Sand Filters; D-4 Perimeter Sand Filters: D-5 Organic
Filters; and D-6 Pocleet Sand Filters )

All requirements of Section II, Minimum Standards, appty to Grorrp D facilities.

Sediment preteatnent devices provided.

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

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

Facility was not used for erosion and sediment contol 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 silVsediment was properly removed .

Filtering system is offline 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.

Minimtrm frfty (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

6ullrting.

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 frlter bed for future maintenance-

D'7.

D2.

D3.

D4.

D6.

Dl0.

Dr1.

Dtz.

D13.

D14.

D8.

D9.
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STORMWATER MANAGEMENT / BMP T'ACILITIES
AS.BIIILT PLAN CMCKLIST

( Kq for ChecHist is as foUows: )A( Acceptable N/A Not Applicable Inc Incomplae )

VII. Groun E - Open Channel Systems ( Inctudes E-l l\et Swates (Check Dans); E-2 Dry

tlt Et.

Swales;and E-j Bioflters )

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

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

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

Open charmel side slopes are no steeper than 2H:lV at any location. Prefered channel sideslope
is 3H:lV or flatter.

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

For F,-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.

F,2.

E3.

E4.

85.

E6.

E7.

E8.

E9.

E10.

El 1. Facility was not rised for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during constnrction.

El2. No visible signs of accumulated silt/sediment were present in the facility following construction or
altemately, accumulated silt/sediment was properly removed an{ no adverse affects to the
function of the facility are anticipated.

El3. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location.

El4. For E-3 BMPs (Biofrlters), sideslopes are 3H:lV maximum at any location.

815. For E-3 BMPs (Bio{ilters), the constructed charurel slope is less than or equal to three (3) percent
at any location.

El6. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the
constructed roadway length.



STORMVYATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CUECKLIST

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

VIII. Group tr'- Extended Dry Detention ( Includa F-l Timber Walls; and F-2 Dry Extended Detention

Eb
with Forebry )

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

F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or oudlow)
location.

Timber wall BMP used in intermittent steam only. (ie. Prohibited in perennial steams.)

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

F5. A reverse slope pipe, verrical stand pipe or mini-barrel and riser was provided to prevent clogging-

F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ri"g
gaskets for watertight joint construction.

F7. Mini-banel and riser, if used, contains a removable trash rack to reduce clogging.

F8. Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal
orifice conhol was utilized and a small, cage type external trash rack.

F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.

Fl0. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.

Ff 1. Protection against erosion and scour from the low flow orifice and weir-flow trajectoryprovided-

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

Fl3. 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 equipmeut
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present.

Fl5. No visual signs of erosion or channel degradation immediately downstream of facility.

F I 6. No visible signs of accumulated silVsediment were present in the facility following conshuction or
alternately, accumulated silVsediment was properly removed and no adverse affects to the

function of the facility are anticipated.

F3.

F4.

Daaa 12 nf l(
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STORMVYATf,R MANAGEMENT / BMP FACILITIES
RECORD DRAWING CEECKLIST

( Key for ChecHN is as follows: )O( Acceptable N/A Not Applicable Inc Incomplae )

D( Group G - Onen Spaces ( Includes All Open Space Types G-I; G-2; and G-3 )

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

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

G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are
protected by other enforceable instruments that ensures perpetual protection.

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

G5. Adequate protection measures were implemented during construction to protect the defined
dedicated open space areas.

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

Pzgel4of 16
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STORIVTWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: )A( Acceptab,Ie N/A Not Applicable Inc fncomplae )

X. Storm Drainage Systems (Associated with BMp's Onlv)

( Includes all incidennl sbrmwater drainage conveyance systems associatedwith SWtu{lBMPfacilitia
such as onsite or ofsite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. Thesefacilities are qternal to the treatmmtfunction of, but are directly associated with
drainage to and/orfrom a constructed SWM/BMPfacility. The intent of this portion of the certification is
to accurately identify the type and quantity of inflow or outflow points associated with thefacilityforfunre
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 focilities to the
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of
stonn drainage convqlance system length, whichever is less. )
yJ,1' ffi#i## ffi," 

"":t 
f,,1"ffitr-; :"'J# ":,^y"[K":: 

E KP

SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

SD3.

SD4.

SD5.

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

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

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

Other Systems)ilI.

pl*
--r:+

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

01. All requirements of Section II, Minimum Standards, apply to t}is section.

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

Paee 15 of 16
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' sroRIvrwATER MANAGEMENT / BMp FAcILTTIEs

RBCORD DRAWING CMCKLIST

)ilU. References ( The Jama Cily County Record Drawing and Constntction Cenifcation Forms and
ChecHists for Stormwater Management / BMP facilities were developed using the

following sources and references. )

O Baltimore &*ty, Maryland Soil Conservation District, As-Built Stormwater Manageinent Pond
Checklist.

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

O James City County, Virginia, Stormwater DetentionlRetention Basin Design Checklist and
Erosion and Sediment Control and Stormwater Management Design Plan Checklists.

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

A Prince Georges County, Maryland, As-Built Requirements Retention or Detention PondlBasin.

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

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

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

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

J Vtginia Impounding Structure Regulations @am Safety), Departrnent of Conservatiol &
Recreatior" 1997.

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

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

File: Shared\SWMProg\BMP\CertiARDCC.wpd
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AES CONSULTING ENGINEERS
Engineering, Surveying and Planning

5248 Olde Towne Road, Suite 1

Williamsburg, Virginia 23188
Phone: (757) 2534040
Fax: (757) 220-8994

TO : James City County
Environmental Division
101 Mounts Bay Road
Williamsburg, VA 23187

[Tl nrractreo ! unoerWE ARE SENDING YOU:

l--l strop drawings

lT-l copy of letter

l-Fl ForApproval

[---l For your use

l-_l As requested

n
n

THESE ARE TRANSMITTED as checked below:

l-Fl p;nts

l---l change order

[-l Approved as submitted

[-l Approved as noted

l-l Returned for corrections

LETTER OF

Construction Certifi cation

I Resubmlt _ copiesforapproval

[--l suomit coples for distribution

l-Fl Plans

lTl other

I

REMARKS:
lf vou have an uestions

file

[-l Return Corrected prints

[--l For Signature

[l enrnrs RETURNED AFTER LOAN TO US

contact me. Thank Vou.

For review and comment

FOR BIDS DUE

TRANSMITTAL

DATE: 16-May-03 JOB NO. 7173-09

ATTENTION: Scott Thomas r+.:Fr.-.-
RE: Governor,s Land 

;f"Ia 
""u\

?003

separate cover via

Plans l--l samples |_l:

, i,\ .i

K:::1"''"'":"Jecift(Q2 lnq$*z

COPIES DATE NO. DESCRIPTION
1 s-l5-03 As-Built drawinq (Mvlar) - Founder's Hill Timber Wall JRo3o
1 5-15-03 Rs-euift drawinq (Black line) - Founder's Hill Timber Wall JR030
1 5-15-03 Memo respondinq to letter from County - Founder's Hill Timber Wall JfiO3C

1 5-15-03 As-Built drawinq (Mvlar) - Fowler's Lake Block "8" Timber Wall J (051

1 5-1543 As-Buitt drawinq (Black line) - - Fowler's Lake Block "B" Timber WallJ( o5

', 5-1543 Memo responding to letter from County - - Fowler's Lake Block "8"
TimberWall ;qo5*

1 s-15-03 As-Built drawinq {Mvlar) - 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 drawinq (Mylar) - River Oaks North BMP JR 03
1 5-15-03 As-Built drawinq (Black line) - River Oaks North BMP Ji 031
1 5-15-03 ffirom County - River Oaks North BMP J( ogr

1 5-16-03 As-Built drawinE (Mylar) - Bennetfs Pond J(oal
1 5-16-03 ffi iine) - Bennett's Pond Jeoel
1 5-16-03 Memo respondinq to letter from County - Bennett's Pond J( 0? I

*&k*'*

S :UOBS\7 I 73\09\Wordproc\DocumentVCC Transmittal3. doc

Victoria Bains
Rev.5/16/03
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1.66 23.?2
L.q? ?c.23

3,84 16.00 3.73
3.52 16.53 3.45
3.30 16.67 3.?7
3.1.7 i7.00 3.LC
3.05 17. J3 3.0?
7.73 t7.67 ?.90
?.81. 18. 00 ?.78
7,69 18.J5 2.66
?.37 18.67 2.5.1
?.q5 19,00 2.4?
2.3? 19 . 33 7 .??
2.2A 19.67 ?.1.7
2.08 20.00 ?.05
L .97 20.33 | .?4
1,?0 20.67 1.89
t .87 21 ,00 1 .87
1.85 21,33 1.84
1.8? 71.67 1,BZ
1 .80 2?.00 L .79
1..78 27.33 1.77
1.75 77.67 1,75
| .73 23.00 L .77
1 .70 23.53 L .70
1.68 23.67 r.67
1.65 7q.00 1.65
1. .3.q 24.33 0.89

4+<=gl t-
lD, 23 S

e€
l- c<





HYf,)Ftol_(]t;rC FiEPOFI-t-

S-TAGE f STOFIAGE ./ X} I SCHAFTGE

RESERVOIR NullBER = 1 L7eeo A>

RESERVOIR ts}IE
STORAGE VALUES

DISCHARGE VALUE

ELEVATIOH

/4*a&4'

94 cuLvERT srnucr A, tff

t cULVERT srRucr B. F*RrlR_srnuer--* 
-* --'-u/a

= BAY 5, POD 2
BERE IhFUT IIANIJALLY

HEIR STRUCT B.

