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CERTIFICATE OF AUTHENTICITY

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

LISTED BELOW.

BMP NUMBER: PC173
DATE VERIFIED: June 8, 2016
QUALITY ASSURANCE TECHNICIAN: Natalie Prevette

LOCATION: WILLIAMSBURG, VIRGINIA



DATE:

TO:
FROM:
PO:
RE:

Stormwater Division

MEMORANDUM

March 9, 2010

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

270712

Files Approved for Scanning

General File ID or BMP ID: PC173

PIN: 3842400001A

Subdivision, Tract, Business or Owner

Name (if known): New Town

Common Area BMP Parcel 1 portion of former

Property Description: parcel 2
Site Address:

Box 7 Drawer: 4

Agreements: (in file as of scan date} N Book or Doc#: Page:

Comments
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DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

COUNTY OF JAMES CITY, VIRGINIA

THIS DECLARATION, made this 3rd  day of _ October ,20 07 | between
ociates, LLC , and all successors in interest, ("COVENANTOR(S)"),
owner(s) of the following property:

Parcel Identification Number: _3842400001A
Legal Descriprion: BMP_Parcel 1 Portion of Former Parcel 2 New Town Sec 2 & 4

Project or Subdivision Name: _ New Town
Document No. 040009441

OR Deed Book , Page No.
and the County of James City, Virginia ("COUNTY.")

WITNESSETH:

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

i The COVENANTORC(S) shall provide maintenance for the drainage system including any
mneft conirol facilities, conveyance systems and associated easements, hereinafter referred to as the
"5YSTEM," located on and serving the above-described property to ensure that the SYSTEM is and remains in
proper working condition in accordance with approved design standards, and with the law and applicable
executive regulations. The SYSTEM shall not include any elements located within any Virginia Department of
Transportation rights-of-way.

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

3. The COVENANTOR(S) shall provide and maintain perpetual access from public right-of-

ways to the SYSTEM for the COUNTY, its agent and its contractor.

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

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

6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any and all
claims for damages to persons or property arising from the installation, construction, maintenance, repair,
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operation or use of the SYSTEM.

s

7. The COVENANTOR(s) shall promptly notify the COUNTY when the COVENANTOR(S)
legally transfers any of the COVENANTOR(S)’ responsibilities for the SYSTEM. The COVENANTOR(S)'
shall supply the COUNTY with a copy of any document of transfer, executed by both parties.

8. The covenants contained herein shall run with the land and shall bind the COVENANTOR(S)
and the COVENANTOR(S)' heirs, executors, administrators, successors and assignees, and shall bind all
present and subsequent owners of property served by the SYSTEM.

9. This COVENANT shall be recorded in the County Land Records.

[N WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF

COVENANTS as of the date first above written.
COVENANTOR(S)
New @s smatps p c

< igna re® l
n P. McCann, Executive Director
Print Name and Title

ACKNOWLEDGMENT

COMMONWEALTH OF VIRGINIA
CITY/COUNTY DF __ N ames Gy ,to wit:

I hereby certify that on this T A day of Oc fpber 2007, before the subscribed, a Notary
Public for the Commonwealth of Virginia, personally appeared _John . Mc (ann and did
acknowledge the foregoing instrument to be his’her A
ct.

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this ﬂ Y™ day of
cober ,2007..

[SEAL] : ‘}14«/
No Public

Notary Registration Number: 35 |20 "]

My Commission expires: 0K {3{ (08
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COVENANTOR(S)

Signature

Print Name and Title

ACKNOWLEDGMENT
COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF , to wit:
I hereby certify that on this day of , 20 , before the subscribed, a Notary
Public for the Commonwealth of Virginia, personally appeared and did

acknowledge the foregoing instrument to be his/her Act.

IN WITNESS WHEREOF, [ have hereunto set my hand and official seal this day of
, 20

[SEAL)

Notary Public

Notary Registration Number:

My Commission expires:

Approved as t¢ form:

County Attorney

This Declaration of Covenants prepared by:

’

Name: —“’jf' : _”_t:__

Print Name‘:‘ j@y\n P ﬂ\(’fmnn
Title: F | ire

Address: __ 420 | Conrdhouse 9, Ce 203
\Whelliam <l>mr3% VA 23188

Phone Number: QS?) SkS- 420D | (drainagel.pre)
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James City County, Virginia
Environmental Division

Stormwater Management/BMP Facilities
Record Drawing/Construction Certification
Review Tracking Form

County Plan No.: < /‘7 j} ? /
Project Name: Wz‘&w’dﬂ)ﬁﬁ f}t{é —jt 7t AR
Stormwater Management Facility: CFEFS)7E PRY PeNG /}v’f el j

%l}se:

o1 | Om

Information Received. g Date: S%‘?; ,f 7 2eie HiS
Administrative Check.
; Record Drawing Date: Z‘{} 2y !ﬁ Z &?*&‘.3 /;_'sé‘r’ d ?/E? 9 vz _)

g Construction Certification Date: Yoy /o2 erpe Liwmer €

fﬂ RD/CC Standard Forms (Required after Féb_1* 20010nly)
Y7 Insp/Maint Agreement « & Info: fgggg_ f oy
BMP Maintenance Plan Location: A% .

0 Other:
Standard E&SC Note on Approved Plan Requiring RD/ CC or County comment 111 plan review ﬁle
T Yes ONo Location: Sheed o ?79;//?5% /0

# W‘%‘%Lgﬁtmma X

0
)
)
3

IO

Assign County BMP ID Code Code: Fo /73

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. ‘(f?‘ B

Pre-Inspection Drawing Review - Approved Plan (Quick look prior to fiel ctlon)
Final Inspection (FI) Performed Date: } Z} O’%’hf f»:zf’
Record Drawing (RD) Review Date: /7 1 {5'2/  Hepe v'-/e/ 1/ ‘?,/ a3
Construction Certification (CC) Review Date: / z [; //{:}Q/ i ’ /
Actions:
0 No comments.

Comments. Letter Forwarded., Date:

ecord Drawing (RD) ok X
onstruction Certification (CC) /7 = 7 £ M Q/ €. Nip “f’/? ‘W/ /7o
onstruction-Related (CR)

{7 Site Issues (SI)

O Other : /[ s, ;7 .
Second Submission: CC dartd Jon 7 032 L 9/27/02 Of—
Third Submission: ’

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

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

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

Copy Final Inspection Report into County BMP Inspectlon Program file.

Digital Photographs obtained.

Add to JCC Hydrology & Hydraulic database (optional).

BMP Certification Information Acceptable

Plan Reviewer: Date:




James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

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

Section 1 - Site Information;

Project Name: M ILLIAMS BURG / TAME Y COUNTY COURTHOL
Structure/BMP Name: A RACT PEGIDNAL. STORMUWATER FACIL
Project Location: g {
BMP Location: W COURTHO USE.
County Plan No.: S } - _ |2 -_97
Project Type:  [J Residential  {J Business Tax Map/Parcel No.: 2 §40j0ct 50
{J Commercial [ Office BMP ID Code (if known): __ O 173
0 Institutional (] Industrial Zoning District:: MU
JFublic ) Roadway Land Use: >
0 Other Site Area (sf or acres):

BMP INAGE. /1OAC,
Brief Description of Stormwater Management/BMP Facility:

"GIONAL STORMWATER FACILITY [ NED A
DRY RASIN_SERUING INIHIAL PHASES OF /
TAKIALIG RRAINA FROM APPROX 110 A ONBOUND
(2 N

Nearest Visible Landmark to SWM/BMP Facility: _ W/ JCC. COURTHO (YSE

Nearest Vertical Ground Control ( if known );
3 JCC Geodetic Ground Control SGS O Temporary  (J Arbitrary O Other
Station Number or Name:
Datum or Reference Elevation:
Control Description:
Control Location from Subject Facility:

Page 1 of 16



Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: es ONo (JUnknown
Approx. Construction Start Date for SWM/BMP Facility:
Facility Monitored by County Representative during Construction: es ONo O Unknown

Name of Site Work Contractor Who Constructed Facility: é&[!} () g o5\ },S ] E( e ] gQN
Name of Professional Firm Who Routinely Monitored Construction: CS _LTD,

Date of Completion for SWM/BMP Facility: APPROX . MAR. 1999

Date of Record Drawing/Construction Certification Submittal: __&f ‘/ 7 ‘/ O

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

Sectien 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)
Name: JAMES C 1y COUMNIY
Mailing Address: O ROX /8 e
L [AMSBURG , VA 33180 ~ o
’ Business Phone: S9! Fax:__ 297 2599 (I8
Contact Person: [SEPNARD FARMER  Title: CAPITAL PROJECTS A) Iﬁw
Design Professional: ~ ( Note: Professional Engineer or Certified Land Surveyor responsible for the design and

preparation of plans and specifications for the Stormwater Management / BMP facility. )

FirmName: _ AES

Mailing Address: D
{87

Business Phone: _ 757 2-53 (0040

Fax: 7857 220-899%

Responsible Plan Preparer: __ (5 , A@L ;H,E;& Z’;‘)A&SZZ )MF P.E.

Title: ENGINEER

Plan Name: _ W/ CIT, Ui
Firm’s Project No.

AES 2229
PlanDate: OEC 23 1997 /. REVIS(O0S (Thev &
Sheet No.’s Applicable to SWM/BMP Facility: C~{o / (H0O/ / /

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

Name: __AM, WOMACK CONSTRUCTION
Mailing Address: __ AO (ONGER [N BuSINESS

Business Phone:

Fax:

Contact Person:

Site Foreman/Supervisor:
Specialty Subcontractors & Purpose (for BMP Construction Only):
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Section 4 - Professional Certifications:

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

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name: fk,‘; (61 SLTNG 6\513\'55.@5

Mailing Address: S74 {
Wiciamseare Vi 238P5

Business Phone: 157 253

Fax: K e BoaY

Name: G Dizcilep-Magspet T
Title: _Vice PrespernT

Sigine:_Ioos e IIZZ)

Date: ?:,/'3 &I/O >

1 hereby certify to the best of my knowledge

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

{ Seal)

Virginia Registered Professional Engineer
or Certified Land Surveyor

Construction Certification

Firm Name: J7Z ¢
Mailing Address: 0 BERNALDN FAR,
JQS_MWKK
Business Phone: 785 7 Q 4|

Fax: 757 a8 4l
Name: BEQ.UAED FARMEIQ

Title: CAPHAL FROTECTS ADNVINISTRAZK.
Signature: _ﬁJA&M@L&i@_
Date: _§ {,}-7‘/ o)

1 hereby certify to the best of my knowledge

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

noed. SEF ATIACHED DETAILS
REGARDING USE OF GEOTEG'ILES SALS

é RELOCATICN OF PIPES,

BERNARD M.

FARMER, JR.

( Seal)

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

Tracking Form

Project Name: X k 5@0, (QQFL‘( P)(\N) 7) C@ﬂ\)@[ l@é ér\ﬂ‘o (e

County Plan No.: SPb- % 01
Stormwater Management Facility: wJet Pond
BMP Phase #: 01 011 0O 11
PX Information Package Received. Date/By: % OO‘
o Completeness Check: ’
¥¢ Record Drawing Date/By: ‘9‘ %’, (-H
¢ Construction Certification Date/By: ERNE AL
2 RD/CC Standard Forms (ReqU|re for aI'I B Sljljr Fe? 1o 20010nly)
& Insp/Maint Agreement # / Date: o3 0
#£ BMP Maintenance Plan Location: CL>— 4 PC( ’ vy QL ﬁ PY’W\-
o Other: '
,ja/ Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review
es o No Location:
- Assign County BMP ID Code #: Code: _PC-172 3

{ Preliminary Input/Log into Division’s “As-Built Tracking Log”
Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
o Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
= Active Project File Review (correspondence, H&H, design computations, etc.).
4z~ Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.).
p~ Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
= Pre-Inspection Drawing Review of Approved Plan EQ;}iCk lgok rio(r;{ I;i%dilrés ection).

B Final Inspection (FI) Performed Date:

&L Record Drawing (RD) Review Date: neey ¢\| (il D“)
e Constructicn Certification (CC) Review Date: QLE%LH-QQ- < ‘ 10 IO"I

o Actions:

o No comments.
S22 Comments. Letter Forwarded. Date: Cilg%‘ Uq

o Record Drawing (RD)
o Construction Certification (CC)
o Construction-Related (CR)
o=¢ Site Issues (SI)
o Other:
o Second Submission: M‘ W
s& Reinspection (if necessary): _ 55 [0S hC)
pe( Acceptable for SWM Purposes (Rb/CC/CR/Other) Ok to proceed with bond release.
c=< Complete “Surety Request Form”,
4 Check/Clean active file of any remaining material and finish “As-Built” file.
o Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
o Copy Final Inspection Report into County BMP Inspection Program file.
o Obtain Digital Photographs of BMP and save into County BMP Inventory.
= Request mylar/reproducible from As-Built plan preparer.
. Complete "As-built Tracking Log”.
Last check of BMP Access Database (County BMP Inventory).
Add BMP to JCC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facmty)
Add BMP to PRIDE BMP ratings database.

a

O oo

Final Sign-Off

s LML e 513510

Chief Enginee.: Date:

*** See separate checklist, if needed.



James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

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

Section 1 — Site Information:

Project Name: New Town - BMP #53
Structure/BMP Name: BMP 53
Project Location: New Town Section 2&4
BMP Location: Adjacent to New Town Avenue between Monticello Avenue and Center Street
County Plan No.: SP - 0038 - 2007
Project Type: X Residential [ Business Tax Map/Parcel No.: 3411500011
[] Commercial [] Office BMP ID Code (if known):  2¢/73
[ Institutional (] Industrial Zoning District: MU
[] Public [JRoadway Land Use: Apartments
[ Other Sitc Area (sf or acres): 13.60 Acres

Brief Description of Stormwater Management/BMP Facility: Wet Extended Detention Basin (A-3)

Nearest Visible Landmark to SWM/BMP Facility: SunTrust Building & Towne Bank Building
Nearest Vertical Ground Control (if known):
[X] JCC Geodetic Ground Control [JusaGs [J Temporary [] Arbitrary ] Other
Station Number or Name: 325
Datum or Reference Elevation:  NGVD29 Elevation 110.67
Control Description: Benchmark Station #325

Control Location from Subject Facility:
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Section 2 — Stormwater Management / BMP Facility Construction Information:

PrcConstruction Meeting Held for Construction of SWM/BMP Facility: X Yes [JNo [ Unknown
Approx. Construction Start Date for SWM/BMP Facility: September 2007
Facility Monitored by County Representative during Construction: X Yes [INo ] Unknown

Name of Site Work Contractor Who Constructed Facility: Henderson, Inc.

Name of Professional Firm Who Routinely Monitored Construction: AES Consulting Engincers

Date of Completion for SWM/BMP Facility: April 2008

Date of Record Drawing/Construction Certification Submittal: April 2008

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental

Division prior to final inspection, acceptance and bond or surety release.)

Section 3 — Owner / Designer / Contractor Information:

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

Name: New Town Associates, LLC

Mailing Address: 4801 Courthouse Street, Suite 203

Williamsburg, VA 23188

Business Phone: (757) 565-6200 Fax:

Contact Person: Title:

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

Firm Name:  AES Consulting Engineers

Mailing Address: 5248 Olde Towne Road Suite 1

Williamsburg, Virginia 23188

Business Phone:  757-253-0040

Fax: 757-220-899%4

Responsible Plan Preparer: Robert E. Cosby, Il1, P.E.

Title: Project Manager

Plan Name: New Town BMP #53 Conversion

Firm’s Project No. 6632-E-10-4

Plan Date:  April 5, 2007, last revised August 20, 2007

Sheet No.’s Applicable to SWM/BMP Facility: ALL / /

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater

Management / BMP facility.)

Name: Henderson, Inc.

Mailing Address: 5806 Mooretown Road

Williamsburg, Virginia 23187

Business Phone:  757-565-1090

Fax: 757-564-9120

Contact Person: Peter Henderson

Site Foreman/Supervisor:

Specialty Subcontractors & Purpose (for BMP Construction Only):




Section 4 — Professional Certifications:

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

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name: AES Consulting Engineers

Mailing Address: 5248 Olde Towne Road Suite 1

Williamsburg, Virginia 23188

Business Phone: 757-253-0040

Fax: 757-220-8994

Name: Robert D. Mann, L.S.

Title: Senior Lgad~Surveyor/Project Manager

sime_{ 1o/ N2 Wi

Date: 3719/ 69

I hereby certify to the best of my knowledge

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

(Seal)

Virginia Registered Professional Engineer
Or Certified Land Surveyor

Construction Certification

Firm Name: AES Consulting Engineers

Mailing Address: 5248 Olde Towne Road Suite 1

Williamsburg, Virginia 23188

Business Phone: 757-253-0040

Fax: 757-220-8994

Name: Robert E. Cosby, III, P.E.