CULVERT A

.6 *A*f7qhlkl^.5 t 1

.6 lA*t2qh/kl^.5 i 0
2-63*21.2*H^1.5
3 i o i H ^ 1,5

DISCHARGE {cfs}
CULVERT B I{EIR A HEIR B

I7.VV

21 .00
ZE. OO

0.00
0.00
0.00

STAGE ELEVATION

4.63
7.11
9. 55

| { a?I l, . r:.J

O arr}

0.00
0.00

V, VV

V. VV

0.00

0.00

0.00
0.00

1' lrll

I T I 
'T '

0.00
0. 00

tt lrtl

0.00

0.00
0.00

OUTFLOId
cfs

IIS STOR

cu ft
TOT STOR

cu ft

\l. !:Y

r ,/q

1-7 1L

t H tttt

I7.L'U

tl.vv

!, t rl,

V
T,t.r..1E

t an.4an1."+7.t7r

U

J}'.j70u f,

JV L / I O
/ ?1?{ C

i"l

{-t

-4 /E.t . o.,
? El

it flll



Reservoir No. i OUTLET STRUCTURES

: ' VERT STRUC A. O=CoAI2qhlk]^.5

, t hJTfiTU lini = li q

' ? tltrTnHT iint = 15 lO

; ?s. i'.Jo. BAFREL5 = :1.. il.
i 4. I1IVEET ELEV. = L7.7e.,(q{'^ood) 1?.
: 3. Co = 0.60 13.
i,5, f,ULVEFT LE|.IGIH if+-) = 375.C:) 14.
;7, f,ULr.rERT 5L0PE {::) = .r1f ., i5,
,'S.FlAt'-lr'JItlG'5 |..|-VALUf =.013 16.
. 1J
t !1.

CULVERT STRUC B. Q=CoAI29hlk]^.5

tdIDTH ( in )

HEIGHT i in )
ITJg. BARRELS
I},]?ERT ELEV.
Cs = 0.60
f,ULVERT LEI.IGTH (ft) = 0...
IULUERT 5L0PE t:i ] = 0. ' .
I'klNf.iItiG'S N-VALUf = .013
I1ULTI-5TAGE OPTIOT.J ? {YiN} I.I

= 0,.

= 0..

rrEIR STRUCTUEE A. "i E=CI,rLH'-'EXP IdEIR STRUCTURE B.2!

18. [RE5T LEi']GTH ift) - z4
L? . CREST ELEiiATIOti = zt'L
?it1-rr=?Ai

?1, EXP = 1,50
i?. |.IULTI-STAGE OPTION ? iYlN} N

ff=CwLH''EXP

?3, CREST LEIIGTH {f t} = 0..,...
?4. CREST ELEVATION = 0..,...
?5, Cw = 3.00
76. EXP = 1.50
?7.I'IULTI-STAGE OPTION ? (Y/N) N

Change item numbEr: 0 n)'te cont



FIYDFTOT_OG I C FIEP(]FIT

BAY5POD2Ffr.F!P!2..
RESERVOIR ROUTED

HYDROGRAPH lOO YR POST

Hyd. No. 3

Hydrcgraph type
Storrn frequency
Inflow hvd. no,

= RESERVOIR ROUTE

= 100 yr
-L

Peal,:, discharge
Time interval
ResErvc,i r ns.

A 7A r{.c

rnin

zsldt+o (j) ouTFLoH
cfs cfs

-i

HYDROGRAPH DISCHARGE TABLE

TIT'IE
hrs

i0.25
IV.JJ
LV.qt
10. 50
10. 58

10.75
10.83
10. ?2
II.VV
i1.08
rr.r/
11 .25
11.J3
11.42
11.50
11.58
LL,AI
{ { aE

IT, VU

I i , VO

LL,I/

ilsLoH ( i )
cfs

4,06
q.76
4.48
4.77
4.?6

5, 53
5.86
6.?7
6 .61
6.96
7.38
7.88
8.48
Y.JV

10.71
11 .82

?1,50
31,i1
5i. qd'

Oar ?O

IISLO[', (i )
cfs

4.76
s.48
4.77
q.96
q??

t E=

6.?7
6.61
6.?6
7.38
7.88
8.48
a<n

10. z1
1i .82

-{ EA

?? I a
rJJ r I I

9n ?9

ot I agL . L /

?s/dt-o (i)
cfs

??? oo
LLJ. I t

73r .6?
74,9 7A

7C8.?8
757.77
766.63
776.17
287.07
tY6. tt
J 10.05
?..) -) \-]ALL. J /

JJ J . / J

349.6?
364. 56
580.67
?ocl ?o

9ru.tl
uu -r xA
-41! 6t.]/o.7L
E-O -4 nJio. Lfrt

glVrIL,

a? { t ,i/ ,) L . LV

888. 34
10&?.61
IL!jLrJU

??4.5?
?37.31
7C0 .44
?q8.98
257.96
767.4?
?77.C0
787.96
?ss t5
JrL.vr+
3?3.67
336,?7
351 .02
366.06
?a? -{ q

5VV. T /
u /tt \ -/

.t.t-r.i1

479. 55
J.J I ' *ri

olq,uL
/JO.L5

dYLl .'/ I

i077.46
1767.47

n -rI

0.33
0.35
0.37

0.4?
0.44

0. 49
0, 52
o5q
0.66
0,75
V. U'{

0. ?4
I .06
I.I7
I .3?
1.54
1.?l
L. .'L
f?o



HYDROGRAPH DISCHARGE TABLE Cont'd

TII'IE
hrs

12. JJ

17. q7

12.50

L?.67
12 -7E

12.85
12.?2
IJ.UU
13.08

I ? DE
LJrLrr

.I.J. JJ
L3 .47
13.50
13.58
13.67
13.75
13.83
13.92
i4.00
I9.VU
14 .17
14.25
1..t. JJ

t4 .4?
rrl .lv
14.58
14.67
tc.75
L"t. oJ

tq a\A

t5 nR
I E l-

r E ?q
I q ??l.r. -trj
| = n-r J,.ti

15. 50
r .r. .ro
15.57

ItFLOld t i )
cfs

81. .1.7
67.88
qd ?7

40.93
28.94
1?.68
a E naI J. ''rJ

1J .82
1? qt

11.45
1fr 41

9IF

8.73.
8.48
8.09
7.77
7 .39
7.0?
6.80
6. 53
6.77
6.0J
5.82
5.63

E ?N

g ?e
J. LL

r+ . 7.+

4.85
4.77
q.68
4 .60
4.52
r+. qJ
n aE

4.?6
4. 18
LV7
q. vl

Il.tFLOtrl ( i )
cfs

67.88
54.?2
40. ?3
-o nnLO.7V

1?,68
a c na

13.82
, - Etrl.. JL
11.45

9.38

8,48
8.09
7.7?
7.3?
7.09
6.80
6. 53
6,?7
6.03
5.82
5.63
E n1

5.34
E D-
J. LL

4.9q
"1 .85

4.68
LI ,clv

.?. 5?
c. q3

4, ?6
4. 18
ri.v7
rt, \rr

?s,/dt-o ( i )
cfs

LCt&.7C
1 554,36
1664.40
r 1-4: n o
L / 1t .ttL

180C.02

1861.58
1877.6?
18?0.67
r7vL.iv
| 9r)9 99

I7Il.IJ
r / AJ. VV

L9?7.94
L?31.76
I 934 .83
1?57. i3
1938.74
1739.69
1 ?40 .06
t?3?.87
1,?3? . L4
L?37.?3
1936.?8
1?34 .25
1?31.85
1777.70
TYI6.JV
1?73.70
L I L l.lJ

IYIO.qT
1?12.90
1?09.16
r7v?. t I
t9QL.23
1 897 ,04
too? -7 IAUJL.l I

1889.21
1 883, 60
I S78. 83
1cl-7! O?
LV I J r I L

1868.S5

?s/dt+o (i) ouTFLotd
cfs cfs

1477.34
1 565. B0
1676.47
1759.54
1S16,85
1 85?. 50
1874.70
18?0.82
1903.94
1?14.63
1923.36
1930.55
1 936. 44
1941 ,30
1945.23
1948.37
1?50.64
195?.75
1953.?i
1953. 58
1953.38
1957.66
1?51 .44
t947.78
1747.77
i?45.33
L?47,66
1?3?.75
L?36. &C

1933.35
t???.8?
L?76,?8
r?27.57
1918,51
1?14, 55
I 910.35
1905, ?9
1?01,47
I 896. 84
189?.04
IUU/. TU

lUUI.Vd

E AA

6.0J

&.cl.
6.51
c'. Jcl

6.60
6.64
6,66

6.70
L '1')

6.73
6.74
6.75
6.71
6.76

6.76
6.76
6.76
6.73
6.73
6.75
6.7C
6.73
L '74-

6,77
6.7 L

6.69
6.68
6.67
6.66
6.65

6.67

6. 5?
A5q



HYDR0GRAPH DISCHARGE TABLE Csnt'd

TIFIE
hrs

1q P1

I A I'H

16,r/
r6.25
16.33
16.q?
16. 50
16.58
1A A'7

r6.75
16.83
16.92
17.00
I/.VU
17.17
17.75
17,33
17.C2
17. 50
17, 58
L7 .67
t7.73
17.83
t7.?2
18.00
18.08
18, 17
18.25
18.33
tB.c2
18. 50
18.58
t8.67

I Ft Fll
{ fi o-re,7.i.
1?.00

19. 17
r n tEI7.LJ

ilsloll ti )
cfs

aonJ, 7i

3.84

-t A?

?q?

J.'tJ
3,3?
3.35
3, J0
3.?7
3.?4
5,20
? 1?

3. 14
a 41
J.tl

3.08
3,05
3.02
7.??
2 CA

7.?3
?.?0
2.87
l. u9
7.8t
?.78
D AE

?.77
? .6?

2.63
?.60
?.57
2. 54

L.'IL

?.38

L. JL

rfslo$ (i )
cfs

3.84
? ?q

a. L1

? .4E

3.39
? ?q

3.30
't ')'|

3.?4
3.20
3.17
3. 14
3. 11
J. Vts

3.05
3 .02
204

7.?6
2. ?3
t.7v
?.87
l.6q
?.81
2.78

?.77
?.69
?.66

2.3C
?\1
n ,4nd.,.to

i. Yi

2 4.2

25/dt-o
cfs

1863.66
1858,31
lH1/ A-t

I HU t _rtl

18q1.41
r UJ J . J J

I H/V tA

18?J.48
18t7.32
1811.i2
i 804 ,86
1798.57
L/YI.IJ
1785.?0
t779.53
a -14 | 4
L//J.LL

1766.74
t760.?4
t753.76
I r! I -r-

r/1+V./t
173.1 . 16
1,777.38
1,7?O.97
L7LC.3C
t707.69
r/vr,vt
IOY'i.JI
1687. 5?
1 680. 8q
I&7C.07
t667 .?7
1660.45
1653.61
t646.75
t A'i'+ XA

l4:? oqrUJL r , J

IULUTL,L

I A I W t' /

rUILrrl,

1AflE i I

159R 1t1

25./dt+o t j )
cfs

187 6 .79
1.87 L .42
1865.?0
I HAIT -'A

i854.45
18C8.5S
1842,51
1836.40
1830.7?
1873.?7
L8r7 .69
181l.36
1805.01
t798 .63
17??.?7
1781,78
1779.3?
177?.83
1766.37
1719.78
r ?q.? ?1
L f J! . L L

1.7C6.61
1740.00
1733.35
17?6.69
t7 3,9 .?9
1713.?B
1746,v
t6?9.78
L6?7.??
i686.18
167?.35
t672.50
1665 .6?
1655.7?
r651.7?
I 644 .84
IA\] H]

1630.88
i6zJ.87
t6ro.dq
, aItY ]'1

DUTFLOH
cfs

6 .57
Ur JJ

6. 54

6, 5i
6 .49
6. qB

6 .46
6 .45
6. 43
6.41
6.40
6.38
5, J6
6.35
Afi

5,31
6,30
6.28
6.?6

L 14.

6.21
6, t9

A 1\
i 1f

6.17
5. 10
6.08

6.0c
6.4?
5.00
5, ?8

g o?

c nh

5trA
5 Rll

ti)



HYDROGRAPH DISCHARGE TABLE Cont'd

TII.IE
hrs

1?.3J
LY.L+I
19. 50
19.58
19 .67
t9.73

20.00
IV, VU

20 .17
74.?5
20.33
20.c2
20. 50
20. 58
?0.67
-a ?E

20.83
?0.??
21.00
2i .08
t!. ! /
71.73
21.33
zr.qt
21,50
?i .58
?1 .67
?1 7\

/.L."t t
?7.00

7?.17
LL.LJ

??.3i
27.C7

-a Enii. .ro
7?.67
22 7\

IhFL0t', ( i )
cfs

2.26
?.?3
7.?0
7. L7
2. rq
7.1.1
?.0s
2.05

I.Y-/
L.Y /
t.?4
191
1.?1
I .7V
1R9
1 .8?
i .88
1.87
r.6/
1 .96
1 .85
1 .85
1 .84
I .84
1 .83

1.8?
I Al

I Xt

I .80
1?O

' ?EL.t7

r.78
| =:

1 7A
.t ?E

I tE

INFLOUI ( J }
cfs

7.23
2,?O

?.1,4

?09
?nq
7.02

t a-7

r.9q
4 6a

1 Q1

1(]n

t oo

1 .88

1.87
1 .86
t oq
ra5
1 .84
I .84
I .83
1.8?

i .81
1qI

L .7?
I '79

1.78
1,.77
7 '7L

'I 75
17\

1.73

25./dt-o
cfs

tf,Yl,u1
1 584 .02
1 576. ?5

156?.75
t --r-t A-t

1 548.47
t -U I 'rll

I l aU | /

I E-i n{
I !:!U r / I

1 51?.6?
151.2 .47
1505.?C
I 4?8.01
t uvl, Ht,

1 .3tr1 3f}

LC7 6.44

1C6?. 1S
a A=a a d1.1-,J. Lv

1448.05
a nnl haL.t.tl..vJ

1434.05
1427.09
| !/tt I l

1413 . 28
1406 .4?
t ?nn cnLJ7 7 . -t7

13?2.80
1386.04
137?.31
, aa- | a
tJ/ L.Ol

1365.?5
t \a't 1t

t ?E- -,LJJL.I L

13C6.11
t ta? q?

1a2A AO

IJlV.l!,

1313 . 73
1 307.34

zsldt+o (i)
cfs

1602.7?
1595.63
1 588. 5Z
I 581 .38
, tln n?
.L J/'l r d-J

1 557,06
1337.87
155?, i'6
15q5.43
1538,1?
1 530.92
1 523.65
1 516.38
1509.11
1 501 ,85
14?4 .61
1487 .44
1480.21
1473.06
1465.93
1458,84
1451.78
1444.75
1437.75
1430.78
rc23.84
1416.?4
.L.trv.u/
1403.23
1396.43
1389.66
138?.?7
1376.?t
i aAg 5a

1362.88
1"356.77
13C?,68
1343,13
i 335 .60
l.J.Jv,lr
1323.65
1317.71.

OUTFLO}'
cfs

.t. oi

5,80
5. 78
1.76

a t-,

lAH

5.66
J. O^{

5.61
5. 59

\ 55

J. JJ

!, r !,v

5. q8
auA

5.4?
5.5?
EA1
J.J/
q?q
qa=
E ?'
J.Jl.

5.28
5.?6
J.L'i
C DN
J. LL
q7n

JT IJ

t'r I I

E A?
J.Vf

f,.L,9
J r VL

5.00
4, ?8
c.?6
9.7!+

(i)



HYDROGRAPH DISCHARGE TABLE Cont'd

TIFIE
hrs

21 Qa.

7?.92
?3.00
ii. utl
IJ.LI
n? nE
LJ. LJ

23.33
73.4?
23. s0
23. 58
?3.67
?3.75
23.83
23.?2
24.00
24. OB

7C.U
24.23
24.33
2q.c?
?4.30
24, 58
24.67
?q.75
24,83
2q.92
25.00
25.08

lla x i rnum

Itlax imum
ltla x i rnum

INFLOT'I {i} IFIFLO}I (i}
cfs cfs

L..!J L./J

1.73 1.77
L .77 1.77
1 .72 L.7L
I.7L I.7A
1. .70 1 .70
1.70 t.67
1.6? 1.68
1. .68 1 .58
1 .68 1.67
1.67 t.67
1.67 1.66
1.66 1.65
1.65 1.65
1.65 t.37
1.57 1.4?
L.C? 1.1.9
1.19 0.89
0.89 0.64
0.64 0.42
0.c? 0.25
0. 25 0. 13
0.13 0.04
0.0q 0.00
0,00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

olrtflow (cfs) - 6.76
storaqe (cu ft) = ?9?0Ej
elevation (ft) = 1.?.69

?s./dt-u ti)
cfs

I lltlt vH

1?SA A\
i?88.t5
I d.tsl , V7

126?.64
I /A'r UA

1737.31
1?5r .19
1.7C5.07
1239.03
1232.?9
1726.9?
1221.01
1215.0?

1 203 .0?
IL?6.72
11.87.91
11.87.64
1174.?9
rt6/.v/
1 1 58.96
1 1 50,74
r-t9d.rtY
I 1 a,A 4,"

11?6.?4
T } IH

25./dt+o
cfs

1304,44
{ -oo ! n-td.70.lv
1-da -n!L7 t. t 7

LZ r-? .Zb
1ll'J,vll
1266.83
1260 .68
1254.55
12C8 .45
1747.37
1236.32
1230.30
1224.31.
1?18. J1
17.1.2.16
1205.70
1198.80
r r T t . rtJ
IIUJ.67
| | tE .' 1
!!/ J-O/

1167.45
115?. 15
115r) ?Fl

1142.49
1134,32
rrLUr!a

OUTFLOH

cfs

4.97
4.89
.?,87

"t.'f,rr

aRi
an1

n 1g

a7a
4.7t
4 .6?
4 .67
q .65
4 .61

4. 53
4,q9
4.45
4,40
n ac

4,30

a 19

4,09
4.04
I+.UU

{i}

tL{"- 29V rulur'J4 Dr'

.,' , l.L

rr 'r Or1 '

n..., d E* i5

L^rl

t?>

';t

P f-t

P'd e
tt

{;rr



6wero^.orz'q Lo^,r' , 6* I , 7oo 7, ?o*o tr
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HYDFtTf I-OG I T-

COFIBITIED HYDROGRAPHES.
RES. ROUTED BAYs, PODz
AND POST DEV. IIII.IGFIEL?

Hyd. No- LZ

FIEPOFTT

Peak discharge
Tine interval

- nEA nn -1-- LJa.ta Lt5

- 
q --'-- J iltlrl

HYDROGRAPH DISCHARGE TABLE

Hydrograph type
Storn freqnency
Inflow hvd no's

TI}IE
hrs

9. 58
7.67
s.73
?.83
9.97

IV.VV
10. 08

i0. ?5
10. J3
LA .47
10. 50
10. 58
14 ,67
10.75
10.83

II.VV
II.UU
LI.I/
11 .25
, a 1=
I I . JJ

't1 qn

11,58
I I f 1

11 Bf

CONBINED
100 yr
!.P-E

IISLOU HYDROGRAPHS

cfs cfs

0.?2
h -E

0.27
0.28
0.28
o.??
o.??
0.30

0.31
0.33
n ?q

0.37
0.3?

v, q9

0 .4?
0. 52
0, 58
0,56
N ?E

0.8.1
n94
l..vo

1.i2

10.07
10.42
10.76
11.10
11 45
11 .80
L?. T8
12. 58
IJ.VJ
1? q1

r 1+ . vt+

14.63
1.1.?6
1 3,96
1.6.73
i7.58

1?.54
20.61
zl ,81
24. 1L

?6.41
28.34
31 .03

4?.63
5A trf

OUTFLOH HYDROGRAPH

cfs

t0.29
10,66
II.VJ
11.38
r1.73
17.07
3,?.47
1?.88
13,i3
13.8?
14.17
IC.?8
15.63
16.35
lt t E
L/ , LJ

18.02
18. ?B
20.03
,iI.IJ
-a ?nLL. J!

?3.8?
nc tr?iJ.'t!,
n1 nEL!.L.t
?9 2n

32.4?
36.61
43.?3
aA '\ ]



HYDROGRAPH DISCHARGE TABLE Cont'd

TINE
hrs

11.7?

1?.08
LE.Ii

12, 33
17.47
II.JU
Ii,.Jtr
ri'.lf,.
i.f ?E,

1i. El
1i.?t
13.00
13.08
13.17
13. ?5
13. 33
r.J. td
13, 50
13. 58
t3 .67
13.75
13.83
13.9?
14 .00
14.08
14 .17
14,?5
14. Ji
L.l . tl I

14.58
14.&7
14.75
1q .81
14,?7.

i 5,08
tq a?