Title: Senior Project Manager

Signature: == @5 a

Date: 2 4@44 ) 2

I hereby certify to the best of my knowledge

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

noted.

NOTE: Existing Material was an extremely wet clay
and bottom of BMP was not able to be excavated to
full depth as shown on the siteplan. The Record
Drawing represents an actual surveyed bottom of the
facility. This represents a reduction in the Wet
Volume which has been reviewed and discussed with
James City County Staff. The Facility is now
considered as a 9 Point Facility with a reduction of 1
point based on the reduced “‘wet” volume provided.
The overall development maintains 10 points based
on current cumulated overall point tabulation as
updated based on drainage areas and final
calculations on various BMP’s throughout the site.

Virginia Registered
Professional Engineer
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Section 5 — Record Drawing and Construction Certification Requirements and Instructions:

Q

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

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

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

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

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

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

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



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

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the
embankment structure in accordance with 4VACS50-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Program.)

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

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

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

RECORD DRAWING CHECKLIST

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

L.

XX

XX

XX

XX
XX

1L
XX

XX

XX

XX

XX

XX

XX

XX

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

1.

4.

5.

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

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

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

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

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

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

1.

2,

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

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

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

Top widths, berm widths and embankment side slopes.

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

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

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

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

Page 6 of 10



XX

XX

XX

N/A

XX

XX

XX

XX

XX

XX
XX
XX

BE

XX

16.

17.

18.

19.

20.

21.

22,

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

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

present or not.

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

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

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

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

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

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

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

BMP vicinity properly cleaned of stockpiles and construction debris.

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

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.
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STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

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

118
XX

XX

XX

XX

N/A

N/A

XX

XX

XX
XX
N/A

XK

N/A

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

Al.

A2

A3.

A4,

AS.

A6.

Al

AS.

A9.

Al0.

All.

Al2.

Al3.

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

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

Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep.
Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least
12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy

equipment or vehicle use.

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

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

Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per
the approved design plans. (Note: Safety benches may be waived if pond side slopes are no
steeper than 4H:1V).

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

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

A pond drain pipe with valve was provided.

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

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

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

Iv.

Group B — Wetlands: (/ncludes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands, B-3 Pond
Wetland System and B-4 Pocket Wetland).

Bl Same requirements as Group A Wet Ponds.

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

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

B4. Wetland type landscaping provided in accordance with approved plan. Includes correct
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland plants

include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps.

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

B6. No more than one-half (/%) of the wetland surface area is planted.
B7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

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

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

V.

Group C — Infiltration Practices (/ncludes C-1 Infiltration Trench; C-2 Infiltration Trench;
C-3 Infiltration Basin; and C-4 Infiltration Basin)

Cl All requirements of Section 1I, Minimum Standards, apply to Group C facilities as applicable.
2. Facility is not located on fill slopes or on natural ground in excess of six (0) percent.
G3x Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment

devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass
channels, plunge pools or other acceptable measures.

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

Cs. Sides of infiltration practice lined with filter fabric.

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

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

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.

Co. Minimum twenty-five (25) foot separation down gradient from any structure.
Cl10.  Stormwater outfalls provided for overflow associated with larger design storms.
Cll.  No visual signs of erosion or channel degradation immediately downstream of facility.

Cl12.  Facility does not currently cause any apparent surface or subsurface water problems to downgrade
properties.

C13.  Observation well provided.

Cl4.  Adequate, direct access provided to the facility for future maintenance, operation and inspection.
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STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

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

VI. Group D — Filtering Systems /ncludes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3

Dl1.

D2.

D3.

D4.

DS.

Dé6.

D7.

D8.

D9.

D10.

DI

Di2.

D13.

Di4.

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

All requirements of Section 11, Minimum Standards, apply to Group D facilities.
Sediment pretreatment devices provided.

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

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

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

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

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

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

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

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

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

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

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

RECORD DRAWING CHECKLIST

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

VIL Group E — Open Channel Systems (7ncludes E-1 Wet Swales (Check Dams),E-2 Dry

EL

E2.

E3.

E4.

ES.

E6.

E7.

E8.

E9.

El0.

Ell.

El2.

E13.

El4.

ElS.

El6.

Swales; and E-3 Biofilters)
All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable.
Open channel system has constructed longitudinal slope of less than four (4) percent.
No visual signs of erosion in the open channel system’s soil and/or vegctative cover.

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

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

For E-2 BMPs (Dry Swales), an underdrain system was provided.
Treated timber or rock check dams provided as pretreatment devices for the open channel system.

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

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

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

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

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

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

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

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

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

RECORD DRAWING CHECKLIST

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

VI Group F — Extended Dry Detention (/ncludes F-1 Timber Walls,; and F-2 Dry Extended Detention

Fl.

F2.

F3.

F4.

F5.

F6.

Fi

F8.

E9,

F10.

FI1.

F12.

F13.

Fl4.

F15.

Fl6.

with Forebay)
All requircments of Section 1I, Minimum Standards, apply to Group F facilities.

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

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

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

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

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

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

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

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.
Timber wall cross members extended to a minimum depth of two (2) feet below ground clevation.
Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.
Stilling basin or standard outlet protection provided at principal spillway outlet.

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

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

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

No visible signs of accumulated silt/sediment were present in the facility following construction or

alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

IX.

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

Gl.

G2.

G3.

G4a.

G5.

G6.

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

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

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

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

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

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



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

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

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

XX SD1.  All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

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

XX  SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).
XX SD4.  Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

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

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

Ol. All requirements of Section 1I, Minimum Standards, apply to this section.

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



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

XI1.  References (The James City County Record Drawing and Construction Certification Forms and
Checklists for Stormwater Management / BMP facilities were developed using the
following sources and references.)

O Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond
Checklist.
O James City County, Virginia, Guidelines for Design and Construction of Stormwater Management

BMP’s (October 1999.)

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

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

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

Stafford County, Virginia As-Built Plan Checklist.

o o o O

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

O

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms.

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

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

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

File: Shared'sWMProg BMPCertil RDCCowpd
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Record Drawing/Construction Certification Submittal for a BMP Facility

Date: /0{/’&]/) 2

Inspector: ﬁ' Pat Menichino
0 Gerry Lewis
0 Beth Davis .
0 Mike Woolson
0 Joe Buchite
a Other:
Project: M/Z?’f)éé vry //{(, (;N/ Vi€ e
BMP Facility: OTFSIrE pPrY FowD ow ALlr /e wnS [Enl T
Plan No. L) P12 "9
BMP ID Code: Pcl’73
1 have received a transmittal for a S’}éord Drawing and onstruction Certification for the above referenced
facility on _ £€7"/ Losz2. . Prior to full engineering review of these items and a field inspection, I am first

forwarding the items to you to cursory review in case any major field changes were performed that I should be
aware of and/or to ensure the record drawing accurately portrays what you saw in the field. Please review the
drawing and return to me promptly so I can proceed with the review for certification purposes.