I E IE
LJ.LJ
, E aa

rrr.'ta
I E Cn

IJ.O/

IlrlFLt]b,
cfs

1,?3
L. -IL

3. ?8
TO?

E AD
,]./L
6.03
6.26
6.41
6. 51
6. 56
6.60
6.64
6 .66
6.68
6.70

6.73
6.7C
6.75
6.75
6.7 6
6.76
6.76
6.76
6.76
6.73
A7\
6.75
6.7q
6,73

6.71
6.74
6.6?
6 .68
6.67
6.66
AA\
& .65
AAA
AA?
6.61
r En

HYDROGRAPHS

cfs

75,04
??.47

174.37
149.37
tt9.d'f
19S 1r
?E1, i6
238. 56
247.?8
?44.37
233.67
2?1.76
208.80
1,9q.95
180. 36
165.?.6
149.8?
134 . 18
118.38
102.48
86.85
7?. LL

58.?5
q8.71
43.27
c0 .41
37.?6
35.8C
3q.03
3?.S5

z?, 83
?8,6?

25.88
23. 1?
?4,43
73.7?
?3.71

77. L7
i!. /v
?1.?6
ZO. Bq
:n 61

OUTFLOH HYDROGRAPH

cfs

76.?6
101 , ?e
1?7.65
1 53,49
L /7,b\
204.60
776.87
244.59
254.?4
250.78
240.18
?28.3?
215.40
201.59
187.03
t7L.?4
1 56. 52
140.89
t25. tl
109.??
93.60
78.86
63.71.
55.47
50.03
47.17
4C.77
ll,ou
4Q,78
3?.20
37.81
1A AA

35.41
34.37

JL r aru

31. ,81
aa a t
Jr . L l
a6 na
JlJ."lf

27.97
t'/ . Jt
?s,8i
--'X a 'i

/ t Hx

n1 .nn
Lt..t-l
4- n?



HYDROGRAPH DISCHARGE TABLE Cont'd

TII'IE
hrs

r E ?q

15.83
1\ 9?

lo.uv
16 .08
L6 .3.7
16, ?5
16.33
t6 .42
16. 50
16. 58
t6.67
16.75
16. B3
16.??.
L7.OO
17.48
l: t?

17.75
t7.33
17.47
i7,50
17.55
17.67
t7.73
17. 83
17.77
18.00
18 .08
18. L7
18.23
18.33
18.42
18. 50
I FI 5FI

18. 75
18.83
LA.7L

t7.uv

1?.;5

r?, r{i

6. 58
6 .37
455
6. 5C

6. 5?
f Elc). JI

6 .4?
6 .48
6 .46
6.45
6.43
6.41
6 .40
6. JS
6.36
Alq
6.53
6.31
5,30
6.78
A?A
6.?4
6.?3
6.7r
6 .1?
6 .17
6, 15
6. 13
6. L2
6. 10
6.08
6.06
6.04
6.0?
6.00
I gFl

q9A
5S5
,r.7J

AHH

F,na
3.8.3

E. 7F}

?0.04
L?.66

4 n n{to.7 I

18.54
18, 17
17 .84
I / .qLl

17.r0
16.76
16.C4
L6.TC
15,85
15. 5?
1E 2nt J. J-t

15.11
1q ,8?
14 .6?
14. 50
Iq.JJ
14. i6
14,00
13.85
1.3 .7 1

13. 57
13.43
13.30
15. 16
13.03
L?.87
17.76
I?.6?
17.4?
t?.36
t?.?7

11 .95
I T .dI

I I CE
II r rr-r

r r..{l
! t -nL L , io

Lr.rr+
tL.Lrr

ru,/9

Il'lFLOll HYDROGRAPHS

cfs cfs
OUTFLBS HYDROGRAPH

rfs

?6.62
26.23
,/\ Hil

?q nlL r: r VV

74.&8
4-4 a -e5, JV

?3.?2
23.36
?3.?L
?7.87
?2 \\

21.97
{t./v
-t n=ir..tJ
?1.77
lt.uu
20.80
20 .64
an n-iv. -tt

20.?3
20.08
t?.7t
t?.76
l)/.ov
t n ncl7..tJ

19.30
t7.rq
1.8.9q
18.84
18.68
18.5i
18.38
i8.22
1R 07
1 -7 0')
Lt r f L

17,76
41 -t 4I / .OL

L i . JV

t -t lu

i&.79
16,S1
I Lr t UV



HYDROGRAPH DISCHARGE TABLE Cont'd

TII.IE
hrs

1?.58
L7 .67
a o ?tr

19.83

dV. VV

20.08
70 .17
-n -E

20.33
20.4?
20. 50
20. 58
20.67
70 2\
20.83
20.97
21 .00
21 .08
2T.T7
aa -ELL. LJ

z1 .35
?r.c7
21.50
21.58
?1 .67
21.75
21.85
?1..9?
z?.00
7.?.08
?7.1,7
-- -ELL. L"'

7?.33
77.q7

72.67
nt aELL, / .)

lt,Y t

23.08
23.1,7
r.J, z,r
2t.33

5.76
I aA

5.70
5 AFI

AAA
3 .64
5.61

s. 57
5. 55

5, 50
5.48
E n!
J. lto

5.44
5.4?
5.3?
3.37
5,35
E ??

5.31
5.28
-!. Lo

5.24

5.?0
5 .17
q 1E

q lt

5.0?

J, Vq
5.02
f,, uv

a9.A
c. ?4
c.7?
c.8?
4.87
4,85
4ql
.f.or

10.60
r0.q7
tu.JJ

10.06
?.?3

9.66
N E?7.JJ

9.40
9.78
I .16
9.05
8. ?5
8.85
8.77
I .69
8.6?
8. 56
8, 50
8,45
8,40
8.36
qf?

8.?9
8.?6
Fl ?1

8. Z0
Lt7
tr 1q

8.1.?
8.09
8.07
8.04
tJ, \rt
?nnt.77

7.?6
7.?3
7, ?0
7.88
7.85
7R?
7.80
7.77

7.7?

INFLObI HYDROGRAPHS

cfs cfs
OUTFLOS HYI}ROGRAPH

cfs

1,6.37
16.?1
t J n q
lo. v,,r
t -r vtt

r c En

15.41
15.27
15.12
1,4.97
i4.83
14.69
14. 55
r4.43
14,31
|q.?o
14.11
14.01
13.93
13.85
13. 78
13.71
13.64
13,58
,1 51

13.47
13.q7
13.37
1i ,32

1.3.23
13. 18
13. ll
1T OFI

13 .03
't? ?g

1,7.94
L?.47
1?. B4
12.7?
l?.75
17.70
1?.65
l?.60
t ? q.q
lL. JV

II.JI



HYDROGRAPH

TIHE
hrs

23.47
t? <n

23. 58
73.67
n? ?q

25.83
23.92
24.00
24.08
74 .17
?4.25
74.33
2C.q2
24. 50

IISLBId
cfs

a77
4.75
4.73
q./r
4 .6?
q .67
4.65
q ,6t
a\7
4. 53
4 .49
A NE

4 .40
4,55

HYDRBGRAPHS
cfs

7AA
7.66
7.64
7.61
74p.
7.36
-E2

7. 50
/.11
-1 r\
7.0?
6.73
6.37
5. ?5

DISCHARGE TABLE Csnt'd

T}UTFLOH HYDRT}GRAPH

cfs

L7 .46
12.41.
1 7,36
L?.3?
1'> '7-7LL.LI

3.7.72
L?.LA
t?, L1
ll,7u
11,.75
11.51
11.18
10.77
10.30
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I{YDFTOLOG I C FTEPOF!-I-

S-TAGE / S.|-OFTAGE ./ X} I SCHAFTGE

RESERVOIR NUIIBER = 2

RESERVOIR NAHE = bIIHGFIELD LA {* Csntrslled by Culv Structure A}
STORAGE VALUES bfERE Il.lPUT I1AMJALLY

DISCHARGE VALUES:
t
t

ELEVATION

CULVERT STRUCT A

CULVERT STRUCT B:
bIEIR STRUCT A.
r,EIR STRUCT B.

CULVERT A

.6 ilAtt?gh./kl^.5 t I

.6 ltAit2qh./kl^.5 * 1

2.63*12.567*H^1.5
?.63*?4*H^1.5

Q=
fl=
Q=
Q=

DISCHARGE (cfs)
CULVERT B UEIR A HEIR B

17.76
18.00
i?.00
20.00
z1 .00
z?.00

noo

STAGE ELEVATICIN

30. ?B
31.76
32.40
33.4?
34. 56
aq qo

0.00

I I I tl t

0,00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0. 00
?3..47
7 6 .51.

1 50. 73
?40.01

0,00
0.00

t I I tt I

0.00
0.00

0.00
45.16

tt Itll

0.00
U, VV

T}UTFLOH

cfs
IhE STOR

cu ft
TOT STOR

cu ft

0.2c
L . L.-l

a?a

0.00

1.7 ,7 6
itr on

0.00
0,00

0
o J,ruo

35?6i4
40i 636
SOiI JI-

u
0

U

65508
168C60
I I tV / L1

| | --ta ^IIl:.i.I.IV

1 584868
v

v
n

t,

0.00
LL.lf

1a 39

ic. 56

u. uu
0.00



Reservoir No. ? w*L,hevi> OUTLET STRUCTURES

: ' VERT STRUC A. 0=CoA[Zeh/k]^.5

i. ITJIDTH iin] = iB.
:. HEIGHT iirri = 18.
3. lrlo. BARRELS = L..
4. I}.IVERT ELEU, = 3.73
-t , n 

= 
tt all

$. CULI/ERT LENGTH ift) = 108.
7. CULVERT sLflPE (i;} = .?3.
S. f'lAf.lf.llf.lG'5 tl-VALUf = ,013

CULVERT STRUC B. 0=CoA[2qhl'k]^.5 ;
:

?. hliDTH {ini = 6..
I0. HEIGHT ( in i = 6. .
11. No. BARRELS = 1..
1?. INVERT ELEV. = 17.76....
13. Co = 0.60
1C. CULVTRT LEI.JGTH tft-) = .5..
15. CULVERT SL0PE (Z) = 0...
16. FIANNING 'S N-VALUE = .013
1,7. I'IULTI-STAGE OPTION ? (Y/N}

t
j
t)a
{
R

*
w>
I

!.
tli

l

F
5a

.' IdEiR STRUITURE A.