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

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

Scott

SWMProg\BMP\Conlnsp\Insp.trans
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FORCF;_'ML‘”;N F:" 15.  ALL UTILITIES SHALL HAVE 36" MIN. COVER. © 3o
MANHO 23
CURB DROP INLET AND 16. STONE MUST BE 4 INCHES DEEP AND EXTEND 1 FT. BEHIND THE BACK OF THE CURB. THE STONE UNDER § "o
YERD DROP INLET =il THE CURB AND GUTTER SHALL BE CHECKED BY VDOT PRIOR TO PAVING OR BACKFILLING WITHIN THE G '§.g§$
VDO —~OF —WAY. =569
FLARED END SECTION =omceecaf A T “ oo RIGH =0 o 2538
VALVE > ». ' - s VA = * 17. VDOT DOES NOT ASSUME RESPONSIBILITY FOR MAINTENANCE OF THE DETENTION/RETENTION POND OR Z 3598
- \ o 58~
FIRE HYDRANT ASSEMBLY rad VICINITY MAP (APROX. SCALE 1»:22()00’) ITS STRUCTURES, AND SHALL BE SAVED HARMLESS FROM ANY DAMAGE. NE ééég
BLOW-OFF VALVE (7 VERYT BEYOND THE RIGHT—OF—WAY LINE WILL BE CONSIDERED PRIVATE AND NOT MAINTAINED BY \§ @g
N e e A S A G G =
AIR RELEASE ASSEMBLY 24 THE DEVELOPER /CONTRACTOR /PERMITEE MUST OBTAIN PERMISSION FROM JACK MASSIE IN WRITING TO WORK 8=
CLEAN OUT — e IN THE AREA OF THE VDOT MOTICELLO ROAD PROJECT. THIS WORK SHALL NOT DELAY OR IMPACT VDOT'S DATE:
WATER METER - PROJECT IN ANY WAY. DECEMBER 22 1997
STREETUIGHT O PROJECT NO.:
~~~~~~~~~~~~ CENTERLINE /BASELINE - H&L: %0801
RIGHT OF WAY —_—————
PROPERTY LINE —_———— PROPOSED SITE STAT!STICS MEM: 320
AAAAAAAA . {E DITCH/SWALE - - AREA % OF S‘TE
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LIMITS OF CLEARING OPEN SPACE 7.268 AC. 65.] January 14, 1998 ~ ADDENDUM No.l
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RIP RAP WySWoSWeamy: BELIEF THAT THIS RECORD DRAWING REPRESENTS THE CONDITIONS OF THE £, 0
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REVERSE GRADE GUTTER PAN Crrrrrirriiirrrrrn WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN. G. ARCHER Z, BUILDING AREA 0.77 AC 6.9 %Rog‘sgn ,
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GRADING BY OTHERS  — —@D— — PARKING TABULATIONS:
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EAW

_3A_33_ : ,. GALYANZED GENT PLATE T0 BE BENT ON AN ANGLE DI— 3AA,—3BB,— 3CC EV-2PC VDOT GENERAL NOTES
Di-3A~38-3C| TR S G e e s o O o B FOR DETALS, DIVENSIONS, AND REINFORGING STEEL ®3 DIA, WEEP HOLE T0 BE LOCATED T0 DRAN SUBBASE MATERIAL YEEP : | HERNANDEZ & LYN
EXPANSION oo e e ABOVE THIS LINE. SEE STANDARD Di—3A 3B 3¢ HOLE WITH 12"Xi2” PLASTIC HARDWARE CLOTH 1/4” MESH OR GALVANIZED A= ‘ NOTES:  HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 1. ALL MATERIALS AND CONSTRUCTION WITHIN THE PUBLIC RIGHT
o BACK OF SoEUAK i SG"““N'Z@ AP R STEEL WIRE, MINIMUM WIRE DIA, 0.03 INCH, NUMBER 4 MESH HARDWARE INVERT OR WINGWALLS OCCUR. OF WAY SHALL BE IN ACCORDANCE WITH CURRENT VIRGINIA and
” P — TG T o CLOTH ANCHORED FIRMLY OUTSIDE OF STRUCTURE. ' BEVEL ED%E IS REQUIRED ON THE HEADWALL AT T)HE INLET END OF THE g%iﬁmgy OF TRANSPORTATION'S SPECIFICATIONS AND MOSELEY
g s e 2 o NOTES: CULVERT (WHERE THE FLOW ENTERS THE CULVERT). .
R TEN by R DETALS 6 AT FRAE & o o o A A 4 & T prley . HEADWALL AT THE QUTLET END OF THE CULVERT MAY BE EITHER SQUARE 2. PERMITS MUST BE OBTAINED FROM THE VIRGINIA DEPARTMENT
T \ 77 ST o« BARS SDEWALK T = i C-C ALL CAST IN PLACE CONCRETE TO BE CLASS A3, FOR ACCEPTABLE m\l).( 2S F}’DAEEINSCIDEO" FDGE OR BEVEL EDGE. OF TRANSPORTATION BEFORE CONSTRUCTION 1S STARTED HARRIS &
I [IE%ie= N e ST ] T TYPE A TYPE B N =—% HARDWARE. CLOTH o oA ALTERNATE SEE PRECAST STANDARD DESIGNS. : CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH. WITHIN THE EXISTING RIGHT OF WAY.
T O SEERERE e % % VECotD 70 ANGLE RON 8 720" =c. STEPS REQUIRED — T ears v |1 SUBBASE M TNty bl F%E{Pmé?% R IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED TO ACCOMMODATE 3. PRIOR TO ANY CONSTRUCTION, THE CONTRACTOR SHALL McCLINTOCK
i ] = ; | * NOSE DETAILS FOR DETALS SEE e |\ g 2 | 1] NS aars Hy ' I ANGLES UP TO 15 CONSULT THE ENGINEER AND VERIFY THE APPROVAL OF THE
X T 4 — 1 ! Y 4 \
l C— s e ] = \ i e W P Oy T o o s_;'j 54t #5012° C~C LENGTH OF SLOT (L) WILL, IN ALL CASES, BE SHOWN ON PLANS. CONCRETE INSERTS ~ REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS). . FT’h/éNgOE\TfRTA%ETO\éAFém\JLSL @%%’I“FC\I(EEHE FLEVATIONS OF ALL POM TS A Joint Venture
‘ = , ' £ WEEP H| l ’ " g '
tz'l—o" \'BARS D—BAR F L gars a FACE OF CURB S 2‘_{0" KEYD CONSTR. ORS A AEpROAGH EEP HOLE [t WHEN INLET IS USED IN 4 MEDIAN, BACK OF INLET IS TO BE & 3/4" LAG BOLTS ~ PIPE OPENING AS REQUIRED, 4" MIN. 8" MAX. LARGER THAN 0 D PIPE OF CONNECTION OR PROPOSED WORK TO EXISTING CURBS,
—— QuTTER JoT Z v- s SHAPED TO CONFORM TO PROPOSED CURB DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH
T NTROL JoNT | o : A I 1A FL oo L - O e R S UM. SANITARY LINES, WATER LINES, ETC., PRIOR TO CONSTRUCTION. 7550 SW 57 th Avenue
IF INLET IS CONSTRUCTED IN MEDIAN CURB OR WITH INTEGRAL CURB, GUTIER IS OMITTED. (SEE DETAIL) 1 'D. ) ] - s 3 . W ’
L_ o __3-_0..__[ s..MI 4 8 . 8 FOR PLAN VIEW OF INLET SEE STD. DI-3A,3B,3C. F ' JECT ABOVE FILL SLOPE. DITCH SLOPE 5 HEN SOILS OCCUR THAT ARE UNSUITABLE FOR FOUNDATIONS .
o PLAN o . T [ 1 s 7 4-0 lgRNSOHgL/J\LSSEFIOP OF ENDWALL PROJECT AB : ; SUBGRADES, OR OTHER ROADWAY PURPOSES, THE CONTRACTOR Suite 211
10" MAX. ' ONOTE: THIS AREA MAY BE EARTHEN, IN WHICH CASE THE EXPANSION JOINTS 10" MAX. a1 o " g OPT'ONAL I IR IF OPTIONAL CONSTRUCTION IS USED IT IS TO BE KEYED. . SHALL BE REQU'RED -I—O EXCAVATE SUCH MATERIAL BELOW THE * . FL
T R L G i i Iﬁ'a-%r—e"*’ Tl CONSTRUCTION ™ L #5012 SECTION A—A ALL SPLICES IN BARS V TO BE A MINIMUM OF 40D (207). T GRADE SHOWN ON THE PLANS.  THE AREAS SO EXCAVATED SHALL glmg(l),s) 3321:21
D ' : "CTION B. JOINT || 3 EACH ’ " C-C- BE BACKFILLED WITH SUITABLE MATERIAL AND COMPACTED IN . 666-
e kD B N e o —-B IE #4X8" SMOOTH DOWELS @ APPROX. 127 C-C
—7oe A acs ¢ ST SECTION B sErroncn M S . o | TO BE PLACED IN ALL AREAS ADJACENT TO WEN SPECPIED O TLANS INVERT IS T0 BE SHAPED N ACCORDANCE PIPE 1D.| H Wl tamd b © b ACCORDANCE WITH VDOT SPECIFICATIONS. THE CONTRACTOR fax. (305) 666-1353
I | tlgl , 7174 R ABUTTING CONCRETE TO PREVENT SETTLEMENT. ‘ - — — = - SHALL IMMEDIATELY INFORM THE ENGINEER UPON DISCOVERY OF
=y R 2t R SR t] 4 | 5-6 | 63 |6-71/7] 8-8 |0-51/2 |0-31/2 THE UNSUITABLE MATERIAL. CONCURRENCE OF THE DEVELOPER
1 B ! 2 fﬁde:'%’f - 2\ e e N UEU OF DORELS A 2 Xé NOTCH MAY BE 1 TEAAAT B PREGEST B 85T I PLACE 48" | 6-0" | 610" | 76" | 910" | 0-6" | 04’ SHALL BE OBTAINED BEFORE ADDITIONAL ON—SITE WORK IS 601 Southlake Boulevard
|| Bars” N - AR 8y NI ERY Ve PROVIDED. SEE STANDARD T-DI-3,4 ALTERNATE , . - P T " , ; B .
G \ \—BARS £ 2! 7 TYPE A NOSE DETAIL SHALL BE USED ° RN %‘f T i';sbgaASE : DES]CN,E SEE STD. SL-1 FOR APPLICABILITY OF SAFETY SLABS. 54 6 -6 7-5 8-4 1/ 11'-0 0-7 0'-4 1/2 UNDERTAKEN. REhmond, VA 23236
N 5 DiAMETER —B i o5 e ooy smowos. o | ) | P harowsre \ 1-#5 BAR H EACH CORNER 60" | 7-0" | 8-0" | 9-3" 12-11/7|0-71/| 0-5 6. ALL STORM SEWER PIPE SHALL BE REINFORCED TONGUE AND tel. (804) 794-7555
< e CLEVATION oz g v oer s e v | TP o 145 AR H EACH ALTERNATE b SHAPE T0 BE BEVELED 66" | 7-7" |8-8 7|11/ 1y=so—g 1/i [o=5 1) GROOVE CONCRETE PIPE IN ACCORDANCE WITH ASTM—C-76 OR fax. (804) 379-8
b= D424 ] sTees | e ol i : z o (o3 17| 1=0" g5 171 09 | 0-6" ALTERNATIVE PIPE THAT HAS BEEN APPROVED ON THE PLANS. . -8660
(GUTTER REWOVED) e e e roe T o Loots : 4 ) WITH MORTAR \ 72 8-2" |9-3 17| n-0" [14-51/7] 0-9" | 0-6
IN THE EVENT THE INVERT OF THE OUTFALL IS HIGHER THAN THE BOTTOM T0 DRAIN SUBBASE MATERIAL. WEEP < INCREMENTS TO BE ADDED SCHEDULE OF REINFORGING STEEL TX sl ) —[ 78" |&-8 12| 9-10" | 11'=10" | 15=7" | 0'=10" |0'=6 1/’ PIPE WITHIN THE RIGHT OF WAY SHALL BE A MINIMUM CL—-111 OR
STANDARD INLETS MAY BE CONSTRUCTED WI1—'H>CO-NC';?‘ETE CEMENT MORTAR 10 PREVENT STANONG OF PONOING OF WATER N e PLOTH 174" HESH OR GALVANIZED. STEEL e R s APPROXIMATE QUANTITIES FOR FOR EACH ADDITIONAL FOOT OF BARS H BARS H, BARS H b 4 el 0=1;,25 +/FOOT DIAMETER \ — ] 84" g_3" 104" [127-81/27] 169" [0-101/27] 0-7 GREATER IN ACCORDANCE WITH VDOT STANDARDS 107.05 AND
BLOCK IN ACCORDANCE WITH THE DETALS SHOWN ON STRUCTURE. THE COST FOR INVERT SHAPING SHALL BE INCLUDED' IN THE WIRE DIA 003 INCH, MUMBER 4 MESH i 8.‘,};:2:,a~;4 = S;%PV?DEASEWJSNBE| MINIMUM 8 DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L) NG NO NGO b=1"/F0O0T DIAMETER SPECIFICATIONS 232 AND 302.
~MB. . - [~ IS . . . "
MENSIONS. AND QUANTITIES NOT SHOWN. SEE SHEET 2 oF 2. o o oome oo =07 0F GREATER, rype | DIMENSION [ REINFORCING [ o e H L rRea'D. | "N re@p, |MENCTH] Regp, | MENCTH o 3/4" CHAMFER SHALL BE 7. TEMPORARY DRAINAGE DURING CONSTRUCTION IS TO BE
£ 08 DWENSTONS AD DUANTITIES NOT SHOWR. —T=C SECTION A—A L STEEL cu. Yos.| 1BS. | Cu. Ybs.| LBS. aX(HH1)| 56 [4X(H+1)| 3-8 | 36 | H 14 1 PROVIDED ON ALL EXPOSED PROVIDED BY THE CONTRACTOR TO RELIEVE AREAS THAT MAY
DI=3A I Pi=38, L - T L - . DI— | LIN. FT. LBS. CU. YDS. |CONCRETE| STEEL |CONCRETE| STEEL DETAIL A L ' | DETAIL B EDGES. CAUSE DAMAGE TO ROADWAYS OR ADJACENT PROPERTY.
T ; T — T ; * 1 raeeroncn. pave 3AA | 2'-6 452 3.14 0.317 54 1 | 8. ALL CONCRETE SHALL BE CLASS A3-AE (AIR ENTRAINED 3,000 PSI).
Y T z 2 ' > e WARPED PAVE. 3BB| 4-0 494 3.47 0.317 54 0.22 235 - . 9. CURB AND GUTTER SHALL HAVE 4" OF AGGREGATE BASE 218
. —— - - »
[ —————— A — p— secl o0 e 389 0317 ” 599 35 IN THE EVENT THE INVERT OF THE OUTFALL PIPE IS #4 BARS @ 6 #+ BARS @ 6 UNDER THE CURB AND GUTTER AND AGGREGATE SHALL EXTEND >1
H H /v FLOW WoRow @ _Fow HIGHER THAN THE BOTTOM OF THE STRUCTURE, THE _[ . £ EACH WAY. EACH FACE EACH WAY, EACH FACE 1" BEYOND THE BACK OF THE CURB
INVERT QF THE STRUCTURE SHALL BE SHAPED WITH ! .
L @ L O L A E—[\EED ';{;EE:A;IEI\DJSL?I\T EJ’EOV;TASE WLEL SBLAI\,\IA[;:&RS[L)J%ED X FOR DESCRIPTION AND LOCATION OF DIMENSION L SEE SHEET 104.09. CEMENT MORTAR TO PREVENT STANDING OR PONDING 1 A 10. é[l:ll%R(iLlj\]%?: ?NN.DA(?&JOTR]EiNSCEAbVI[T:A\>/[[;:O¢ Ssg:'\[?gﬁggs GUTTER %
" FOR USE ON GRADES N ) k% _ OF WATER IN THE STRUCTURE. H 1 CONCRETE INSERTS .
VN SPECED o THE PLAYS THE WIERT 15 10 G SHAED I ACEOROMCE WTH — ' 1O OF THE STRUCTURE. PLAN "I DIVENSONS ARE FOR NUNBER OF BARS A-G REQUIRED AND LENGTHS SCE SHEET 10410 ) & 3/4" LAG BOLTS . N 1. ALL ENTRANCES ARE TO BE BUILT IN ACCORDANCE WITH VDOT
THE "H" DIMENSION SHOWN ON THE STANDARDS AND SPECIFIED ON THE PLANS WLL B INGIDENTAL T0 THE SHARING 15 T0 Bt INCLUDED IN THE PRIGE BID FOR THE [_. -0 APPROXIMATE ONLT FOR.ESTIMATING PURPOSES AND QUANTITIES SHOWN ARE FOR MINIMUM INLETS OF EACH TYPE. FOR INLETS ) A4 4 STANDARDS.
PLAN "H" OMENSIONS ARE APPROXHATE ONLY FOR ESTMATING PURPOSES AND THE. OROP INLET CONPLETE. THE ACTUAL DIMENSIONS SHALL BE DETERMINED BY OF GREATER DEPTH (H) OR LONGER SLOTS (L) INCREMENTS SHOWN PER ‘ 6 T -1 12, THE DEVELOPER IS RESPONSIBLE FOR FURNISHING AND
ACTUAL DIMENSIONS SHALL BE DETERMINED BY THE CONTRACTOR FROM FIELD CONDITIONS. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE SHOWN ON PLANS. DETAIL WHEN USED THE CONTRACTOR FROM FIELD CONDITIONS FOOT MUST BE ADDED. ﬁf_\ ] L 1 \L NN INSTALLING STOP SIGNS AT STREET INTERSECTIONS
CoRPoR T PRopOSeD cURp. o 0 B S 1o . AWTHOUT GUTTER | THE AMOUNT OF CONCRETE AND STEEL DISPLAGED BY PIPES MUST BE 2o | T ~— I | ol [T 13.  DESIGN OR SPECIFIED MATERIALS CHANGES FROM THE D
THIS ITEM MAY BE PRECAST OR CAST IN PLACE. , SHEET 1 OF 2 DEDUCTED TO OBTAIN TRUE QUANTITIES \/ T SEE DETAIL B APPROVED PLANS NEED TO BE RE-SUBMITTED TO VDOT. A