.' IS. IREsT LENGTH If t}
: t9. CREST ELEVATI0N
,' ?0, Cr+ = 2.6*l
,' ?1. EXP = 1.50
: 77. I'IULTI-STAGE OPTI[N

0=CwLH''EXP$
t{

= L?.567, .i
- t n -E h
- tct.d-J..

ir,EIR STRUCTURE B.

23. CREST LENGTH (ft)
24. CREST ELE'/ATION
?5. Cw = 2.6f,
26. EXP = L.50
27. I'IULTI-sTAGE I]PTION

0=CttLH''EXP

= 74.....
- !!r4. r.

? (Y/N) N

\
)s
3$
N!
\"n\qJG? (Y/Ni Y

"$

N}

Chanue item nnnber: 0 D)' to con t



HYDFIIfI_OGIC FIEPOFIT

COI,IBIT.TED HYDROGRAPH...
THROUGH

IdI}IGFIELD LAKE

Hyd. lls. 13

Hydroqraph type
Storrn f reqiren cy
Inflow hyd, no.

RESERVCIIR ROUTE
1.00 yr
!L

Peal.l discharge
Tirne intervai
Reservsir no.

J't r / J L I b

[trll

HYDROGRAPH DISCHARGE TABLE

TIIIE
hrs

11 .00
i1.08
11 .17
11 .25
11 .33
11.47
11.50
11,58
11 .67
r1.73
11 .83
LT.YI
12.00
12.08
a- 11
LL.I/

tt. tJ
1?, 33
rd,r+{
Ii, .IV

12.58
1E.67
r? ?E

12. 83
17.77
13.00

rt{Flou (i) r}rlou (i}
cfs cfs

20.03 21.13
t1,13 ?8.r9
2?,3? ?3.87
73.5? 25.43
?5.q3 27.?5
77.75 79.?8
7?.?8 32.0?
3?.09 36.61
36,61 45,?5
43. ?5 56.37
56.37 76.96
76.96 101.??

1,01.?? 177.65
t?7.65 153.49
i5J,4? 177.6q
179.64 204.60
?04.60 ?26.87
EE6 .87 ?44. 5?
zcc.5? ?54.?4
?34,2C ?50.78
?5fi,73 ?40.19
240.18 278.37
778.32 215.40
21 5.40 ?0i . 5?
?nI q6 to? J\?
LVI. sr t LVt ,VJ

zs./dt-o (i)
cfs

?6?.03
, An t I 4

t t,)(l5 a5

1 0?0. 08
T TJ/ . LI
1is6.83
| ?19 E7

LLrrt.IL

I ?BO e-r *J.,ro , d.I:
I g att I t

1 5?0.70
1 640.3?
1800.64
2004. 53
?710.47
?siA 75
iah | -j t

'ai I I I U

363?.67
4065.16
4 503,.1S
4?77.?7
si?a 15
a /tra a'r

,1/1E.? ?ngV JJ r JV

zs,/dt+o
cfs

962.C8
t vvJl. tv
1046.13
1091.56
ltJT.JJ
1 iB9. g0

t?c3. i6
I JUV. 75
1364.6?
1 438. 78
1531.10
1654.04
1819 . 34
2030. ?8
?783.&7
?583,60
! / Lr r VV

37?2,67
lAVH AI 

'

413i.50
l|.r/u.Lc'

4?9 4 ,40
5395.7?
Bla- .q-
Jr tL.vi

( i ) 0urFlold
cfs

dj)W. LL
al ZarV r JV

0.39
4 -Av./-l

r. Lu
L,q1
t vI t

3. ?0
q.VV
q?n
!, r 4V

6.81
I 15

12.87
r/,ov
,z ^-{J.5i
/Y HV

\1 tfl

?o na

33. 17
33. t7
33. 55
33.72

34.0i



HYDROGRAPH DISCHARGE TABLE Cont'd

TII.IE
hrs

13. L7
I ? aq
IJ.ZJ

13. 33
13.47
13.50
13.58
t3 .67
13. 75
i3.83

14.00
14.08
1A 1-7

Lq.73
14.33
rq ..+ I
14. 50
14,5S
r5. o/
14.75
14.83
LC.77
15.00
15.08
15.17
I q ?q

t E ??
I J, JJ

15.42
15. 50
15, 58
L3 .67
15.75
15.83
13.92
16.00
16.08
t6. 17
16.25
16,33
16.47
i6. 50

Irslos ( i )
cfs

I FI7 r'i-i

171 SA

1 56, 52
14rl q9
I ?q I 1

ro9.??
?3.60
78.86
61.7t
55.47

47 .17
c4.7?
47.60
40.78
f9 ?o

37.8i
36. 56
a= n 4JJ..tL

34.37
33,43
32. 58
31.81
31.11
3Q.47
?9.87
??.3?
28.8i
?8.33
77.88
77.4C
27.03
?6.62
26.?3
25.84
25.45
25.06
7q .68
24.30
?3.??
14. \L

73,73.

ilrFLoH (i)
cfs

I J | 'du

I 56, 5?
140.8?
125, 11
10?.7?
?3.60
78.86
65 .71
55.47
50,03
47 .17
s4.77
4?,60
40. 78
3?. ?0
37.81
36. 36
35,41
3C.37
33.43
37.38
31 .81
31,11
30.c7
?9.57
?q a,?

28.8i
?8.33
27.88
27.44
77.03
26.62
26.23
25.84
25.45
73.06
74 .68
24.30
23.?2
?3.56
1-r. 11

zsldt-o ti)
cfs

A \ / A A1

666C.17
69?3.88
/ L-,tf..4I
7347.37
?EI 

' 
E?

/lrl.-t.JJ

76q8.09
7751.2?
78?6.4?
7878.19
7?tq.?6
7?S?.01
7984.q3
7?82.77
799 6 . 1.6

8006 .6S
80i4.15
801 ?,02
B0z1 .4?
8021.77
8020.06
8015. 58
801 1 .47
8004.90
7?96.??
7?87.85
7777.37
7?66.74
795T 92
7? 40 .68
792A \A
7?tr.60
78?5.82
7879.27
7861.93
78q3.84
7874.98
7805.36
778q.?8
7763.87
/ /L+E.Vt1
7719 \1

zsldt+O (i)
cfs

6C41.77
673?.61,
6???.58
7771..79
741.8.41
7583.69
7717.3q
7820. 5 5

78?5.80
7947.60
7983.6?
801 1 .46
8033. ?0
8051 ,75
8065,65
807 6 .1,q
8083,65
8088. 52
8090. ??
8Q9t.?7
8089. 57
8086,08
8080,97
8074.40
s066,48
8057,33
80q7.05
8035.70
8023. f,8
8010.13
79?6.00
798i .03
7?65.74
7948.67
7951 .33
7913.22
7894.35
787C.71
7854.33
7A33.20
781 1 .35
, ,HH X 

'

OUTFLOH
cfs

Jrt.rJ

34.35
Jr{.9.l
2n E-

34. 58
34 .63
34.66
34 .6?
3C.70
34.77
3q.73
34.73
34.7q
\A }A
34.75
?t aE

2i 1e

34.75
34.75
an 1E

aa 1=

34.75
aa ac

3q.74
34.74
34.74
34,73
3C.73
34.7?
34.7?
an aa

3q .71
34.70
34.70
34.69
3C.69
34.68
34 .67
34.66
3C.&6
34.65



HYDROGRAPH DISCHARGE TABLE Csnt'd

TII.IE
hrs

16,58
16.67
1A 7\
16.S3
16.??
l/.uv
17.A8
17 .1.7
17.?5
17.33
L7.q?
17.50
17. 58
L7 ,67
17.75
11 na

17.?2
18.00
18. 0B
ta. L7
18.25
18.33
r8.42
18.50
18. 58
r8 .67
18.75
18, 83
t8.?z
19.00
19.08
L? .17
l?.?5
1?.33
19.42
1?. 50
1?.58
19.&7
19 7\
19. S3
t9 9"
20.00

r[rFlord t i ]
cfs

?? qq

?1.70
?1.45
71.7?
", t nrr

20.80
20,60
?0.47
?0.25
20.08
LY,YL
19.76
L? .60
1?.45
1?.30
17 .14
18.9?
i8.84
18,68
18.53
18. 38
t8.22
18.07
17.9?
17.76
17.61
17.q5
17.30
17.Iq
16.??
16. B3
16,68
i6.5?
16.37
16. ?1
TA fl5
15. ?0
1\ ]A
I E BN

riJFLObf { i }
cfs

LL. J J
D4 - C
LL.LJ

?t.97
?1 .70
?L .41
tr.tf.

7r) Flo

20.60
70.q?
?0.75
20.08
19.?L
1?,76
1? .60
1?. q3

19.30
19.14
18.77
18.84
18.68
18. 53
18. 38
18.22
18.47
t7.92
17.76
L7 .61
17.45
17.34
r/.1.t
16.?9
1A Aa,

16.68
16,52
r6.37

tA r)5

15.90
{ E t-t

1q q9

I J,'tJ

25./dt-o ( i )
cfs

76?6.30
7672.43
7648,00
7A?? Ae

7597.43
7-:71 .38
7544.88
7117 .?4
74?0.60
746?.88
7.?54 .90
7406.38
7377.6q
7348.60
7319.2",)
,t {.d7 . ol
7?39.70
7?2?.50
717?.A7
7168.25
7137.?1,
71 05.89
7074.?8
7442.39
70rc.2?
6977.77
6945.04
6917.0?
6878.73
6845.15
681 i .28
6777 . Lq
67C7.71
6708,00
6673.00
6637.77
660e. 16
6566, ii
6530. 18
6473.77
64 57. 08
6.?20, t0

?s/dt+o {i}
cfs

7765.18
i-7 41 -i ?

I t I I J-l

r hv J I I

7 666 .64
/AUlt -H

/oLq.vo
7587. i0
7559.7C
7332.00
7503. ?0
t u I a oa

7446.70
7Ct7.63
7388.?7
7358.61
73?8,67
7??8,CC
7267 .94
1aa1 t E
/ LJ / . ). J

7706.48
7t74.73
7143 . 10
71t1, .19
7A78.79
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Geotechnical o Construction Materials o Environmental

April 9,1993

Mr. Jim Bennett, P.E.
Governor's I-a.nd Management Company
2700 Two Rivers Road -
Williamsburg, Virginia 23185

ECS Project No. R1280

Reference: Beporl gf,Sgbsurface Exploration and Geotechnical Analysis, Dams Bay

l;13*3,i"i*t""il", city county, virginia

Dear Mr. Bennett:

Submitted herewith is our report of Geotechnical Exploration for the above referenced
project. This study was perforined in general accordancb wittr our proposal R386-P.

This report contains our recommendations regarding geotechnical related desim and
construCtion issues for the proposed dams. ThesJ findiies-are expected to aid in the-desisn
and construction of earth-en 

-embankments 
and water-retenti<in structures for the trlo

proposed ponds.

We. have appreciated the opportunity to be of service to you in the design phases of this
project andtrust you will cali bn us if we can be of further aisistance.

Respectfully,

(3)
(1)

Governor's l-and Manaqement ComDanv
AES Consulting Enginelrs (Attn. Mirc bennett)

ENGINEERING CONSUT29{ERVICES, LTD.nr@
David E. Stinnette
Projegt Engineer

€J*LLU'
Roland E. Dubb6, P.E.
Vice President
Norfolk Branch Manager

DES/MAP/R1280RPT.

Rol.qilD E DUBBE

\:;, No;
,q, ' 8825..z!^ ,qf.

bo*^oud

341 ClevelandPlace,Suite 105 o VirginiaBeach,VA 23462 o (804) 499-9100 o Fax(804) 499-2404
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PRO.IECT OVERVIEW

Executive Summary

Engineering Consulting Services, Ltd. has compiled a Geotechnical study for the

proposed Ponds A and B at the Governor's Iand 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 1,0 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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ECS Project No. R1280 Page2

Scope of Work

The conclusions and recommendations contained in this report are based upon a total
of six borings (B-1 through 8-6) 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 Ch aracteristics

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 at22 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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EXPLORATI ON PROCEDT]RES

Subsurface Exuloration Procedures

The soil borings were performed with an all terrain
continuous flight, hollow stem augers to advance the

used in this process.

vehicle drilling rig which utilized

boreholes. Drilling fluid was notI
I
I
I
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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 nvo 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 t2-inch intenal is termed the Standard Penetration Test (Sm) 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 I-a.nd. 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 20Vo. 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.

Geolog!'

The project site is located in the Coastal Plain Physiographic Province. The Coastal
Plain is tlpified 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.

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



I
I
I
I
t

ECS Project No. R1280 PageT

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 CI-AY (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, 8-6) generally consisted of erratic deposits of Clayey SILT (ML),
Silty CI-AY (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 to22.00 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 1,0Vo finer than the No. 200 Sieve. We anticipate
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ECS Project No. R1280 Page 9

that this material will be readilv available from the excavation for the Pond B

impoundment.

In order to reduce seepage losses through and below the Pond A dam, we recornmend 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 l0-2 cmf sec. Core and key permeability can

be taken as 10-5 cm/sec. Referencing the boring logs included in the Appendix, soils

classified as CL and CH can be assumed to have a permeability of 10-5 cm/sec. AII
other granular soils indicated by the boring logs can be assumed to possess a

permeability of 10-2 cm/sec to 10-3 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 10-5 cm/sec or less and a

ma:rimum 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 Seenage 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 20Vo 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
ag9regate 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
recorlmended 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 wiil 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 lbs/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
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
L00 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
recorlmend 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 95Vo of that soil's
Standard Proctor ma,rimum 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 3Vo above and LVo 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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APPENDIX I

TEST BORING LOCATION
SKETCH

BAY 5 - POD 2 ST'BDIVISION
JAI'{ES CITY COU!flly, VIRGTNTA

ECS PROJECI NO. R1280 ENGINEERING
CONSULTING
SERVICES.LTD
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OVNER

GOVERNOR'S LAND MGT. CO.

DAMS BAY 5. POD 2 SUBDIVISION
ARCHITECT-ENGINEER

AES CONSULTING ENGINEERS
STTE LtrCATItrN

GOVERNOR'S LAl'{!, JAMES CITY COUNTY, VA
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d
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DESCRIPTIBN trF MATERIAL

PLASTIC VATER LTOUID
LII'IIT Z CONTENT Z LTT,IIT I-o_----a

^ STANDARD PENETRATIDNa9 BLovs./Fr.
SURFACE ELEVATT0N 

29 -oo

[ff, ?i,tit 
S,LT' Lisht ron' wer'

25

20

15

10

END OF BORING 25.o',

:illl, 
t(Ai' Brown ond GroY' Moisr'

Silfy to Cloyey Fine SAND, Troce
Clay Seoms, Lighl Groy ond Ton,
Moisl, Loose, (SM-SC)

Silty CLAY, Troce Sond Lenses,
Llght Groy, Moist io Wei, Medium
sriff, (cH)

Silty Fine SAND, Light Groy,
Soturoted, Very Loose. Verv Soft.
(Sv) [Somple 

'wos 
ilquid.]

Silty CI-AY, Wiih Sqnd Seoms, Brown
ond Groy, Moisl, Soft, (CL)

Fine Sondy Morine Cloy, Dork Groy,
Wet, Medlum Stiff, (CL)

TI-E STRATIFICATION LII'€S REPRESENT IHE APPROXIXATE BCUNDART UNES BETYEEN SOIL TYPES II+-STTU T}IE TRANSIT]ON MAY 3E GRADTAL

vL 7 FEET vs on @ roRrNo srARrE! 0J_10-93 TOPSOIL DEPTH: 6"
80RrNG cor,rPLErE! 03_10_93 CAVE ]N IEPTH E

FOREHAN AYERS IRILLING f{ErHol HOLLOW STEM AUGER
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OWNER

GOVERNOR'S LAND MGT. CO.

JOB *

Rl 260
PROJECT NAME

DAMS BAY 5. POD 2 SUBDIVISION
ARCHITECT-EN6INEER

AES CONSULTING ENGINEERS
SITE LOCATItrN

GOVERNOR'S LAND, JAMES CITY COUNTY, VA

L

z
F
<f
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ul

G caITgnaTED PENETR0METER
Tonszrl,e

F
L

-
tJ
cl

DESCRIPTION DF MATERIAL

lrJ

z
F
t,
a
!J
J
L
E
<to

z

r.
LT

C]o
UJu

PLASTIC VATER LIOUID
L]I.IIT Z CONTENT Z, LIMIT '/.-O-----a

^ STANDARD PENETRATION
a9 BLovs./FT.SURFACE ELEVATTDN 29.00

Silty C[-AY, Brown ond Groy, Moist,
Soff to Medium Stiff, (CL)

25

11

10

20

15

END OF BORING 15.0',

10

Silty to Cloyey Fine SAND, Light
Groy ond Ton, Moisi, Loose, (SU-SC)

Silty CI-AY, With Sond Seoms, Light
Groy ond Ton, Wei fo Soiuroted,
Very Soff to Soft, (CL) [Soturoteafrom 11 faei.l

TI-E SIRATIFICATION LII€S REPRESENT THE APPROXIHATE BTIJNDARY UNES EETVTEN SOIL TYPES IN-SITU IHE TRANSITION I.{AY !E GRAD(JAL

vL 11 FEET vson@ BoRrNc srARrE! 03-1 0-93 TOPSOIL DEPTH: 6"

BoRTNG c0MPLErEr) 03_1 0_93 CAVE IN I]EPTH €

FOREMAN AYERS DRILLING r.lErHo! HOLLOW STEM AUGER



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

EVNER

GOVERNOR'S LAND MGT. CO.
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R1260
PRtrJECT NAME

DAMS BAY 5. POD 2 SUBDIVISION
ARgHITECT-ENGINEER

AES CONSULTING ENGINEERS
STTE LSCATION

GOVERNOR'S LAND, JAMES CITY COUNTY, VA
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z.

uz
o

l!

I
F
lrj
trl

z.

d
Lrl

o(J

DESCRIPTION OF MATERIAL
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a
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STANDARD PENETRATIEIN
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SURFACE ELEVATTBN 
27.OO

Silty Cl-AY, Brown. qnd Groy, Moist,
Medium Stiff, (CL) t.'\

E
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I
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:
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25
a1II

ItIt

20

15

10

9

END OF BORING @ 25.0'

Silly fo Clcyey Fine SAND, Wilh
Cloy Seoms, Groy ond Ton, Molst,
Loose, (SM-SC)

Silty CLAY, Troce Fine Sond. Liqht
Groy ond Ton, Moist, Soft, (CL:CH)

Silty Fine SAND, Troce Cloy, Brown
o.nd G_ro_y, S_oturoied, Very-Loose to
Very Soft, (SM)

Silty Morine Cloy, Dork Groy,
Moist, Medlum Silff, (CH)

Sllty to Cloyey Fine SAND, Brown
ond Llght Groy., Soiuroied, Very
Loose, (SM-SC)

Tr€ SIRATIFICATI0N Llr€s REPRESENT rHE APpRoxn{ArE BcuNDARy uNEs CrrviEN sorr- fipEs rrr-srru rrre rnfiGii]EIlillEGIIGI
vL 10.5 FEET vs on @ BoRrNo STARTE! 03- 1 0-93 TOPSOIL DEPTH: 6"

BoRTNG C0HPLETE! 03_1 0_93 CAVE ]N I]EPTH E

F0REI'|AN AYERS IRILLING HETHOD HoLLow STEM AUGER
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OVNER

GOVERNOR'S LAND MGT. CO.
PROJECT NAHE

DAMS BAY 5 - POD 2 SUBDIVISION
ARCHITECT-ENGINEER

AES CONSULTING ENGINEERS

GOVERNOR'S LAND, JAMES CITY COUNTY, VA

F
t!

z
F

LlJ
trJ

-O- caurrnarED pENETRoMETER
TONS,/FT.E

1e345+

lrj

z
F
an

a
lrJ

0_I
v)

z.

e
I,J

(J
TJ
d.