STANDARD CURB DROP INLET " SPECIFICATION ' FRONT ELEVATION GROUT WINGS AND 44 BARS © 6’ c-c) 2'-0" LETTER NEEDS TO ACCOMPANY THE REVISED PLANS AND/OR
REFERENCE ENDWALL TO BASE SECTIONS. DRAINAGE CALCULATIONS WHICH SHALL BE SUBMITTED TQ VDOT
12°-30" PIPE MAXIMUM DEPTH (H)=8 C \‘13 - STANDARD CURB DROP INLET | EACH WAY, EACH FACE " secTion A-A D-EW-2PC FOR REVIEW AND /APUPROVAL BY TI—(i)ER RESIDENT 5EGINEER.
vrel ; ,, , , SPECIFICATION 14, THE CONTRACTOR/SUB—CONTRACTOR SHALL HAVE A CURRENT
104.09 TRANSPORTATION 302 127 — 307 PIPE DEPTH (H) 8 — 20 PRECAST ENDWALL FOR CIRCULAR PIPE CULVERTS REFERENCE COPY OF VDOT'S "ROAD AND BRIDGE SPECIFICATIONS” AND "ROAD @
DI—3A—3B—=3C|  SugeT 2 OF 2 N.T.S. D—DI3AA VIRGINIA DEPARTMENT 105 04 AND BRIDGE STANDARDS” ON THE PROJECT.
o ‘ 15, VDOT IS TO RECEIVE WRITTEN NOTIFICATION 48 HOURS PRIOR TO
DI—=7, 7A, 7B m TRANSPORTATION 302
THE START OF ANY WORK. :>—_-1
TABLE OF CONTENTS I the event the invert " A - NOTES EW-11 16.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATING AND
higher than the bottom —°r 18 Rt PROTECTING ALL UTILITIES, WHETHER OR NOT SHOWN ON THE
AREA | con_ REINFORCING  STFEL 35:11;5:;:%3,“3:: in— T TN ~ALL CAST-IN-PLACE CONCRETE TO BE CLASS A3. FOR — o PLANS, AND SHALL REPAIR AT HIS OWN EXPENSE ALL UTILITIES %
O creTE sl be shaped with ce= | ‘ 1\ | PRECAST USE 4,000 PSI MIN. 338 = g DAMAGED BY CONSTRUCTION. MISS UTILITY MUST BE e
TYPE SLOT BARS A BARS B BARS C | BARS D | BARSE | BARS F | BARS G | WIEGHT Tent ot o grevent | l \ i _REINFORCING STEEL TO HAVE A MINIMUM 1= 1/2" COVER. > ggger/ngoé\TCB—Ng(%gGg%%I—Jom 72 HOURS PRIOR TO THE
* * * * * * ¥ water in the structure. @ < .
FT. |SQ. FT. | CU. YDS. [NO.JLIN. FT. 7| NO.| UN. FT. 7 [NO.JLIN. FT. TINO.JUN. FT. "INO.JUN. FT. 7INOJLIN. FT. "[NO.JLIN. FT. LBS. \ | / —THIS ITEM MAY BE PRECAST OR CAST—IN—PLACE. 95" - ALL UTILITY PEDESTALS, CABINETS, FIRE HYDRANTS, AND STREET TTT
' » ) E » » ) " L 1 1 \‘/ s
DI-3A | 2'-6"| 1.15 2.26 - - - - 1 5-7" |3 | 3-2" |- - - - 61 1-0 22 —r . —ALL PIPE FOR GRATE, STRUCTURAL TUBING, AND RELATED BARS B EU_I\?CXT?ON — LIGHTS SHALL BE LOCATED A MINIMUM OF 9.5° FROM THE EDGE OF
2 1] 10 ’ » ) » 1 " ! ” ! " X =4'- "1 "— " ipe
4 1.83 259 (5| 1'-6 6'7"0610" |3 | 5-7" |3 | F-2" |4 | 1'-6" |3 | 1'-6" |4 | 1-0 64 o T g=;:_g,,§'1g..:§g. ] . HARDWARE TO BE GALVANIZED. BENDING DIAGRAM ZS¥$¥!§NSTTRAEDEJ%CSXNNE /TgRTgcilTGEHDT BOEFH II\WISYTHLE\JEDI(T)EHCHIEE SHD @
6 | 275 502 |5| 3-6" |6 (6706107 |3 | 5-7" |3 | 3-2" |4 | 36" |3] 16" |4 | 1-0" 111 A Steon ore to bo roved (GOVER REMOVED) B TESE ey (COVER REMOVED) ~STANDARD EW-11 TO BE INSTALLED SO THE
S . — — ps are to be p Weep Hole OPEN DITCH STREETS. PEDESTALS AND CABINETS SHOULD BE
’ 3.67 346 |5 5-6" |10(67"06'10" |3 | 5'-7" |3 | 3-2" |4 | 56" |3 | 1'-6" |4 | 1'-0 158 e b ot ses ShCST (os required) C?éTTEHEOSDF&U?;?TE%NOLIJSLD@EWAYS PERPENDICULAR LOCATED AT THE PROPERTY LINES BETWEEN LOTS. WHERE ot
100 | 458 390 |5 | 7-6" |14 [67"0610" |3 | 5-7" |3 | 3-2" |4 | 7-6" |3 | 1=6" |4 | 1-0" 204 N | e o : 5 TSE’(’]UOIEEI;)(,:PFIEER mg@gT gomzsg\éii TSEIBAlL[\% gé\gﬁ éOhAABVSlTADLJEM OF J
_ ' _a" v 10" ' _" '_g” '_g" " or details see sheet 2 o @ (For details see sheet 2 of 2) ‘ ! S
DI-38 | 127 | 550 ¢34 |5 | 96" [ 186740610 |3 | 5-7 |3 ] 3-2" 4] 9-6" |3 r-e 4 r-0’ 251 (For detais see sheet 2 of 2) 1 20 DroHES D LAY o Ener @
14 | 642 478 |5 116" | 2216740610 |3 | 57" |3 | 32" |4 | W67 S| 1-6" [ 4] 1-0 298 4 dameter ween heta with 1eliaaslensiaatdnes 18, ALL STORM SEWER PIPES, DROP INLETS, AND CURB INLETS SHALL
16" | 7.33 522 |5 | 13-6"| 26 (67"0610" |3 | 5-7" |3 | 3-2" |4 | 13-6"|3 | 1-6" |4 | 1'-0 345 122 e h"?rdw.orz dotn e Hole == VAR, i/ BE CLEANED OE DTE%RCIEIOQND ERODED MATERIAL DURING LAST E
’ " ’ » (] mesh or galvanized stee w g as require .
18" | 8.25 566 |5 | 15-6"| 30 6'7"‘(06:10: 3] 5-7" |3 3—2: 4 15:—6: 3 1’—6” 4 1,_0, 39 g vire, r;u""ngr;;rﬂywrf;gsg‘;c?ﬁ S 8" Min. sl ~ "1 19. ?HTéGg(S)N(T)EA%?OE SHALL BE RESPONSIBLE FOR REPLACING, WITH <
20° 9.17 6.09 |5 | 17-6"| 34(67"t0610" | 3 | 5'=7" |3 | Z-2" |4 | 17-6"|3 | 1'-6" |4 | 1-0 438 £ wore cloth anchored firmiy $ - o : fL—5'%5’ MATCHING MATERIALS, ANY PAVEMENT, DRIVEWAYS, WALKS, %1
6’ 2.75 3.01 10 1'-g" 4 6’7"t06’10” 3 5‘—7, 3 3—‘2” 3 1'-9" 6 1'~6" 2 1'-0" m T B B (__.--._ ‘\Lm _,4: gfi;(g/z GALV‘\ o JUNCTION BOX ggsgihuEg%éNTHAT MUST BE CUT OR THAT ARE DAMAGED DURING %
5 | 567 345 |10] 229" |8 67'610" |5 | 57" |3 | 2" [8] 229" |6 | ro6' |2 | vo0° 158 B 4" donth oqgreqote e AT 1 A 20.  ANY ERRORS, CONFLICTS, OR DISCREPANCIES IN THIS PLAN ;Qz
100 | 458 389 | 10| 3-9" | 12 [67"t0610" |5 | 5-7" |3 | 3-2" |8 | ¥-9" |6 | 1—6" |2 | 1-0 205 - 165, 78, or 45 B L T { [127 TYPICAL | 20— 0" o T SHALL BE REPORTED TO THE ENGINEER FOR RESOLUTION 0
12’ 5.50 4.33 |10 4'-9" |16 |6'7"t0610" |5 | 5'=7" |3 | 3-2" |8 | 4-9" |6 | 1-6" |2 | 1-0" 252 t = o : BEFORE PROCEEDING WITH THE WORK.
; o e . : P e o w T ' . o p 12 TYPICAL | ° PLAN VIEW W/GRATE REMOVED 21, COMPACTION REPORTS, WITH PROCTOR, ARE REQUIRED FOR
DI-3C 14, 6.42 477 |10] 5-9" | 20 6'7”to6,10” 5 5'—7 3 3—2” 8 5,—9” 6 1’—6” 2 1’—0” 298 l 73 pE—— i ¢VAR i | | Wxd'x1/2" <_T.S. SUBGRADE, SUBBASE, BASE, SURFACE COURSE, CULVERTS, @
6| 7.3 021 110} 629" | 24167710610 |5 | 57" | I | 9-2" |8 | 629" 6| 126 | 2| 10 345 HEIGHT GuAST - e e e 1 GALV. PLATE DRAINAGE STRUCTURES, AND UTILITIES WITHIN THE RIGHT OF @
18" | 8.25 565 |10| 7-9" | 28|67"t0610" |5 | 5-7" |3 | 3-2" |8 | 7-9" |6 | 1'=6" |2 | V-0 392 e T i L[-—* et e e e *—-—r WAY BY A CERTIFIED MATERIALS TEST LAB IN ACCORDANCE WITH A
' -9 "7"t06'10” ' 3 -2" |8 9" |6 | 1-6" |2 | 1-0" 439 or detalls of Precast DI~7 not shown hereon ses 12 [ 2-eT 75 = | BARS B SIZE #5 SPACING 8" c—c VDOT SPECIFICATIONS AND STANDARDS. ;
20 | 917 6.09 |10| 8-9" | 32[67"t06'10" |5 | 5-7 32 8'-9 -6 Edg énnfAst;mtbuty%m;c?g;g;e 153.01. e i ! CRATE PLAN VIEW 5 c ’73 ALL OTHER RENFORCIG BARS 22.  INSTALLATION OF PIPE CULVERTS, STORM SEWERS, AND
Poe Tz [as [ 1o [ oo | 300 [ o0 | 420 o e poror O, Poge 10302 on N = ARE SIZE #4 SPACED @ 8" c—c DRAINAGE STRUCTURES SHALL HAVE BEDDING MATERIAL IN
* DENQTES LENGTH OF (1) BAR. ize 12 15 18 24 30 36 *2 Applicable Precast Base, Riser, and To 21 3 3“3/4— 3-2
(1) T Y R W By s DAY o Détoil, poges 103.07 thru 10312, T sy | N.T.S. P ® ®g ACCORDANCE WITH VDOT SPECIFICATIONS AND STANDARDS. D
NOTES:  ALL REINFORCING BARS TO BE NO. (3. : o= o P DS Dy s b S e i/ T | @y OR OR BACKFILL SHALL BE SUITABLE MATERIAL FREE OF DEBRIS, TREE A
one | (947 | 1:045 | 1143 | 1.339 | 1595 | 1731 | 1.927 3| amao/w vy OR » g . ROOTS, AND EXCESS MOISTURE, AND COMPACTED.
ALTERNATE SEE PRECAST STANDARD DESIGNS. E o o 5 12" 20'-0 12" . ; an
ALL CASTIN PLACE CONCRETE TO BE CLASS A3 FOR ACCEFTABLE ALTE crement s ot of st dst ) { 8362 5 s (135" o) TS —ear 8§-0 1 A2 . N 23, ALL ROADSIDE DITCHES SHOWN AS PAVED ON PLANS ARE TO BE
CONCRETE QUANTITIES ARE SHOWN FOR DEPTH (H) OF 5'—2" WITHOUT PIPES. THE AMOUNT DISPLACED BY PIPES MUST Reinforceing cancrete footing may be precost ojgﬁt"i:“‘-)lqycd: T(:S Pipe) ‘ [ ] ’L; 2o PAVED IN ACCORDANCE WITH THE STANDARD TYPICAL SECTION
BE DEDUCTED TO OBTAIN TRUE QUANTITIES. FOR INLETS OF DIFFERENT DEPTHS ADD OR SUBTRACT 0.32 CU. lifting hooks of fabricators design to be provided in precast footing. T/“/\\L)\\éf\,u‘ ‘._'|‘ ‘|.—,|‘ OROUS BACKF”_L AS SHOWN ON THE PLANS, UNLESS OTHERW[SE D|RECTED BY THE @
YDS. OF CONCRETE FOR EACH FOOT OF DIFFERENCE OF DEPTH. 0i-7 -- N_o ?utter o et i ¢ " fiod I “ -GEN\ER'ALQN?,TESh g g ith St'd I‘;w(;en;‘erc;lst shz\:nhnoréu;or lflr(\llre;-:is(iev\rsithout pipes. Pipe displacements must be GRATE ,ig/“‘ . I I, .| @7100 LBS/CF RESIDENT ENG]NEER, iN WR'T'NG ANY ADDITIONAL PAVING OF
LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1 IS TO BE L + 16" @ 4.10 LBS. PER FT. g::;S -z g?\?bleeg;\fzsgrwwfgndgfgp"i‘n?etlfsci: : g;ug %etween two grades. IS—-e: spectiied on plans The mvert s fo be sope ) Eg\ﬁd. ditches are to be ({ronsition.ed to meet inlet gutter as shown in St'd. CENTFR SUPPORT = :“\‘§\ [ 1 tj ﬁC%R%IZA#SE THE DITCHES' OTHER THAN THOSE SHOWN ON THE ROAD PLANS
{:: ézﬁle:r;):t;r:et detoiled hereon to be constructed will be at the option of z:;rg(e]::c:lsguo(ftecror;:;e\sehece%vezr, o(;og&.lf and grate, and method of placing fgrfte};);lsil:;esrv:?: é:dbz;;r?{i?edbsz%;d:si:_T:To(:mtjo13;?;?1?{: WHERE REQUIRED " #4 BARS vi.i/_ju@Wg'Ez—Hc :&1 o l\/’V\JI%(I_) ?_}5 EDE/EEORTM lé\IEECDO[\ITSllA\%RY —;OO:DCCSEYPST-IAETACE OF THE ROADS
openings for pipes as directe Y € tngineer. L ' ‘ 2,_ .
BOTTOM OF STRUCTURE Lo iﬁ\ — 24.  VDOT AND COUNTY APPROVAL OF SUBDIVISION ROAD PLANS
STANDARD CURB DROP INLET SRErERENCE STANDARD MEDIAN DROP INLET A8 Bpe e GRAE T e DOES NOT PRECLUDE THE RIGHT TO ADD ADDITIONAL FACILITIES. {
" 30" MAXIMUM DEPTH (H)=8 o HARDWARE 25.  VDOT APPROVAL OF THESE PLANS WILL EXPIRE THREE YEARS
= ARTMENT ) 233 . CLOTH " FROM THE DATE OF APPROVAL =
VIRGINIA DOEFP 302 NOT TO SCALE D—2X6 .
104.10 TRANSPORTATION GRATE REMOVFD 26.  CLEARING AND GRUBBING SHALL BE COMPLETED WITHIN THE
i SECTION B=B RIGHT OF WAYS, AND INDICATED ON THE LAYOUT PLAN.
' T 27.  THE SUBGRADE MUST BE APPROVED BY VDOT PRIOR TO
__Bectp TP NTS.
=i PLACEMENT OF BASE. I !
RECORD DRAWING BASED ON INFORMATION AS | HEREBY CERTIFY TO THE BEST OF MY JUDGEMENT, KNOWLEDGE, AND sATH op e T I R A e N R o e ot *WEEP HOLE WITH 12"x12" PLASTIC HARDWARE CLOTH 28.  BASE MUST BE APPROVED BY VDOT FOR DEPTH, TEMPLATE, AND
BELIEF THAT THIS RECORD DRAWING REPRESENTS THE CONDITIONS OF THE % C ST 1/4"MESH OR GALVANIZED STEEL WIRE, MIN. WIRE COMPACTION BEFORE SURFACE IS APPLIED. —_—
SURVEYED BY AES CONSULT'NG ENGINEERS SITE ON THE DATE IT WAS SURVEYED. THE SITE APPEARS TO CONFORM o bl SQSV%EEEDP AHTOLEE\JDTOOFB\E e E\INACH%SEDINF(I:FE{MFEMT%E%U%\IADEESHOFHASRT%VL\J%%RELOTH 29.  ALL UTILITIES ARE TO BE IN PLACE PRIOR TO LAYING BASE
WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN. G. ARCHER = I POROUS BACKAILL (EACH MATERIAL.
MARSTON. 1 = SIDE) ;‘{\ O-w-11 30. AN ACTUAL COPY OF THE CBR REPORT IS TO BE SUBMITTED TO
| ! JOINT MAY BE KEYED, \ |~ P ~—_s5ys VDOT PRIOR TO APPROVAL OF THE PAVEMENT TYPICAL DESIGN.
' & DOWELED. OR EPOXY JUNCTION | BOXES IF THE CBR VALUES ARE LESS THAN 10, THE DEVELOPER WILL BE
/ / ) 3/4 L = LENGTH OF POROUS BACKFILL, REQUIRED TO SUBMIT FOR OUR APPROVAL, HIS PROPOSED -
DAM CONSTRUCTION NOTES NGINEER 7 ATE & T50T SEUT AT NS NOT FOR LENGTHS LESS THAN 12'~0" METHOD OF CONSTRUCTION, 2 22
wi 2
\ \ \ 31.  PAVED DITCHES MAY BE REQUIRED WHERE FIELD CONDITIONS H a5 «
1. A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM , SECTION A-A ®g" FOR 12" T0 36" PIPES g ‘N o
. | THE FILL MATERIAL'S MOISTURE CONTENT SHALL BE 43 TO —2 TS 1" FOR 12" T0- 60" PIPES WARRANT. GENERALLY, ALL DITCHES WITH SLOPES EXCEEDING = Te90
SITE SHALL BE PERFORMED AT THE OWNERS EXPENSE PFRCENTAGE PO[NTS OF OPTIMUM MO"STURE CONTENT AS : 3% OR 1% OR LESS SHALL BE PAVED UNLESS OTHERWISE E O:o ggg
THE GEQTECHNICAL INVESTIGATION WILL DETERMINE KEY TRENCH DETERMINED BY ASTM D2216 (I.E. IN GENERAL THE FILL MATERIAL égf/Rng BY J?E ENGINEER, OWNER, VDOT, AND THE LOCAL o e Eas
DEPTH AND WIDTH ACCORDINGLY.  THE GEOTECNICAL ENGINEER SHOULD CONTAIN SUFFICIENT MOISTURE SO THAT IT CAN BE FORMED MODIFIED EW=11 . ALLEEROSFOEOAND SEDIVENT CONTROL MEASURES SHALL BE THE 2 §°8-
SHALL SUBMIT TO JAMES CITY COUNTY ENVIRONMENTAL DIVISION INTO A BALL WITHOUT CRUMBLING. IF WATER CAN BE SQUEEZED OUT NOT T0 SCALE . ESBONSBILITY OF T e oL MEA = ?:2
FOR APPROVAL RECOMMENDATIONS FOR DAM DESIGN, CORE TRENCH OF THE BALL, IT IS TOO WET FOR PROPER COMPACTION). = FILL - X2 3346t
, 33 ALL VEGETATION AND OVERBURDEN TO BE REMOVED FROM SN2 2ot
WIDTH AND DEPTH, ANTI-SEEPAGE CONTROL, ETC. MATERIAL WILL BE PLACED IN 6 TO 8—INCH CONTINUOUS LAYERS SHOULDER TO SHOULDER PRIOR T THE CONDITION OF Z Of°§
THESE RECOMMENDATIONS ARE HEREBY MADE A PART OF THE DAM'S OVER THE ENTIRE LENGTH OF THE FILL. FIRST LIFT ON SUBGRADE . SUBGRADE. S et
CONSTRUCTION SPECIFICATIONS. THE GEOTECHNICAL ENGINEER WILL INSPECT MAY BE PLACED AT A DEPTH UP TO 36 INCHES TO BRIDGE 34, CERTIFICATION AND SOURCE OF MATERIALS ARE TO BE N
THE DAM DURING CONSTRUCTION TO ENSURE THAT PROPER MATERIALS AND SUBGRADE WITH GREATER THAN OPTIMUM MOISTURE CONTENT. - =5 SUBMITTED TO VDOT OF ALL MATERIALS AND BE IN ACCORDANCE DATE:
CONSTRUCTION METHODS ARE USED DURING CONSTRUCTION. AFTER COMPACTION, AS NOTED ON PLAN, SHALL BE OBTAINED GENERALLY BY b AL CTU W—— ———— — 23 WITH THE "ROAD AND BRIDGE SPECIFICATIONS” AND "ROAD AND :
CONSTRUCTION, THE GEOTECHNICAL ENGINEER SHALL ALSO SUBMIT USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE REPORTFORKEY FRENCH DIMENSIONSAND o o BRIDGE STANDARDS.” DECEMBER 22 1997
TO THE COUNTY A LETTER CERTIFYING THAT THE DAM WAS BUILT MERGED INTO THE EXISTING GRADES. SEERPAGE . .CONJEOL:EMETIHODS LA : 35, DRY GUTTER IS NOT ALLOWED IN VDOT RIGHT OF WAY.
IN ACCORDANCE WITH THE PLANS, SPECIFICATIONS AND 4. CUTOFF TRENCH/KEY TRENCH: THE TRENCH SHALL BE EXCAVATED 84 %.  HE DEVELOPER WLL BE RESPONSIBLE FOR THE COST OF THE SIONAL PROJECT NO.:
RECOMMENDATIONS FOR THE PROJECT. ALONG THE CENTERLINE OF THE DAM. ~THE WIDTH AND DEPTH SHALL BE TOP-EL EY=83-25(BZ.0# o e 37. AN OVERALL DEVELOPMENT PLAN IS NEEDED FOR THIS REVIEW. H&L: %-001
2. SITE PREPARATION: AS DETERMINED BY THE GEOTECTHC‘;“(F;AL ENGINEER . THE FM'N- NEISF?ATCT%N HE...LA ’ 38. A TRAFFIC IMPACT STUDY IS NEEDED FOR THIS REVIEW.
THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT WIDTH SHALL BE WIDE ENOUGH TO PERMIT OPERATION OF COW S A S——— 39.  SHOW BOTH SIDES OF ROADWAY(S). INCLUDE ALL ENTRANCES, Y ——
T MATERIALS. THE EQUIPMENT. THE SIDE SLOPES SHALL BE NO STEEPER THAN 1:1. : : CROSSOVERS, TURN LANES, SPEED LIMITS, PAVEMENT MARKINGS, :
CONSTRUCTION TO REMOVE ALL UNSUITABLE ‘ COMPACTION REQUIREMENTS SHALL 3£ THE SAME AS THOSE FOR THE
UNSUITABLE MATERIALS TO BE REMOVED BY STRIPPING SHALL = 80 1 MODIFIED EW=11 " (CAST IN"PLACE) AND DISTANCE TO INTERSECTIONS,
EMBANKMENT. ~ THE TRENCH SHALL BE KEPT DRAINED DURING THE %6 LONG...x- B MO B 40. A NOTE, "ANY DITCH WHICH HAS NOT DEVELOPED A GOOD SOD BY AES : 2%
INCLUDE ALL TOPSOIL, DEBRIS AND VEGETABLE MATTER, INCLUDING A CKEILLING - COMPACTING OPERATICNS LONG - BB R) e e RO ANY DUTCH WICH HAS NOT DEVELOPED A 600D SOD BY :
oD AND ROOTS, AND ALL DIHER MATER ALs il MAT B AL =/ 6 - JONG HON- BOVES) e el S 41, SHOW ELEVATIONS AT THE EDGE OF PAVEMENT IN 10° INTERVALS
UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION. 5. SEEPAGE CONTROL: THE GEOTECHNICAL ENGINEER SHALL RECOMMEND A \; 0 JUNG HON-BOXES) ,
A SEEQAGE CONTROL METHOD IF ANTI-SEEP COLLARS ARE DEEMED /- \ A gy Gy S N CTION - BOXES s AROUND THE BULB OF THE CUL-DE-SAC.

3. EMBANKMENT: THE EXPOSED SUBGRADE SOILS SHALL BE CAREFULLY INADEQUATE. / N EREST 2 ¥R STORM-{ELbN=/7-2 - REVISIONS:
INSPECTED BY THE GEOTECHNICAL ENGINEER. ANY UNSUITABLE MATERIALS 76 R MA—— — /- \"ELEV=76-5076,62 = January 14, 1998 ~ ADDENDUM Nod
THUS EXPOSED SHALL BFE REMOVED AND REPLACED WITH A WELL 6. PRINCIPAL SPILLWAY: THE BOTTOM OF THE SPILLWAY RISER » e S T SO ACED / \ - - ) .
COMPACTED, SUITABLE MATERIAL. DENSITY TESTING, AT THE DISCRETION FOUNDATION BASE EXCAVATION SHALL. BE OBSERVED BY THE Y VST YT < f (REVERSE PROVIDE INLET January 21, 1998 - ADDENDUM No.2

: : FILLLCOM , f ¢ EARTHEN DIKE
OF THE GEOTECHNICAL ENGINEER, SHALL BE PERFORMED AT THIS TIME. GEOTECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND ORYDENSITY"OF “90%) A @ g CORRUGATED METAL (COMPACTED) PROTECTION March 9 1998  — ADDENDUM No.2
LOOSE MATERIALS ARE REMOVED AND THAT ACCEPTABLE BEARING | / \oo NV N CORRUCATED META s :
THE EMBANKMENT SHALL BE KEYED INTO THE UNDISTURBED CONDITIONS EXIST IN THE FOUNDATION'S BASE. NP e i 9 i N VO T \ Aprl 24, 1998 - REVISION No.1
(EXISTING) SOIL STRATUM. EMBANKMENT SHOULD BE KEYED AS 792 AL LS AL L A RIS M > Y, \ WATERPROOF SEAL_\ —
SPECIFIED BY THE GEOTECHNICAL ~ ENGINEER (WIDTH = 6 FT. MINIMUM). ALL JOINTS IN THE PRINCIPAL SPILLWAY STRUCTURE L] AL MU SN SOMRY 7 \ e e - O+
THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRM SHALL BE OF WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS L Rl NI SAMUNINS i II bl ‘l T 241\‘\ D
AND STABLE EXISTING SUBGRADE WHICH HAS BEEN PREPARED SUCH AS SAND, GRAVEL OR CRUSHED STONE SHALL NOT BE USED AS i —— . e e EXISTING T
SO AS TO REMOVE ALL ORGANIC, LOOSE, AND GENERALLY BACKFILL AROUND THE BARREL. FILL. MATERIAL SHALL BE PLACED SSE ) \ o — GRAVE= PROVIDE OUTLET _EMEI_IIEHIEHEHEIIEJWM:ﬁFIEHIEIII Tl
UNSUITABLE MATERIAL. AROUND THE PIPE IN 4—INCH LAYERS AND COMPACTED BY HAND L—— 26% A% NS s PROTECTION ﬁl_ﬂ.—— STANDARD FLARED
: TO THE SAME DENSITY AS THE EMBANKMENT. A MINIMUM OF 68 ———— To% M g : DT3RS . s s . =1 2ND. SECTION
ALL MATERIALS TO BE USED FOR BACKFILL OR COMPACTED FILL TWO FEET OF FILL SHALL BE HAND~COMPACTED OVER THE BARREL 25 RS L
SHALL BE INSPECTED AND, IF NECESSARY, TESTED BY THE GEOTECHNICAL BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. X
ENGINEER IN ACCORDANCE WITH ASTM D2487 PRIOR TO PLACEMENT TO =T==ET===T SECTION VIEW
: \
DETERMINE IF THEY ARE SUITABLE FOR THE INTENDED USE. /. VEGETAT'VAE STAB'SL:*ZAA['OCNONSTSQACL)FV‘%‘GETAWNE CEIKAEIE o N
(STABILIZATION) SHAL e oo | STAND OF AN ma s— NOTE: SEDIMENT MAY BE CONTROLLED AT OUTLET IF
THE FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW EETS'E'Z}\'\’SG:SSSED‘/L\‘SQPQ%%%LCH SEDIT[\?E,G\ESBUESENQ 2‘5&4 gTTHERD 0 04 —~TF : CONSISTING-OF UPLAND PONDING WILL CREATE PROBLEMS
AREAS. 1T SHALL BE CLEAN MINERAL SOIL, FREE OF ROOTS, WOOD TEMPORARY EROSION CONTROL MEASURES ARE TO BE REMOVED ONLY \ y BSSLALRIE.RAR
VEGETATION, OVERSIZED STONES, ROCKS, OR OTHER OBJECTIONABLE X g R FittRISER-W/3600-FS1 y STONE FARTHEN DIKE
MATERIAL. SOILS WHICH ARE APPROVABLE FOR THE CONSTRUCTION OF WHEN STABILIZATION IS COMPLETE. ~ FINAL VEGETAL COVER SHALL 5 . - TRENCH ™ CONC ROV S TONE BASE™"f CABBEESE T4 CL BEE ) (COMPACTED)
i ’ : - \ \ e N T L IN e e ST .
THE IMPERVIOUS CLAY CORE, AS DEFINED BY THE UNIFIED SOIL BE PROVIDED IN- ACCORDANCE WITH THE FOLLOWING: ek | e 12 EXGAVATE-15% g (4 ji.) ; / TITLE:
CLASSIFICATION SYSTEM, ARE CH, INORGANIC CLAYS OF HIGH PLASTICITY; ' \ UITARLE BASE e N T T ey NOTES AND DETAILS
. y . R R ST 4 K ANEHTF (RN 1
CLAYS, SANDY CLAYS, SILTY CLAYS; SC, (WITH GEOTECHNICAL M. 40004 /ACRE (904/1.000 SF) PROADED NDER R ) ORI, WSS SIS S S COURSE UaNG T R D ;
ENGINEERS APPROVAL CLAYEY SANDS, POORLY GRADED SAND-CLAY SEED. ENTHCKY 31 TAL FESCUE. 9504 /ACRE (64/1.000 SF) e iy S 0 (Tom S ToNE 75 A )
MIXTURES. MATERIALS TO BE USED FOR THE CONSTRUCTION OF THE : #/ (64#/1, F — BE-~AT-ELEV-=f4-80) DRAWING NO.:
FERTILIZER:  10/20/10 MIX, 1,000#/ACRE (254#/1,000 S.F.) T D— SECTION A — A o

SHELL SHALL BE SELECT BACKFILL FREE OF STUMPS, ROOTS, ROCKS, MULCH:  STRAW OR HAY (LOCALLY OBTANED) 40004 /ACRE T
TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE IMPERVIOUS © (508/1.000 SF) 0003 DT ET BARREL TO CONSIST TYPICAL DAM SECTION A-A
CLAY CORE. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE ’ o km : SCALE: HORIZ: T = 20 \ TEMPORARY SLOPE DRAIN
SCARIFIED A MINIMUM DEPTH OF 4 INCHES PRIOR TO PLACEMENT OF FILL. P WATERTIGHT O—RING RCE VERT: T = 4

ES\D-TSD

VA, DSWC _PLATE 3.5
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NOTE:
ALL STORM WATER RUNOFF ASSOCIATED WITH THIS PROJECT IS
DIRECTED INTO EXISTING AND PROPOSED STORM DRAINAGE PIPING
ASSOCIATED WITH NEW TOWN PHASE | ROADWAY
(JCC—SP-050—02) AND PHASE Il ROADWAY (JCC—-SP—082-04).
ALL RUNOFF IS COLLECTED AND TREATED BY BMP #53

(COUNTY BMP ID# PC 173)
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TEL: fpr 30798
MLLAMSBURG

NVIRONMENTAL

GROUP INC.
o

13:10 No.0OO& P.01

Frec -
LTEC Cohon

516-B South Henry Street

Environmental Consultants
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File CASL
Date 4~ -6
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Fax Machine L5~ RGO

Number of Pages Following |

If you do not receive all pages of this transmittal. please contact

at {757) 220-6869 as soon as possible.

Special Instructions
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CHeCk  PAmM  DeTA

Williamsburg, Virgimia 23183

(737) 220-6869

FAX (757) 229-4307
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Gptioﬁ 1

STAGE / STQORAGE TABLE R to reset

1. RESERVOIR No = 1. 2. RESERVOIR NAME = swm/bmp.....
3. 8 = Ks ¥ I'b

KS = O i e e e e [« T & SO

START ELEV = O.. ... INCREMENT = 0.

STAGE ELEVATION CO AREA INC STUORAGE TOT STORAGE

ft ft sqg ft cu Tt cu Tt
4 0.00 66.80. 1260. .. Q O
5 1.20 &8. 00 85%91.... 5910 5210
& 5.20 72.00. X703, .. Q0LE7 6497
7 $.20 76.00 71615, .. 216636 F13133
3 13.20 80.00 113204 .. 371038 684171
9 15.20 82.00. 144407 .. 258311 942482
10 16.20 - 83.00. 158733.. 151570 1094052
11 Q.00 .00 1O ) Q
12 0.00 0.00. 10 SO O 0
13 0.0¢ Q.00 16 0 Q
14 0.00 0.00 16 I 0O O

Change item number: O

Reservoir No. 1

OUTLET STRUCTURES

~l to cont

CULVERT STRUC A,

GzCoal2gh/k]™.5

CULVERT STRUC B. Q=CoA[2gh/k]™.5

1. WIDTH (in) = 42. 9. WIDTH (in) = 8.
2. HEIGHT (in) = 42, 10. HEIGHT (in) = 8..
3. No. BARRELS = 2.. 11. No. BARRELS = 1..
4. INVERT ELEV. T 66800, . 12. INVERT ELEV. = 668044
5. Co = 0.60 13. Co = Q.60
&. CULVERT LENGTH (ft) = 122. y 14. CULVERT LENGTH (ft) = O..
7. CULVERT SLOPE (%) = .82, . 15. CULVERT SLOPE (%) = 0O...
8. MANNING’S N-VALUE = 013 16. MANNING’S N~VALUE = .013
17. MULTI-STAGE ORTION 2 (Y/N) Y
WEIR STRUCTURE A. Q=CwWLHTEXP WEIR STRUCTURE B. G=CwWLHTEXP '
18. CREST LENGTH (ft) = 1@.62.T{V~ 2%, CREST LENGTH (ft) = 19.62..
19. CREST ELEVATION = 77 e 24, CREST ELEVATION = 77 ...
20. Cw = Z.00 25. Cw = .00
21. EXP = 1.50 26. EXRP = 1.50
22. MULTI-STAGE OPTION 7 {(Y/N) Y 27. MULTI-STAGE OPTION 7 (Y/N) Y
Change item number: 0 — to cont




HYDDROCL OGIC

2yr Pre—-Dgvelopment...

----------------------

----------------------

Hvyd. No. 1

Hyvdr aph tvpe = §.C.3. RUNGFF
Stor requency = 2 vr

FJasin arsa = 79 ac

ave basin slape = 2 %

Basin lag- =z EFZ2.0 min
Total precip. = 3.50 in

‘HYDROGRAPH DISCHARGE TAaBLE

TIME-—-OQUTFLOW

(hrs cfs)
11.63 0.97
11.77 2.53
11.90 S T7.73
12.03 18.96
12.17 31.42
12.30 43 .16
12.43 49 .81
12,87 47 .25
12.70 42 .60
12.83 3& .84
12.97 30.27
13.10 23,30
13.23 16.71
13.37 12.58
13.50 11172
13,63 10.05
13.77 9.25%
13.90 5,59
14.03 8.04°
14.17 7.54
14 .30 7.10
14.43 &.73
14.57 &, 40
14.70 &.14
14.83 5,97
14.97 573
15,10 5,57
15.23 5,47
18,37 5L 28

TIME--OUTFLOW

(hrs cfs)
11.67 1.21
11.80 3.30
11.93 10.18
12.07 22.04
12.20 34.51
12.33 45 .62
12.47 49.72
12.60 46 .20
12.73 41.725
12.87 35,27
13.00 28.54
13.13 21.58
13.27 15.32
13.40 12.14
T1X.53 10.82
12.67 9.82
13.80 9.0
1%5.93 /.45
14.07 7.91
14.20 7.43
14 .33 7.01
14.47 & .64
14.60 &.33
14.73 &.08
14.87 5.87
15,00 5,469
15,13 5,53
15.27 538
15.40 5.25

TIME-—DUTFLOW
(hrs cfs)
11.70 1.54
11.83 4,35
11.97 12.97
12.10 25.16
12.23  37.53
12.37 47 .66
12.50 49 .09