DESCRIPTIEN OF MATERIAL

PLASTIC VATER LIOUID
LII{IT Z CENTENT 7. LIMIT I-o_----a

^ STANDARD PENETRATIDN
a9 BLovs./Fr.

SURFACE ELEVATT0N 
20.00

Cloyey SILT, Brownish Ton, Moist,
Medium Sliff, (ML) 6

:

i

:

16

'to

U

-5
END OF BORING 25.O'

Silty CI-AY, Troce Sond Lenses,
Llght Groy, Moist, Medlum Silff,
(cL)

Fine to Medium SAND, Troce Silt ond
Grovel, Brownlsh Ton, Molsi, Medlum
Dense, (SP-SM)

Cloyey Morine Silt, With Sond
L€nses, Dork Groy, Soturoted, Very
Soit, (uL)

TIE STRATIFICATION LII€S REPRESENT IHE APPROXI},IAIE BOJNDARY UNES BETYEEN SOTL TYPES IN.STTU THE IRANSITIOI,I HAY !E GRADUL

vL 1 1.0 FEET vs on @ BoRrNc srARrE! 03-1 0-93 IOPSOIL DEPTH: /'
BoRlNc coHPLErEr 03_10_93 CAVE ]N I}EPTH E

F0RE|,iAN AYERS DRILLING r,{ErHoD HOLLOW STEM AUGER
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DAMS BAY 5. POD 2 SUBDIVISION
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SITE LOCATIBN

GOVERNOR'S LAND, JAMES CITY COUNTY, VA
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END OF BORING 15.0',

i

Sondy CI-AY, Wlth Sond Seoms ond
Orgonlcs, D-ork Groy, Soluroted,
Very Soft. (CL) [Altuviot Sedimeni]

Silty CI-AY. With Sond L€nses, Troce
Morsh Gross, Medium Groy,
Soluroled, Very Sofl, (CH) fOrgonicSllt from 8 Feet]

Cloyey Morlna Sllt, Llght Groy,
Wet, Very Soft to Soft, (MH)

Cloyey Mqrine Silt, Medium Groy,
Wet, Medlum Sflff, (U[_-UH)

TIE S]RATIFICATION LII€S REPRESENT THE APPROXIXAIE BIIJNDARY UNES BETYEEN SOIL TYPES II'I..STTU THE TRANSITION HAY 3E GRADTAL

vL 1.0 FEET vs on @ roRrNc srARrE! 03- 1 0-93
BDRTNG cof,rPLErEll 03- 1 0_93 SAVE lN BEPTH E

FERExAN AYERS I]RILL]NG METHBD HoLLow STEM AUGER
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PROJECT NAME
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ARCHITECT-ENGINEER

AES CONSULTING ENGINEERS
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Groy, Soturoi€d, Loose, (Sp-SM)

TTE STRATIFTCATTON LII.TS REPRESENT IHE APPREXIilATE BTIJNDARY UNES BETYEEN SOIL TYPES IN-SITU THT ]RANSITION I{AY 3E GRADTAL

vL 9.0 FEET vs oR @ roRrN6 srARrEs 03-10-93 TOPSOIL DEPTH: {'
8oRING coMPLErEr] 03-10-93 CAVE IN IEPTH E

FoREI,rAN AYERS DRILL]NG HETHBI} HoLLoW STEM AUGER
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o Travis Pond Dam

It is our estimation that the existing dam at Travis Pond is:approxirnately 200 feet long.
The front (pond) side of the dam was vegetated with manicured grass. The topography of
the crest of the dam is relatively flat. The back (downstream) side of the dam was

with manicured grass.

Whittaker's Lake Dam

It is our estimation that the existing dam at Whittaker Lake is approximately 400 feet
long. The front side of the dam was vegetated with grass.
the dam is relatively flat. The backside of the dam
underbrush and small trees.

The topography of the crest of
was heavily vegetated with

dam at Bennett's Pond is approximately 330 feet
lightly vegetated with tall gnss. The topography of

:'1.:
:-:.:: a.

Bennett's Pond Dam

under's Hill Pond

Lake Dam

JAOZl)

Dam

flat. The backside of the dam is vegetated with

.is
tali

dam
the

r,

':. 
,
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Th: following discussions provide a general overview of the composition
and the underlying subsurface conditions.

of each dam

lwlerts Lake Dam

.The transitiors I

results of 
9u1 

soil test bgri.ngs and laboratory testing indicates that the existing dam,

11Tj to^lhs 
s11nled,is^generally comprised;f T material to,depths :fF":owtopofdamsurface.Thefilllayers,whichcomprisethetopshelland

are classified as Clayey SAND (SC), Silty SAND (SM), and Fat CLAY
ly soils are loose in density and the clay soils are very soft to very stiff in

y. The transitions from the fill material into the natural original soils were 
, . *

:lean. In this regard, it appears that proper steps were taken to remove heavy : . '

l/or thick vegetation prior to fill placement. The transition between the fill . :

The transitions from the fill material into the natural original soils were , -
)an. In this regard, it appears that proper steps were taken to remove heavy : 

.

tppears to represent the original ground surface.

d;. ilb *Jcr"y.y;^$; rslrjiil;;;*j''"n .I;.#i

r/er ulluK vegerauon pnor ro nll pracemenl. lne uanslllon Detween tne Illl :

an{ the original ground surface in boring B-2, which was performed near the " .

Le dqry, was marked by the presence of a layer of orangish brown, Sandy Lean : 
,

;):-:*^':T: r:1:3:T1!:y::r,'T 1ll'.imate 
depths or 14 reet and : ,; ;;;;;i,;i ;;j#;;:" "'-

thefillmaterialgenerallyconsistoferraticdepositsof

;:j::,



Governor's Land Dams - Embankment Evaluation
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Pgge No.

:......
appjoximate depths of 28 feet and 33 feet, and appears to represent the original ground

surface.

The natural soils underlying the fill material generally consist of erratic deposits of
medium dense Poorly Graded SAND (SP), soft to medium stiff Sandy Elastic SILT
(MH), and medium stiff Sandy Lean CLAY (CL).

Significant moisture was not observed within the dam fill material.

The results of our soil test borings and laboratory testing indicates that the existing dam,

at the areas and depths sampled, is generally comprised of fill material to depths of about

13.5 to 15 feet belowtop of dam surface. The fill liyers, which comprise the top shell

and the inner core, are ciassified as Fat CLAY(C-.{f,9,:,sandy SILT (ML), and sandy Lean
@fu*Y {Ct). The clay and silt soils are soft to stiff in consistency. fn" transitions from
the fill material into the natural original soils were not determined along the shoulders of

.proper steps were taken to remove heavy tc r thick vegetation prior to fil"l

o Founder's Hill Dam

,.4lgggment. The transition between the fill material (clay core) and the original grourd
sttrface in boring.B-2, which was perform:g. 

".T.1h:_"T,,:: *l.l. !a1, 
was mlked b1

the presence of a layer of orangish brown, Silty SAND (SM). This stratum was observed

original ground surface.

" - ,n" r;"1 soils underlying the fill material generally consist of erratic deposits of very
,' ' loose Clayey SANDS (SC), loose Silty SAND (SM), very soft to soft Fat CLAY (CH),

", . ,,-tft6buntered in boring B-2 ata depth of about 16 feet below top of the dam surface. The'
. -$itsence of water at this does not present a problem with the stability of the dam.

Theresultsofoursoiltestboringsandlaboratorytestingindicatesthattheexistingdam,
at the areas and depths sampled, is generally comprised of fill material to depths of about

the inner core, are clasiified as Fat CLAY (CH) and clayey SAND (SC). The clay soils
are medium stiff to very stiff in consistengV, a1d the sand soils are.loose to 1e$i1n
dense. The transitions from the fill material into the natural original soils were relatively
clean. In this regard, it appears that proper steps were taken to remove heavy topsoil
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ENGINEERING EVALUATION AND CONCLUSIONS:

- €ffu*existing dams satisfy the current state dam design criteria, andlor other commonly

j **dCcepted dam design criteri4 with regard to embankment composition (material type and

, ENGTYRTN: 
":*tyyERVrcES, 

LrD.

-l r'flvvvPwu uau uuJr6rr vrrtvrrcb wILIr rf/6(tlLr L\, glllu<llll\lrrvlrl r9\JrtlPvDllruu \urqrvrr4r uPw.
: density) and overall stability. In general, the dams are classified as Zoned Earthen Dam

structures, comprised-predominantly of an impervious clay core with clayey and sandy

soils comprising the shell.

General maintenance, however, should be provided for each dam on a routine basis. This
: should include annual inspections for surface erosion or vertical and horizontal cracking

in the embankment. In addition, 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. All large bushes and trees should be removed from the

,:., embankment face (both front and back sides), and animal burrows or other holes/cavities

ECS, Ltd. has appreciated the opportunity to be of service to you on this project. Please

,.1
Respectfully,

a::.'

otterer
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CONSULTING ENGINSERS

5248 Olde Towne Rood . Suite I
(757) 253-0040 . Fox (757) 220-8994

. Williqmsburg, Virginio 23lgg
. E-moil oes@widomoker.com

March Tl.1997

Mr. Darryl E. Cook, P.E.
Environmental Director
James City County Environmental Division
P.O. Box 8784
Williamsburg, Virginia 23 tB7 -87 84

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 drawings for stormwater management structures in the
Hearthstone, Kitchum's Pond, flanter's Round subdMsions of Governor's Land. The
outstanding Letter of Credit, 5930114, is currently in the amount of $76,000.

Please note'that the water level of Bennett's pond is elevated due
Wingfield Lake riser structure. The maintenance staffat Gdffior's Land
the situation.

to a blockage at the
are trying to correct

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

/ ft*E-^--
V. Marc Bennett, P.E.