12.63 45,08
12.77 29.84
12.90 33 .54
13.03 25.79
12,17 19.89
12.30 14.13
13.43 11.78
LE.57 10.55
13,70 .61
13.83 8.90
13.97 8,31
14.10 7.78
14.23 7 .32
14 .37 &.91
14.5¢ &, 56
14.¢3 & .26
14.77 &£.02
14.90 5.82
15,03 5,65
15,17 5.49
15.Z0 5.35
15,453 5.21

REFPORT

Peak discharges
Time inter
Rasin curve No.
Hydraulic len
Timae of concen
Distribution

= 49.81 <
val = 2 min

=z 72

= 2200 ft

= 53,45 min

= 5.Cc.5. 11
TIME-—QUTFLOW

(hrs cfs)

11.73 1.96
11.87 5.78
12.00 15.94
12.13 28.2%9
12.27 40.43
12.4¢ 49,12
12.53 48.21
12.67 4%2.87
12.80 38.37
12.93 31.97
13.07 25.04
13,20 18.2%
13.33 13.21
13.47 0 11.44
13.80 1¢.29
13.73 Q.42
1Zx.87 8.74
14 .00 g.17
14,132 7 .66
14,27 7.21
14 .40 &858
L4 .53 TR
L4 .67 5. 2Q
14.80C 5.97
14.93 5.77
15.07 5.60
LS, 26 5,045
15 .33 5.31
135.47 .18



HYDROGRAPH DISCHARGE TABLE Cont’d

TIME--OUTFLOW TIME~~QUTFLOW TIME-~QUTFLOW TIME-—~QUTFLOW

(hrs cfs) (hrs cfs) (hrs cfs) {(hrs cfs)
15,50 5,14 15.53 5,51 15.57 5,07 15.60 5,04
15.63 5,00 15.67 4.97 15,70 4.93 15.73 4.90
15.77 4.86 15.80 4 .83 15,83 4.79 15.87 4,76
15,90 4.72 15.93 4.69 15.97 4 .65 16.00 4.81
16 .03 4 .58 16.07 4.54 186,10 4.51 14.13 4.47
18,17 4.44 16.20 4. 40 16.23 4,37 16.27 4.33
1&.30 4.30 16.33 4.26 14.37 4,23 16,40 4.20
16.43 4,17 16.47 4,14 16,50 4.11 16,53 4.08
16 .57 4.06 16.60  4.03 16.63 4.61 16.67 3.98
16.70 3.96 16.73 3,94 16,77 3.92 14.80 3.90
16.83 3,88 16.87  3.88 1&.90 3.84 16.93 3.83
16,97 3.81 17.00 3,79 17.03 3,78 17.07 3.76
17.10 3.75 17.13 3.74 17.17 3.72 17.20 3.71
17.232 5.70 17.27 .68  17.30 3.67 17.33 3,66
17.37 3.64 17.40 3.63 17.43 3.62  17.47 3.61
17.50 3.59 17.83 3.58 17.57 3.57 17.60 Z.56
17.63  3.54 17.67 3.53 17.70 3.52 17.73 . 3.51
17.77 3.49 17.80  3.48 17.83 3.47 17.87 7 . 3.45
“17.90 3.44 17.93  3.43 17.97 3.42 18.00 3.40
18,03 2,39 18.07 ©%.38 18,10 3.36 18.13 3.35
18.17 3.34 18.20 3.32 18.23 3.31 18.27 “Z.30
18,30 3.29 . 18.33 3.27 18.37 3.26 18.40 3.25
18.43 2.23 18.47 3.22 18.50 2.21  18.53  :3.19
18.57 3,18 18.60 .17 18.63 3.15 18.67 3.14
18.70 3.13 18.73 3.11 18.77 3.10 18.80 3.09
18.83 3.07 18.87 2,06 18.90 3,08 18.93 Z.0%
18.97 3.02 19.00 3.01 19.03 2.99 19.07 2.98
19.10 2.96 19.13 2.95 19.17 .94 19.20 2.9z
19.23 2.91 19.27 2.90 19.30 2.88 19.33 2.87
19.37 2.86 19.40 2.84 19.43 2.83 1%.47 2.81
19,50 2.80 19. 2.79 19.57 2.77 19.60 2,78
19.63 2.75 19.67 2.7% 19.70 2.72 19.73 2.70
19.77 2.6 19.80 2,68 7 19.83 2.66 - 1%.87 S 2.65
19.90 2,63 19.93 2.62 19.97 2,61 20,00 2.59
20.03 2.58 20.07 2.56& 20.10 2.585 20.13 2.54
20,17 Z.52 20.20 2.51 20.23 2.50 20.27 2.48
20,30 2.47 20.33 2,45 20.37 2,45 20 .40 2.43
20,43 2.42 20.47 2,41 20.50C 2.40 20.53 2.39
20,57 2.38 20.80 2.37 20.637 2.37 20.67 .36
2070 2.35 20.73 2.34 20,77 2. 34 20.80 2.33
Z0.83 2.33 20 .87 2.32 20,90 2.32 20.93 2.31
20.97 2.31 21.00 2.30 21.03 2.30 21.07 2.30
T1.10 DP9 21.13 2.29 Z1.17 2.29 21.20 2.2
21.23 2R 21.27 2.8 21.30 2.27 21.33 0.27
21,37 2.27 21.40 2.27 21.43 z.27 21.47 .26
21,50 2,026 21.53 2,726 71,87 .26 21.80 2.25



HYDROGRAPH DISCHARGE TABLE Cont’d

TIME~-~QUTFLOW TIME-~QUTFLOW TIME--QUTFLOW TIME--QUTFLOW

{(hrs cfs) (hrs cfs) (hrs cfs) {(hrs cfs)
21 .63 2.25 21.67 2.25 2L.70 2.25 21.73 2.24
Z2L.77 Z.24 21.80 2.24 Z21.85 - 2.24 21.87 CRLR3
21,90 2.2 21.93 2.23 21.97 2.2 22.0C 2.22
22.03 2.22 22.07 2.22 22.10 2.22 22.13 2.21
22.17 Z2.21 22.20 2.2 22.23 2.21 22.27 2.20
22,30 2.20 22.33 2.20 22.37 2.20 22.40 2.19
22.43 2.19 22 .47 2.19 22.50 2.19 22.53% 2.18
22.57 2.18 27 .60 2.18 22.63 2.18 22.67 2.17
22.70 2.17 22.73 2.17 Z22.77 2.17 22.80 2.16
22.82 2.18 22.87 2.16 22.90 Z2.16 22.93 2.15
22.97 2.15 23.00 2.15 23.03 2.15 2%.07 2.14
23.10 2.14 23.13 2.14 23.17 2.14 23.20 2.13
23.23 2.13 23.27 2.13 23.30 2.13 23.33 2.12
235.37 Z2.12 23.40 Z.12 23.43 2.12 23.47 2.11
235 .50 2.11 23.53 2.11 23.57 2.11 23.60 Zz.10
23.63 2.10 23.67 2.10 23.70 2.09 23.73 2.09
23.77 2.09 23.80 2.09 23.83 2.08 22.87 2.08

2.08 .00

23.90 23.93 2,08 23.97 2.07 24 .00



HYyDROLOGIC RKREPORT

2yr Post Development..

----------------------

----------------------

Hyd. No. 3

Hydrograph type = S5.C.8. RUNOFF Peak discharge = 187.87 cfs
Storm freguericy = 2 vyr Time interval = 2 min '
Bazsin arsa = 109.5 ac Basin curve No. = 8B

Aave basin slope = 2.5 % Hydraulic lan = 2200 ft
Basin lag = 19.2 min Time of concen = 32.08 min
Total precip. = 3.50 in Distribution = S.C.85. II

HYDROGRAPH DISCHARGE TABLE

TIME-—QUTFLOW TIME-—OUTFLOW TIME-—-OUTFLOW TIME-—-QUTFLOW

(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs)
8.70 0.97 8.73 1.01 8.77 1.08 8.80 1.09
8.83 1.13 8.87 1.18 8.90 1.23 8.93 1.27
8.97 1.32 9,00 1.37 9.03 1.42 9.07 1.47
9.10 1.52 9.13 1.57 9,17 1.63 9.20 - 1.68
9,23 1.73 Q.27  1.78 9. 30 1.83 9.33 1.88
9,37 1.93 9.40 1.98 9,43 2.03 9.47 2.07
9,50 2.12 .53 2.16 9.57 2.21 9.60 2.25
9.63 2.29 Q.67 2.34 9.70 2.39 9.73 2.43
9.77 2,48 9.80 2.54 9.83 2.59 9.87 2.65
Q.90 2.72 9.93 2.78 9.97 2.88 10.00 2.93
10.03 3.01 10.07 3.09 10.10 3.17 10.13 3.26
10.17 3.35 10.20 3.45 10.23 3.55 10.27 3.65
L0.30 3.76 10.33 3.88 10.37 3.99 10.40 4.12
10.43 4.24 10.47 4.37 10.5C 4.51 10.53 4.64
10.57 4.79 10.80 4.93 10.63 5.09 10.67 5.25
10.70 5.41 10.73 5.59 10.77 5,77 10.80 5,96
10.83 &.15 10.87 &.36 10.90 &.57 10.93 & .80
10.97 7.03 11.00 7.2 11.03 7.49 11.07 7.71
11.10 7.95 11.13 8.21 11.17 8.48 11.2¢ 8.77
11.23 9,08 11.27 9 .42 11.30 .78 11.33 10.18
11.37 10.65 11.40 11.16 11.43 11.69 11.47 12.26
11.50 12.85 11.53 13.56 11.57 14.468 11.60 15.66
11.63 17.29 11.67 19.47 11.70 22.35 11.73 25.10
11.77 30.92 11.80 37.21 11.83 45 .46 11.87 56.07
11.%0 69.50 11.93 85,34 11.97  102.48 12.00 119.47
2.03 135.80 12.07 150.5& 12.10  1&4.00 2,13 175.24
2.17 183.49 12.20 187.87 12.23 187.43 12.27 182.44
2.30 174,80 12.33  165.34 12,37 1355.84 12.40 1486 .00
2.43 1335.91 12.47 125.61 12.50  115.18 12.53 104.71



HYDROGRAPH DISCHARGE TABLE Cont’d

TIME-—QUTFLOW TIME——QUTFLOW TIME-——QUTFLOW TIME-—-QUTFLOW
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs)

12.57 S4.31 12.60 84 .10 12.63 74.19 12.67 &4.73
12.70 55.99 12.73 48 .29 12.77 41.96& 12.80 37.38
12.83 34.47 12.87 2 .64 12.90 31.25 12.93 29.97

12.97 28.7%9 13.00 27.71 13,03 26.71 13.07 25.80
13.10 24.97 13.13 24 .20 13.17 23.51 13.20 22.87
13.23 22.29 13.27 21.75 13.30 21.2¢ 13.33 20.81
13.37 20,328 13.40 19.98 13.43 19.59 13.47 19.21
13.50 =, 84 13.53 18.49 13.57 18.15 13.60C 17.82
132.63 17.51 13.67 17.20 13.70 16.90 12.73 1&6.62
13.77 15.34 13.80 16.07 13.83 15.81 13.87 5.55

13.90 15.30 13.93 15.06 13.97 14.82 14.00 14.59
14.03 14.36 14.07 14.13 14,10 13.92 14.13 13.70
14.17 13.50 14.20 13.30 14.23 13.11 14.27 12.93
14.30 12.78 14.33 12.60 14.37 12.45 14.40 12.31
14.43 12.18 14.47 12.06 14.50 11.95 14.53 11.84
14.57 11.74 14.60 11.64 14.63 11.55 14.67 11.46
14.70 11.38 14.73 11.30 14.77 11.22 14.80 11.15
14.83 11.08 14.87 11.00 14.90 10.93 14.93 10.86
14.97 10.79 *15.00 106.71 15.03 10.64 15.07 10.57
15.10 10.49 15.13 10.42 15.17 106.35 15.20 10.28

15.23 10.20 15.27 10.13 15.30 10.06 15.33 9.98
15.37 9.91 15.40 9.84 15.43 $.76 15.47 .69
15.50 9.61 15.53 3.54 15.57 9.47 15.60 9.39
15.63 9.32 15.67 9.24 - 15.70 9.17 15.73 .10
15.77 F.02 15.80 8.95 15.83 85.87 15.87 8.80
15.90 2.72 15.93 8.65 15.97 8.57 16.00 8.50
15.03 8.42 16.07 8.35 15.10 8.28 16.13 8.20
16.17 8.13 16.20 8.07 16.23 8.00 16.27 7.94
1,30 7.88 16,33 7.82 16.37 7.77 16.40 7.72
16.43 7.67 16.47 7.62 16.20 7.58 16.53 7 .54
18.57 7.51 16.40 7.47 16.63 7 .44 16.67 7.41
16.70 7.38 16.73 7.35 16.77 7.32 16.80 7.29
16,83 7.27  16.87 7.24 L& .90 7.21 16.93 7.19
16.397 F.16 17.00 7.14 17.03 7.11 17.07 7.08
17.10 7.06 17.13 7.03 17.17 7.00 17.20 &6.98
17.23 6&.95 17.27 & .93 17.30 6.90 17.33 &.87
17.37 5,85 17.40 &.82 17.43 &.79 17.47 &.77
7.50 &.74 17.53 &.71 17.57 6.69 17.&0 &.86
17.63 ©.63 17.67 &6l 17.70 &. 58 17.73 6. 95
17.77 &.53 17.80 &.50 17.83 5.47 17.87 &.45
17.90 .42 17.93 & .39 17.97 &.37 18.00 &.34
18.03 6.31 18.07 §&.2% 18.10 &.26 18.13 &.23
18.17 &.21 18.20 6,138 18.23 &.15 18.27 &.13
18, 3¢ &, 10 18.33 &.07 18.37 &.04 18.40 6 .02
18,43 5.99 18.47 5.%98 18,50 .94 18,33 5.91
18.57 5.88 18 &0 5. 8¢ 18,632 5.83 18.87 5.80



HYDROGRAPH DISCHARGE TABLE Cont’d

TIME-—-QUTFLGOW TIME-—-QUTFLOW TIME-~QUTFLOW TIME--QUTFLOW

(hrs cfs) {hrs cfs) (hrs cfs) (hrs cfs)
18,70 5.77 18.73 5.75 18.77 5,72 18.80 5.69
18.83 5.687 18.87 .64 18,90 5.61 18.93 5.58
18.97 5,588 19.00 5.53 19.03% 5,50 19.07 =48
13,10 5.45 19.13 5.42 19 .17 5.39 19.20 5.37
19.23 5.34 19.27 5.3 19.30 5.28 19,33 5.28
19.37 5,23 19 .40 5.20 19.43 5,18 15.47 5.15
19.50 5.12 19.53 5.09 19.57 5.07 19.60 5.04
19.63 5,01 19.67 4.98 19.70 4.96 19.73 4.93
19.77 4.90 15.80 4.87 19.83  4.85 19.87 4.82
19.90 4.79 19.93 4 .76 19.97 4.74 20.00 4.71
20,03 4,68 20.07 4 .65 20.10 4.63 20.13 4,80
20.17 4 .58 20.20 4.55 20.23 4.83 20.27 4.51
20.30 4,48 20.33 4.47 20.37 4.45 20.40 4.43
20.43 4.42 20.47 4.40 20.50 4.39 20.53 4.38
20.57 4.37 20.60 4,36 20.63 4.35 20.67 4.34 .
20.70 4,34 20.73 4.33 20.77 4.33 20.80 4.32
20.83 4.31 20.87 4.31 20.90 4.30 20.93 4,30
20.97 4.29 21.00 4.29 21.03 4.28 21.07 4.28
21.10  4.27 21.13 4,27 21.17 4.26 21.20 4.26
21.23 4.25 21.27 4,25 21.30 4.24 21.33 4.24
21.37 4.23 21.40 4.23 21.43 4.22 21.47 4.22
21.50 4.21 21.53 4.20 21.57 4.20 21.60 4,19
21.63 4.19 21.67 4,18 21.70 4.18  21.73 4.17
21.77 4.17 21.80 4.16 21.83 4.16 21.87 4.15
21.90 4.15 21.93 4.14 21.97 4.14 22.00 4.13
22.03 4.13 22.07 4,12 22,10 4.12 22.13 4.11
22.17 4.10 22.20 4.10 22.23 4.09 22.27 4,09
22.30 4.08 22.33 4.08 22.37 4.07 22.40 4.07
22 .43 4.068 22.47 4 .06 22.50 4,05 22.53 4,05
22587 4,04 22.60 4. 04 22.63 4,03 22 .67 4.03

2.7C 4,072 22.7% 4,01 22.77 4.01  22.80 4.00
22.83 4.00 22.87 3,99 22.90 3.99 22.93  3.98
22,97 5.98 23.00 3.97 23.03 3.97 235.07 3.967
23.10 3.96 23.1% 3.95 23.17 3.95 23.20 3.94
23.23 3,94 23.27 3.93 2330 3.92 2%.33 3.92
23.ET 3.91 23.40 3.%1 23.43 3.90 23.47 2.90
2% .50 7,89 23.53 3.89 2%.57 3.88 23.60 3.88
23.63 2.87 23.67 3.87 2%.70 3.8% 23.73 3.85
23.77 3.85 23.80 3,84 23.83 .84 RE.B7 Z.83
73,90 3,83 23.93 3.82 2Z.97 3.82 24.00 .00



HYOROLOGIC

2yr Post Develpoment..
Routed through Pond...

------------------

Hyd. No. 4

Mydrograph tvps
Storm fregusncy
Inflow hyd. no.

LRI S T 1

HYDROGRAPH DISCHARGE
TIME INFLOW (1)
hrs cfs
8.73 1.01
8.77 1.05
.80 1.09
8.83 1.13
8.87 1.18
8.90 0 1.23
8.93 1.27
8.97 1.32
9,00 1.37
3.03 .42
3,07 1.47
9.10 1.52
Q.13 1.57
S.17 1.63
Q.20 .68
GRS 1.73
9,27 1.78
9,30 1.83
9, 35 1.88
Q.37 1.93
@, 40 1.98
& .43 2.03
D47 2.07
Q.50 2.172
.83 2.18

- oo

RESERVOIR ROUTE
2 yr ’

-

S

TABLE

INFLOW (3)
cfs

1.05
1.09
1.13
1.18
1.23
1.27
1.32
1.37
1.42
L.47
1L.5%
1.57

W 0~ O

.-

0
0 0 v

LIRS IS
~4 (A

J

ot
B

Llé

ST 1S T N T B e S S e e N el o

ha
fros

REPORT

Peak dischargs
Time interval
Reservoilir no.

2s/dt-0 (i)
cfs

27.04
28.28
2% .54
30.84
32.17
33.52
34.91
36,33
37.78
39.27
40.78
42.32
4% .88
45.47
47 .09
48.73
50.42
52.15
57.92
55.73%
27 .5&
59 .43
&1.34
55,28
£5.24

e it

i

= A
bbe g

R

cfs

27.81

29.10
30.42
3L.77
33.15

- 34 .57

36.02
27.50
39.02
40.57
42.16
43,77
45,41
47.08
485.78
50.50
52.24
54 .03
55.87
57.73
59 .64
&1.57
63.53
65,53
&7 .58

[0

0

2s/dt+0 (j) OUTFLOW

cfs

z % *

*

b e b = e O OO OO OO0 OO0 0DCO OO0 O00

BN

41

<44

46

LA

52

.56

59
&2

.65
BT
73
77
20
L8B4
.88
.91



. HYDROGRAPH DISCHARGE TASLE Cont’d

TIME INFLOW (i) INFLOW (3) 25/dt-0 (i) 28/dt+0 (Jj) OUTFLOW

hrs cfs cfs cfs cfs cfs
D57 Z2.21 —.25 &7.23 &9 .61 1.19
S50 2.25 2.2% 659,28 71.69 1.2C