Attachments

H:V173\05-z\WORDPROC\DOCUMENTS\GL52L0 l. VMB

m7324?V>A)" 4 -'
/S 

n,!',1! pn,

E""'";f+l'ffi



AES CONSULTING ENGINEERS
Engineering, Surveying and Planning

5248 Olde Towne Road, Suite 1

WILLIAMSBURG, VIRGINIA 23 188

(757) 253-OO40
FAX (7s7) 220-8994

J^,, :a.1......Co.r-,9-.ll.t-*..y..:ea-t')tq-l€--r4*!:Dltst*

WE ARE SENDING YOU N.Attached X Under separate cover via

tr Shop drawings

tr Copy of letter

4hrints

I Change order n

N T=TFq?T=- ^F TRANSNNITTALL5L=U UL-=Lnl LV/l

n Plans

DATE

f€beu*rtt t4 2{t2L
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THESE ARE TRANSMITTED as checked below:

[I For approval

WFor your use

n As requested

I Approved as submitted

I Approved as noted

n Returned for corrections

n Resubmit _ copies for approval

X Submit copies for distribution

fl Return corrected prints

REMARKS

l'4

n For review and comment fl

T FOR BIDS DUE tr PRINTS RETURNED AFTER LOAN TO US

L ile /
'-l *e+E <S*rvl/ at-te (Acit-,-t t€s ko'* AE:r|tr,L(, N€,FfL
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1 n-(OE t-+A-( io.) vJ it(* t-.i.txJ t F-<ryt* I )eV € -{ t rtt" F4 E *5.t(4 i-d?pa<' .

SIGNED: / M"COPY TO
If enclosures are not as noted, kindly notify us at once



DTwToPMENT MnNecrunvr
l0l-E Moui.rrs
(757) 253-667r

CooECounr,rxcr
(757) 253-6626

hmnouunrnr DlvtsIoN

(757\ 253-6670

PuNNrwc

(75n 2$-6685

C.ouNrY ENcIIEER

(757) 253-6678

Ivrrcmnp Perr Mexncsurvr

(757) 253-2620

Bev Roeo, P.O. Box 8784, Wrrrnusni;nc, Vtncu.ne 23L87-8784
Fax (757)253-6850 E-trlen: dewman@james-city.va.us

Re:

co deco mp @ jame s-ci ty. va. us environ@james-city.va.us plenning@iamei-city.va.us

January 24,2003

Mr. James H. Bennett
Govemors Land Associates
9701 Mill Pond Run
Toano. Ya. 23168

Governor's Land - Bennetts Pond
County Plan No. 5-14-93
Stormwater Management Facility
Countv BMP ID Code: JR 021

Dear Mr. Bennett:

The Environmental Division has reviewed a record drawing and post-construction geotechnical
report (ECS # 6221 datedDecember 3l't 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

eastem portion of Governor's Land.

Based on our review of the project and a concurrent field inspection as performed on January 10s

2003, the following items must be addressed prior to release of the developer's surety instrument for the

stormwater management/BMP faciliry 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
relative to the primary discharge device for the BMP. It is understood that this BMP is

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 l5-inch pipe set, invert Elevation 17.76 and375 ft. in length. As surveyed

normal pool for the facility (81. 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 veriff that design

depth (elevation) was achieved and that excessive sedimentation does not exist in the bottom of
tne facitity. Record drawing Sheet 2, Pond A Dam Cross Section, shows a design elevation at

the upstream toe of dam at approximately El. 8.0. The upstream toe is approximately 10 ft.

below normal pool.



Constraction - Related ltems:

3. Stabilize with seed and mulch or matting bare soil.areas as observed within the emergency
spillway. The emergency spillway is situated on the southeast side of the dam.

4. A subsidence hole was observed on the upstream face of the dam just above normal pool at about
the center of the embankment. Fill with compacted material and seed and mulch.

Once this work is satisfactorily completed, contact our office appropriately for reinspection. We
can then proceed with final release ofihe surety and/or closing out the project. One reproducible and
one blue/black line set of the record drawings will be required once the above items are adequately
addressed.

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Joe
Buchite at757-253-6643 if you have any further comments or questions

Civil E

Environ Division

Marc Bennett, AES - via
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l0l-E Mouvn Brv Roro, P.O. Box 8784, Murevssunc, VlncrNte 23187-8784
(757) 253-6671 Faxz (757) 253-6850 E-um: devtman@james-city.va.us
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(757) 253-6626

codeconp@james-city.va.us

Mr. James H. Bennett
Govemors Land Associates
970i Mill Pond Run
Toano, Ya. 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:

EuvrnoNuwrerDmstott
(75n 253-6670

environ@jrmes-city.va, us

Pur.nrrNc

(757\ 253-6685

planning@james-ciry.va.us

Courvrr Encrxrrn
(757) 253-6678

Ivncnrno Pssr Meucrurrr
(757) 253-2620

January 24,2003
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The Environmental Division has reviewed a record drawing and post-construction geotechnical
report (ECS # 622I 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 ofthe project and a concurrent field inspection as performed on January 10e

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:

{b*a,&6tyfu l:,,1r $*t",,,. [}+rrl j/sv,*." t;g*_
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
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 l5-inch pipe set, invert Elevation 17.76 and375 ft. in length. As surveyed
normal pool for the facility (El. 18.25) is approximately 0.5 feet higher than design elevation (E1.

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

,^ { i the facility. Record drawing Sheet 2, Pond A Dam Cross Section, shows a design elevation at
u the upstream toe of dam at approximately El. 8.0. The upstream toe is approximately 10 ft.

t

J
0\t
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below normal pool.
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Constraction - Related ltems:
ll /

I ' /1 tl | /
6rey2 hat 7*n*. tvol' /^+1// 1t'rwa h4' 0(L

Stabilize with seed and mulch or matting bare soil.areas as observed within the emergency
spillway. The emergency spillway is situated on the southeast side of the dam.

A subsidence hole was observed on the upstream face of the dam just above normal pool at about
the,center of the embantr<rnent. Fill with compacted material and seed and mulch.

Once this work is satisfactorily completed, contact our office appropriately for reinspection. We
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 drawings will be required once the above items are adequately
addressed.

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Joe
Buchite at757-253-6643 if you have any further comments or questions.

Civil Engi
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Marc Bennett, AES - via
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DATE:

TO:

FROM:

SUBJECT:

April23,2003

Scott Thomas

Victoria Bains

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 Certifi cation :

No further action required.

Record Drawings:
Elevations of inverts for the l8-inch equilibrium pipe and another l8-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 ltems:
Trash and debris was cleared from entire facility. Depressions above inflow pipe from DI on the
southeast comer of facility were filled. Bare areas had topsoil added then seeded and mulched to
stabilize area.

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

CONSUITING ENGINEERS



Re c o r d D r uw in g/c o n s tr uctio n c ertiJic at io n s u b mit tal fo r a B Mp F a c i lity

Date:

Inspector: dn
D
J
c
j
tr

Pat Menichinol
Gerry Lewis \
Beth Davis I
Mike Woolson,/
Joe Buchite //
Other:

Project:
BMP Facility:
Plan No.
BMP ID Code;

I have received-a transmittal for a decord Drawing and D Construction Cerlification for the above referenced
tacttitv on ftll lf K00 &. prior to nrl 

"ngineering 
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 poftrays what you saw in the field. please review the
drawing and return to me promptly so I can proceed with the review for cerlification 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 uny oth.r related non-BMp site issues such as erosion,
stabilization, removal of erosion & sediment controls, etc. that are not related to the BMp, I can easily add these
items to any comment letter that I may forward to the ownerlEngineer. Let me know if any outstanding site issues
remain.

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

Scoft

SWMProg\BMP\ConlnspVnsp.trans



James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

,d-.8\ Jam
Ig- 

-t r 
"^\ 

Stormw:19 upt-alt )51#t -, De
'ftmJ

.-titr-

-
county Blvlp ID code (if known): 

^f4 
a Z /

Name of Facility:

Location:

BMP No.: _g!__ Date:

Name of Owner:

Name of Inspector:

Type ofFacility:

Weather Conditions:
.a

Type: fftinuf Inspection O County BMP Inspection Program D Owner krspection

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

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

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

Comments

Embankments and Side Slopes:

Interior Landscaping/Planted Areas: fl Constructed Wetland/Shallow Marsh O Naturally Established Vegetation

Page I of3



Water Pools: /Permanent Pool (Retention Basin) O Shallow Nlarsh (Detention Basin) Cl None, Dry (Detention Basin)

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

Inflows @escribe Types/Locations): / {

Principal Outlet Structure - Barrel, Conduit. etc. :

Emergency Spillway (Overfl ow):

Page 2 of3



Comments

Nuisance Type Conditions:

Surrounding Perimeter Conditions:

Overall Environmental Division Internal Rating:

Signature:

Title:

SWMPTo g\BMP\CoInspProg\DetRet. wpd

,/ ./
D^,", {/,/g,/as

,/.t4/, ,?-1
,/€o4<re 4 U.A /.1./€"4<2e 4 1/..,,7/r/ea aat23

fe q^/hZo*r.;/- aa-*n 22,/
<azfu
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James City County, Virginia
Enwironmental Division

Sto.mra t er l,Ianagment /BMP
Record Draving Revier Fom

countvPlanNo. $* la' - q3

proiecr Name: ,.";3rS". {f i.r*t.' *". #*,ooo /* {)}itn;- -
Stromwater Manactement Fasiltiy :

Corrconent
Approrred

P]-an

Record
Drawin<' OK

Top of dam (lowest point) 2*l , '#'#*-

Top of Dam (reported) .4, "i f',
b- '-.L\."r G- /,4.1 {""

Top width of dam /ff"'
Crest of ri-ser f-rfr4.rtf.* ry*w
Crest of Emerq. Spiffwav gi /" *.* q^d. w t
Low Water elevati-on l'/,4'"

Normal Water 1evel /r/4, I f, g'r
Bottom of pond efevation /,r4
Inflow Pipe size (1) l.F *.l[],ff

Inflow Pipe size (21 ,n F" ",4'r8

Inflow Pipe size (3) / fr//{:lt/
Barrel Dlameter ( i-nches ) @EHt
-7 {'
ti5 ,rr Storm Elevation t',il{ /Wfu;:'

TraK rack/anti-vortex tvpe 1,*,*n&
Forbav, baffle walf, etc. Sfr6,at'"

Pond drain elevation 4t4
rt/a-' *Etlg2'p",r"r{',* fr ,(..fri +t'"'?' l& ji*n*,t ?*-qr.ff1a

Date: 4:' ? i3'

Name: .f:' , /."f*oi'l
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