GLe3 2.29 2.24 7L.40 72.83 1.21
.87 2.34 2.39 73.59 75 .04 1.22
G, 70 2.39 2.43 75.8% 78 .32 1.23
S9.73 2.43 Z2.48 7817 80.68 1.25
G L.T77 2.48 2.54 80.48 83.09 1.30
9,80 2.54 2.59 82.80 85.51 1.35
G.L.B3 2.59 2.65 ’ 85.12 87.93 1.41
Q.87 2.65 2.72 837.45 Q0. Z& 1.4&
G990 2.72 2.78 87.8¢ 9Z.83 1.48
Q.23 2.78 2.88 92.34 95. 36 1.51
2.97 2.86 2.93 4 .90 G7.98 1.54
1¢.00 2.93 2.01 97.55 100.68 1.57
10.03 3.01 3.09 100.34 103.49 1.57
10.07 3.09 3.17 103.2 106.44 1.58
10.10 .17 3.26 106.37 109.54 1.58
10.13 3.26 3.35 109.62 112.80 1.59
10.17 .35 3.45 11%3.03 116.23 1.&0
10.20 3.45 3.55 116.&2 119.84 1.61
1¢.23 3.55 3.65 120.39 123.62 1.62
10.27 3.65 I3.76 124.35 127.59 1.62
10.30 3.76 3.88 . 128.50 131.76 1.63
10.33 3.88 3.99 132.85 136.14 1.64
10.37 3.99 4,12 137.42 140.72 1.65
10.40 4,12 4.24 142.20 145 .53 1.6%
10.43 - 4,24 4.37 147.21 150.58 1.67
10.47 4,37 4.51 152.46 155.83 1.68
10.50 4.51 4 .64 157.94 161.34 1.70
10.53 4.64 4.79 163.67 167.09 1.71
10.57 4.79 4,93 169.66 173.10 1.72
10.60 4.93 5.09 175.91 179.38 1.74
10.63 5.09 5.25 182.43 185.93 1.7%
10.67 5.25 5.41 189 .24 192.77 1.7%
10,70 5.41 5.59 : 196 .34 199.90 1.78
10.73 5.59 5.77 203.75 207 .34 1.80
10.77 5.77 5.985 211.47 215.10 1.81
10.80 5.96 5.15 219.54 223.20 1.83
10.83 &.15 6.38% 227 .95 231 .64 1.88%
10.87 &. 36 & .57 236.72 240 .46 1.87
1LO0.90 &.57 5. 80 245.88 249 .66 1.89
10.93 & .80 7.03 255.44 259.25 1.91
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'+ HYDROGRAPH DISCHARGE TABLE Cont'd

TIME INFLOW (i) INFLOW (3) 2S5/dt-0 (1) 28/dt+0 (3) OUTFLOW
hrs cfs cfs cfs cfs cfs
L12.37 155,84 144 .00 5247 .88 5257.8Q 4,96
12,40 14,00 125,91 BHI9.89 554972 5.01
12.43 135.91 125.61 5811.48 5821.60 5,0&
12.47 125.61 , 115.18 S082 .78 HOT73.00 5.11
12,50 115,18 104 .71 &293.2 GECS .57 5.15
12.583 104,71 94 .31 &50C1.04 &513.17 &6.06
12.57 9431 84.10 &681 .63 &700.07 9,22
12.60 ’ 84.10 74,19 LRI&, 17 &8&0 .04 11.93
12.63 74,19 &4 .73 HI66 .08 6994 .48 14,20
12.67 &4 .73 55,99 707L.38 7105.00 16.82
12.70 55.99 48.29 7146.83 7192.08 22.863
12.7% 48 .29 41 .96 7197.97 T251.10 26 .58
L2.77 41 .96 37.38&8 T230.14 7288.22 29.04
12.80 37.38 4,47 ' 7248.546 7309.48 Z0.48
1z2.8% 34.47 32.64 7258.04 7220.41 ‘31.1%
12.87 I2.64 F1.25 7262.14 7E25.15 31.5C
12.90 I1.25 29,97 7262 .90 TI26.02 31.58
12.93 29.97 28.79 7261.24 7324.11 S 31.43
12.97 28.79 Z27.71 7257 .68 7320.00 31.16
13.00 27.71 26.71 7252.63% 7314.17 20.77
13.03 26.71 25.80 7246 .46 7307 .05 B0 .30
13.07 25.80 24 .97 7239.4& T298.97 29.76
13.10 24 .97 24 .20 7231.87 - 7290.22 29.17
13.13 24,20 o 23.51 T7223.92 7281.04 28.56
13,17 22.51 : 22.87 7215.74% 7271 .63 27 .93
13.20 22.87 22.29 ‘ 7207 .54 Fee2 .14 27.30
13.23 22.29 21.75 7199 .35 7252.69 26.67
13.27 21.75 21.28 7191.29 7243 .39 26.05
13.30 21.26 20.81 7183.42 7234 .31 25.44
13.33 20,81 20.38 175,77 7225.49 24 . 8Bs&
13.37 20.38 19.98 7168.32 T216.98 24 .29
13.40 19.98 19.59 7161.26 7208.74 23.74
15,43 19.59 19.21 7154 .40 72006.82 23.21
13.47 19.21 18.84 7147.79 7193.1¢9¢ 22.70
13,50 18. 84 18.49 7141.42 . 7185.84 22.21
C13.53 18.49 18.15 7135.28 , 7178.76 - 21.74
1L3.57 18.15% ‘ 17.82 T 7129.3% 7171.92 21.28
15,60 17.82 17.51 7123, 64 7165.33 2¢.84
13.63 17.51 17.20 FL18.13 7158.97 20.42
13.67 17.20 16.90 7112.82 7152.84 20.01
13.70C 1&6.90 le.62 7107 .69 7146 .92 19.62

3.73 16.62 16.34 ; 7102.74 7141.21 19.24



cHYDROGRAPH DISCHARGE TABLE Cont'd

TIME INFLOW (1) INFLOW (3) 2s/dt-0 (i) 28/dt+0 (j) OUTFLOW
hrs cfs cfs cfs cfs cfs
13.77 16.34 16.07 7097 .95 7133.69 18.87
13,80 16.07 15.81 TOSE. 33 7L30.3& 18.51
13.8% 15.81 15.55 7088.87 7125.21 18.17
132.87 15.55 15.30 7084 .56 7120.23 17.84
13.90 15.30 15.08 7080.38 7115.41 17.52
13.93 15.06 14.82 7076, 34 7110.75 17.20
13.97 14.82 14.59 7072.42 7106.23 1&.90
14.00 14,59 14.36 F0E8. 61 7101.83 16,61
14.03 14,36 14.13 7064.91 7097 .56 16.32
14.07 14,13 13.92 7061.31 7093.41 16.05
14.10 13.92 13.70 7057.75 7089.36 15.80
14.13 13.70 13.50 705%.90 7085.37 15.74
14.17 13.50 13.30 704%.77 7081.10 15,68
14,20 13.30 13.11 7045.39 7076.57 15.59
14.23 13.11 12.93 7040.79 7071.80 15.51
14.27 12.93 2.76 7035.99 7066 .83 15.42
14.30 12.76 12.60 7031.01 7061.68 15.34
14.33 12.60 12.45 7025.88 7056.37 - 15.25
14.37 12.45 12.31 7020.63 7050.94 15.15
14.40 12.31 12.18 7015.28 7045. 40 15.06
14.43 12.18 12.06 7009.84 7039.77 14.97
14.47 12,06 11.95 7004 .35 7034.09 14.87
14.50 11.95 11.84 , 6998.81 - 7028.36 14,77
14.53 11.84 11.74 6993.25 7022.60 - 14.67
14.57 C11.74 11.64 6987 .67 7016.82 14.58
14.60 11.64 11.55 £982.08 7011.04 . 14.48
14.63 - 11.85 - 11.46 6976.51 7005.27 14.38
14.67 11.46 S 11.38 6£970.95 6999.52 14.28
14.70 11.38 11.30 £6965.42 6993.79 14.19
14.73 11.30 11.22 6955.91 6988.10 14.09
14.77 11.22 11.15 6954 .45 6982.44 14.00
14.80 11.15 11.08 6949 .02 6976.82 13.90
14.83 11.08 11.00 6943.63 €971.24 13.81
14.87 11.00 10.93 6938 .28 6965.71 13.71
14.90 10.93 10.86 &932.97 6960.21 13,82
14.93  10.86 , 10.79 . 6927.71  £954.78 13.53
14.97 10.79 10.71 6922.48 ' 6949.35 13.44
15.00 10.71 10.64 6917.28 6943 .98 13.35
15.03 10.64 10.57 ‘ 6912.13 £938.64 13.26
15.07 10.57 10.49 8907 .00 $933 .34 13.17
15,10 10.49 10.42 &£901.91 6928.07 13.08

15.13 10.42 10,35 &6896 .86 &922.83 12.99



HYDRGGRAPH DISCHARGE TABLE Cont ' d

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

hrs cfs ctfs cfs cts cfs
L%, 17 10,35 10.728 SE21.83 517 .63 17,90
15.20 1. 28 10,20 5884 .83 5912.45 12,85
15.23 10.20 10.13 &E81 .85 907 .31 12.73
15.27 10.13 10.06 &E8TE .91 £902.19 12.84
15.30 10.06 9.98 £871.99 &897 .10 12.585
15.33 - 9.98 9.91 ERET .09 6£892.05 12.47
15.37 .91 9,84 §8&2. 272 $88& .99 ©12.38
15.40 Q.84 9.7& &857 .37 £881 .37 12.30
15.43 9. 76 9.69 &852.55 &R76 .97 12.21
15.47 9.69 9.61 &8B47 .74 &872.00 12.13
15.50 9,61 9,54 6842 .96 EB67 .04 12.04
15.53 9.54 9.47 6838.19 E862.11 11.98
15.57 .47 9,39 &833 .44 &857.20 11.88
15.80 5,59 9.%2 £828 .71 , 6852, 30 11.80
15.63 9.32 9.24 6824 .00 6847 .47 11.71
15.67 9,24 9.17 6819.30 65842 .58 11.63
15.70 9.17 9.10 &814.62 &837.71 11.55
15.73 9.10 9,02 £809.95 EB32 .88 11.47
15.77 902 8.95 &6805.30 &828.07 11.39
15.80 8.95 8.87 &B00 .66 &823.26 11.30
15.83 8.87 8.80 £796.03 6818.48 11.22
15.87 .80 - 8.72 6791.42 6813.70 11.14
15.90 8.72 8.65 6786.81 6308:94 11.06
15.93 8.65 8.57 6£782.22 6804.19 10.98
15.97 8.57 8.50  6777.54 S 6799.45 10.90
16.00 R.50 8.42 6773.07 6794.72 10.82
16,03 8.42 8.35 6768.51 S 6790.00 0 10.74
16.07 8.35 8.28 6763.96 &785.29 10.66
146,10 8.28 8.20 £759.43 &£780.59 10.58
16.13 8.20 8.13 6754 ,90 6775.91 10.50
16.17 8.13 8.07 6750.3% 6771.24 10.42
16,20 8.07 8.00 6745 .90 6766, 59 10.35
16.23 8.C0 7.94 6741 .43 &£761.96 10.27
16.27 7.94 7.88 &736.98 6757.36 10.19
16.30 7.88 7.82 &732.57 &£752.80 10.11
16.33 - 7.82 7.77 6728.19 6748.27 10.04
16.37 7.77 772 o ET723.86 T 6743.78 9,98
16.40 7.7 7.87 &719.57 6739.34 9.89
16.43 7.67 7.62 &715.33 6734 .95 9.81
16.47 7.62 7.58 &711.158 LETI0.62 Q.74
16,50 7.58 7.54 O 6707.02 &726 .35 9.67
16.53 7.54 7.51 6702.96 &722.15 .59
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" HYDRCOGRAPH DISCHARGE TABLE Cont’d

TIME INFLOW (i) INFLOW (3) 2S/dt-0 (i) 2S/dt+0 (j) CUTFLOW

hrs cfs cfs cTs cfs cfs
17.97 o577 & .59 6579 .79 5594 .7 7.44
12.00 & .34 &.31 8577 .69 5592 .50 7. A4C
18.03 &.31 &.29 &£575.61 &590.35 7.37
18.07 a.29 &5.26 a573.55 &588.21 7.3%
18,10 &.258 &.23 &571.51 6585.10 7.29
18.13 &.23 &.21 &569 .49 6584 .00 7.26
18.17 6.2 &. 18 5567 .48 6581.92 7.22
18.20 &.18 5.15 6565.49 6579.86 7.19
18.23 &.15 5. 13 &563.51 &577 .82 7.I5
18.27 &.13 6.10 6561 .55 &575.79 7.12
18.30 &.10 &.,.07 &559.&60 &573.77 7 .09
18.33 6.07 6.04 6557.67 &571.77 7.05
18.37 &.04 &.02 &555.75 6569.78 7.02
18.4¢ &.02 5.99 6553.84 6£567.81 6.98
18.4% 5.99 5.96 6551.94 6565.85 &.95
18.47 5.96 5.94 6550.06 6£563%.90 &.92
18.50 5.94 5.91 6548.19 6561 .98 &.89
18.53 5.91 5.88 6546 .33 6560.03 6.85%
18.57 - 5.88 5.86 6544 .48 £558.12 & .82
18.60 5.86 5.83 6542 .64 6556.22 &.79
18.63 5.83 5.80 6540.81 €554 .32 6.76
18.67 5.80 5.77 6538.99 6552.44 6.72
i8.70 5.77 5.75 6537.18 o 6550.57 6.69
18.73 5.75 5.72 6535.38 6548.70 &.66
18.77 5.72 5,69 6533.58 6546 .84 C&.63
18.80 5.69 5.67 : 6531.80 &545.00 6 .60
18.83 5.67 5.64 &6530.02 6$543.16 &.57
18.87 5,64 5.61 6528.25 £541.33 é.54
18.90 5.61 5.58 6526.49 : 6£539.50 6.51
18.93 5.58 5.56 5524 .74 &£537.69 &.48
18.97 5.56 5.53 &522.99 ah35.88 &.44
19.00 5.53 5.50 &6£521.25 6534.08 &.41
19.03 5.50 5.48 &519.51 6532.28 & .38
19.07 5.48 5.45 6517.78 6530.49 &.35
19.10 5.45 5.4%2 5516.06 &6528.71 &5.32
19.13 5.42 5.39 6514 .34 6526.93 .29
19,17 5.39 5.37 6512.63 &£525.18 &.26
19.20 5.37 5.34 6510.92 &E523.39 6.23
19.23 5.34 5.31 6$509.22 6521.63 &.20
19.27 5.31 5.28 &507.53 £519.87 &.17
19.3C 5.28 5.26 &505.83 6518.12 &.14
19.33 5.28 5.22 6504.158 6516.38 6.11
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6435,

46
78
11
44
77
10
44
79
13
48
83
18
54
F0

26

53
99

36

73
10

a8
.85

23
61

00
.39
79

21
&3
o7
52
00
49
Gé
40

82

22
&0
97
32
&5
27

25/dt+0 (j) OUTFLOW

cfs

&514.
&512.
&511.
&509.
6507 .
&£505
5504 .
&502.
&500.
6499 .
6497 .
64325,
5494
6492,
6490,
54883 .
©487.
6485 .
5483.
65482,
&480.
&6478.
&477.
6475.
6473,
&472.
6470,
&£468.
6467 .
&465.
&463.
6462 .
&460.
5459,
=457 .
&456.
6454
&452 .
&451.
5449
&£448.
&446.

&3
30
lé
43
71

.98

26
55
84
13
42
72
o1
32
62

93 .

24

55
8&

17
49

81
13

46

79

13
47

83

20
58
98
40
84
75
17
57
95
32
87
00
32

mwmmwmmmwmmmmmmm'mmmmmmmmmmwmmmmmmmmmmmfr\

o O Dy

cfs

.09
ey
.03
eles
.97
.94
.91
.88
.85
.82
L7
77
74
.71
.68
.65
52
.59
.57
.54
.51
.48
45
.42
P
<37

.34

.31
.28
.26
.23
.20
.18
.18
.18
.18
.17
17
17
17
A7
17



. HYDRCGRAPH DIZCHARGE TABLE Con

TIME
hrs

-

.77
B0
.83

87

.90
93
.97
L Q0
.03
LO7
. 1G
21.
L7
20
.23

27

13

20

.33
37
.40

.43
.47

.50
.53
.57
60

LEE

67
.70
.73
.77

1.80
1.83

.87
.90

93

.97
ele
.03
Q7
10
L13

INFLOW (i}

cfs

AN EE PN SRR AR TN I 3 SR P
<O

J
0

Pk BN (s

s
..

3

a A

[

-2
27

—~TF

. don

~

. A

FN TN N N N N NI N N N N NI N N NN N N NI N N NN N N N N N N N NN N N N

NS

26
.25
25

24

.24
.23
23

-
L4

.22
.21
.20
.20
.19

19

.18
18

17

17
16
.le
.15
.15

14

.14
13
13
12

lpd
L

INFLOW (3)
cfs cfs
4.32 6434,
4,351 G432,
4,31 54350 .
4,30 H429
4 .30 5427 .
4 .29 6425,
4.29 &423 .
4.28 &5422 .
4 .28 65420,
4.27 418,
4.27 6416,
4.28 &£415.
4.28 &413.
4.25 &411
4.25 &409
4.24 6407 .
4.24 &405.
4.2 &404
4.23 &402.
4,22 6400,
4 .22 &£398.
4.21 6396,
4.20 6£E3F4 .
4 .20 6392,
4.19 6390,
4,19 6388 .
4.18 6386 .
4.18 65384 .
4.17 &382.
- 4,17 6380,
4,16 &378.
4,16 6376,
4.15 &374 .
4,15 6372,
4.14 6370,
4.14 &368.
4,13 &366 .
4.13 65364
4.12 &362 .
4,12 S350,
4,11 &£358.
4,10 &Z56.

o %

T

2S/dt-0 (1)

8
53
87
15
42
&8
93
17
40
&2
83
03

22

.40
.87

73
89
03
1é
28
39
50
59
&7

75
g1

Bé&
91
34
97
98
98
8
36
F4
91
86
81
74
&7
39
49

25/dt+0 (j) OUTFLOW

cfs

&4d4 .,
&442.
L2222

441

£439.
6437,
6436,
.27
6432 .
&430.
6428,
&427 .
&425.
6423,
.74

6434

6421

6419,
6418,
&416.
6414,
&412.
6410.
&408.
6406.

6404

6403,

6401

63399

08

6397

6395.
.27
.29
6389.
6387.
6385.
6383,
.26

6393
6391

6381
6379
&377

65375.

6373

-

&370.
£368.91
6356.81

&3
G3

50
76

02

51
74
&

17

37
56

g1

Q7

22
36
49
62
73

83
.92

QO

14
19
24

31
31
30
29

23

18-

13
Qe
93

mmmmmm@wtﬁmmmmmmmmmmwmmmmmmwmmmmmmmmmmmmmmm

cfs

L17
17
.17
.17
.17
LT
17
17
17
.17
.17
.17
17
.17
.17
.17
.17
.17
17
.17
.17
17
17
.17
.17
17
.16
.16
.16
.16
.16
16
.16
.16
L6
.16
.16
16
.16
N
.16
L6



- HYDROGRAPHA DISCHARGE TABLE Cont’'d

TIME INFLOW (i) INFLOW (3) 28/dt-0 (i) 2s/dt+0 (j) OUTFLOW
hrs ctfs cfs cfs cfs cfs
22.17 4.10 4,10 6354 .39 5364 .71 5,16
72,20 4.10 4.09 6352.28 £362.59 5,16
22.23 4,09 4.09 65350.15 6360 .47 5,16
22.27 4.09 4,08 £348.02 65358 .34 5,16
22.30 4.08 4.08 6345, 88 £356.19 5.16
22 .33 4. 08 4.07 634373 - 6354.04 5.16
22,37 4.07 4.07 6341 .56 6351 .88 5.1&
22.40 4.07 4.06 6339.39 6$349.71 5.16
22.43 4.06 4.06 6337 .21 6247 .52 5,16
22.47 4.06 4.08 &335.02 6345 .33 5.16
22.50 4.05 4.05 £332.82 6343.13 5.16
22.53 4.05 4.04 6330.61 6340.92 5.15
22.57 4.04 4.04 &£328,39 6338,69 5.15
22,60 4.04 4.03 &326.16 6336 .46 5.15
22.63 4.03 4.03 6323.91 6334 .22 5.15
22.67 4.03 4.02 &321.66 &331.97 5.15
22.70 4.02 4.01 6319.40 6329.71 5.15
22.73 4.01 4.01 &€317.13 6327 .44 5.15
22.77 4.01 4,00 6314 .85 6325.16 5.15
22.80 4.00 4.00 6312.57 6322.87 5,15
22.83 4.00 3.99 6310.27 6320.57 5.15%
22.87 3.99 3.99 &£307.96 £318.26 5.15
22.90 3.99 3.98 6305 .64 6315.94 5.15
22.93 3.98 3.98 6303 .31 ' 6313.61 ' 5.15
22.97 3.98 L 3.97 - 6300.97 6311.27 : 5.15
23.00 3.97 3.97 6298.62 L 6308.92 ; 5.15
23.03 3.97 3.96 6296 .26 C6306.5& 5.15
23.07 3.96 3.96 6293 .90 - 8304.19 5,15
23.10 3.98 3.95 6291.52 6301 .81 5.15
23.13 3.95 3.95 £289.13 629943 5.15
23.17 3.95 3.94 E286.73 6297.03 515
23.20 5.94 3.94 &284 .33 £294 .62 5.15
23.23 3.94 3.93 &281.91 &292.20 5.15
23.27 3.93 3.92 6279 .48 &289 .77 5.15
23.30 3.92 3.92 &277.05 6287 .34 5.15
23.33 3.92 3.91 6274 .60 . 6284.89 5.15
23.37 91 CEZLeL CER7R.14 6282.43 5.14
23.40 3.91 .90 6269 .68 &279.97 5.14
2%.43 3.90 3.90 6267 .20 &277 .49 5.14
23,47 3.90 3.89 6264 .72 &275.00 5.14
23.50 z.89 3.89 &262.22 &272.51 5.14
23.53 3.89 3.88 6259.71 &270.00 5.14



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

. HYCROGRAPH
TIME INFLOW (i)
hrs cfs

2E.57 2.88
2360 Z.88
23,63 5.87
23.67 2.87
23.70C 3.86
25.73 Z.85
22,77 .85
Z2Z.80 Z.84
2383 I.84
23.87 .83
23.90 2.83
23,23 3.82
23.97 3.82
24,00 G.C0

DISCHAREGE TaBLE

¥
Cont ' d

INFLOW (3)

cfs

O O N GO

[T I 1

.88
87
.87
L Bé
L85
L85
84
84
.83
L83
.82
82
.00
QO

31.56
437668
77.34

25/dt-0 (i)

cfs

257 .20

o S

- oy

6254 &7
6252. 14
6249 .60
6247.04
6244.48
£241 .90
6239 .32
6236.75%
623412
6231.51
6228.89
6226 .25
6219.80

25/dt+0 () OUTFLOW

cfs

&287
HZ&4
S2EZ

5259

6257 .
76

&254

6252,
62453,
247 .
&244.

&241

E239.,
5236 .
GR30.

.48
LG8
.42
.88
2
18
&0
co
40
.78
16
53
o7

cfs

5.14
14
5.14
5.14
5.14
3.14
.14
.14
14
14
.14
5.14
5.14
5.14

i

[81]
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I INTRODUCTION

The proposed best management practice BMP #53 conversion consists of converting the existing dry
extended detention basin to a wet extended detention basin. The stormwater master plan for New Town
requires that this best management practice BMP #53 to be a 10-point pond. Best management practice
BMP # 53 is located off New Town Avenue between Towne Bank and Block 5 within Section 2 & 4 in
New Town, located in James City County.

II EXISTING SITE CONDITIONS

Currently the site is a dry extended detention pond that was constructed as part of the Courthouse.

There are currently 4 pipes that provide drainage to the BMP, an existing 42” RCP, 42” RCP, 60” RCP,
and an 18” RCP. The existing 42” RCP outfalls at the east end of the BMP and collects runoff from
New Town Section 1 and a portion of Block 2 running between the buildings and Monticello Avenue.
The existing 42” RCP outfalls at the south side of the BMP and collects runoff from the portion of
Monticello Avenue from Ironbound Road to the high point near Settlers Market Boulevard in addition to
the Towne Bank site. The existing 18 RCP outfalls at the southwest corner of the BMP near the inflow
pipe for the primary spillway and collects runoff from a portion of New Town Avenue from Monticello
Avenue to the dam for the BMP and some area from Langley. The existing 60 RCP outfalls at the
northwest corner also near the inflow pipe for the primary spillway and collects runoff from a portion of
Discovery Park Boulevard from Ironbound Road to New Town Avenue, Courthouse Street, Block 2,
Block 3, Main Street, Block 6 & 7, Block 5, and New Town Avenue from Discovery Park Boulevard to
Dam for the BMP.

This BMP serves 107.7 acres of developed area within New Town and adjacent offsite areas. This

drainage areas consists of approximately 70 acres of impervious coverage with existing development
and future impervious cover planned within the watershed.

A\
III  PROPOSED SITE CONDITIONS ‘\\%)

A portion of the BMP is to be cleared and excavated to elevatiory55.5 to provide the required water
quality wet volume. The design maintains the existing outfall structure an 8” orifice (As-Built invert
66.84) and 16” weir (As-Built elevation 76.62) with twin 42” gutfall pipes. A DI-1 structure is added to
the existing 8” orifice pipe to maintain the low flow orifice andl minimize potential clogging. A 12” pipe
is provided to connect this DI-1 to the permanent pool. %- aquatic bench is added to the BMP
around the entire perimeter to assist in nutrient uptake and are to be planted with wetland seeding
mixture. One sediment forebay is provided at the 42”” RCP inflow from Courthouse Street. This
sediment forebay is raised above the normal pool with a small dam section which consists primarily of
existing material at the upstream end of the pond. The spillway from the forebay to the main pool is a

y
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concrete spillway to prevent erosion on the dam as runoff flows from the forebay into the main pool.
Sediment forebays could not be added to the other pipes due to their location with the primary spillway
for the BMP. To minimize the chance of short circuiting particularly from the existing 60 pipe which
was directly adjacent to the principal spillway the last pipe segment is being adjusted and relocated to
minimize the potential of short circuiting. The BMP has been excavated to provide additional flood
storage and has reduced the peak flow for the 2-yr, 10-yr, and 100-yr storms below previously designed
levels (previous 100-yr WSE=81.0, currently design 80.93). 1-yr channel protection is provided with
substantial over capacity ( =60% additional) and a minimum of 36-hour drawdown.

Curve Number utilized for this BMP has historically been 85. A weighted analysis of this is provided in
the Appendix which provides for several categories. Specifically Woodland Preserve, Open Space or
Lawn Area which are public open areas, area treated by LID which includes the Courthouse Bio-
Retention Area, and remaining developed area. Based on revised values as requested by the James City
County Environmental Division, the analysis provided increase the curve number to 88 to be utilized in
the current design.

As requested by County Staff a small retaining wall is provided adjacent to the existing trail with a
decretive fence at the top of the wall to promote safety and minimize the potential of danger with the
existing pedestrian trail being located adjacent to this pool and within the limits of the flood storage
zone of the BMP.

In addition based on County Recommendations additional Rip Rap Outlet Protection is provided at the
outfall of the 42 pipe from Courthouse Street to reduce potential erosion within this area in the future.

CONSULTING ENGINEERS
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(/(7{’7/ or#C 5 /é’wi

New Town - BMP 53
Curve Number Variation Analysis as requested by JCC Environmental Division

8/20/2007
Curve Number| 1 yr-inflow 1 yr outflow 1 yrelev 100 yrinflow 100 yr outflow 100 yr elev
88 131.6 4.8 75.46 513.2 316.0 80.93 D//W
89 137.9 4.9 75.80 519.9 318.7 81.06
90 144.5 5.0 76.13 526.2 321.1 81.18
91 151.2 5.1 76.47 532.1 323.5 81.31
92 157.8 6.5 76.70 538.6 325.8 81.43
93 164.4 9.3 76.80 542.6 328.0 81.55
94 170.8 12.5 76.89 547 1 330.0 81.66
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APPENDIX A

DRAINAGE AREA MAP
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4.
Watershed map
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APPENDIX B

BEST MANAGEMENT PRACTICE (BMP #53) FACILITY

WATER QUALITY VOLUME

CHANNEL PROTECTION

DI-1 BUOYANCY CALCULATIONS

WEIGHTED CURVER NUMBER
STORMWATER ROUTING 1, 2, 10, & 100 YEAR STORM
OUTLET PROTECTION 42” PIPE

Storm Event Incoming Outgoing Water Surface Elevation
Flow (cfs) Flow (cfs)
1 132 4.8 75.46
2 182 15.8 76.96
10 352 209.5 79.08
100 513 316.0 80.93

Water Surface Elevation — Existing Condition versus Proposed

Storm Event Existing Condition Proposed Condition
Normal Pool 66.84 66.84
1 76.12 75.46
2 76.97 76.96
10 78.89 79.08

100 80.99 80.93 >.yw

y .
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AES Consulting Engineers
Project #6632-E-10-4

BMP #53 Water Quality Volumes

New Town Section 2-4
BMP #53
James City County

"Wet" Volume

5087
A ‘

Storage (Between contours)

Cumulative Storage Volume I

Contour Area (in s.f.) "

Cumulative

= 4949 c.f.= 183 c.y.|

= @6of= _ feloy|
= 3/78ci= _ 140cy|
= 3ubci= 120 cy.
= 0c.f= 0 c.y. —

29138 c.f.=

079cy|

Storage= 29571 cf=__ 1095 Cy.|
= 27392cf= 1015 cy.|
= 25265cf= O3%oy|

23191 cf=

21168 c.f.=

19197 c.f.=

17278 c.f.=

15412 cf.=

13599 c.f.=
Storage = 11839 c.f.=
_|Storage = 5276 c.f.=
Storage = 0 cf=
Volume Required W%ﬁ
2*WQv ) : '
WQV = 1/2" per impervious acre / (b'/ %;\]& "n N#’,;
q
Impervious Area = 70 acre 6;? Umf E[/ G)g
A
A :
WetWQV= 127050 cf. PR c\,w .
Wet Volume Required = 254100 c.f. (5‘(\ C"lt

8/19/2007

6632-E-10-4-Basin Volumes-BMP-53-2007-06-27 .xIs
Wet Volume (Pond)



AES Consulting Engineers New Town Section 2-4

Project #6632-E-10-4 BMP #53
James City County
Wet WQV Volume Provided = 9432 c.y. At Elevation 66.84
Wet WQV Volume Provided = 254653 c.f. and Elevation 73
|Adequate Wet Water Quality Volume is provided in BMP |

6632-E-10-4-Basin Volumes-BMP-53-2007-06-27 .xls
8/19/2007 Wet Volume (Pond)



AES Consulting Engineers New Town Section 2-4

Project #6632-E-10-4 BMP #53
James City County
BMP #53 Water Quality Volumes "Dry" Volume
Elev. || Contour Area (in s.f.) Storage (Between contours)

’ Storage = 32460 c.f.= 1202 c.y. e

“[Storage= 50856 c.f= 1884 cy.|
Storage = 77953 c.f.= 2887 c.y.
_‘ Cu
Storage = 69282 cf.= 2566 c.y.
74 e S.f Cumul 1
) Storage = 61073 c.f.= 2262 c.y.
56437 cf= 2090 c.y.|

52700 cf= 1952 cy.|

49900 cf= 1848 cy.|

47155 of= 1746 cy.|

44386 cf= _ 16ddcy|

41614 cf= 1541 cy.|

T .—‘ ﬁ [V E
6556 c.f.= 243 cy.|
0 cf= 0cy.|
Volume Required
2*WQv
WQYV = 1/2" per impervious acre
Impervious Area = 70 acre
Dry WQV = 127050 c.f.
Dry Volume Required = 254100 c.f.
Dry WQV Volume Provided = 20663 c.y. At Elevation 76.62
Dry WQV Volume Provided = 557901 c.f.
|Adequate Dry Water Quality Volume is provided in BMP |

6632-E-10-4-Basin Volumes-BMP-53-2007-06-27 .xls
8/19/2007 Dry Volume



AES Consulting Engineers New Town Section 2-4
Project #6632-E-10-4 BMP #53
James City County

BMP #53 East Sediment Forebay Volumes

" Elev. || Contour Area (in s.f.) Storage (Between contours) Cumulative Storage Volume
|
, » Storage = 4949 cf= 183 c.y.
72 | Area- 4639 s.fi
v Storage = 4346 c.f.= 161cy.|
71 | Ared: 4054 s'f Cumulative Storage = W0
‘ Storage = 3778 c.f.= 140cy.|
70 [ Arca=INg503s CUMUGTVEStorage
; Storage = 3245 c.f.= 120 c.y.
69 Area: 987 st
Storage = 0 cf= 0 c.y.
Volume Required
0.1" per acre
Impervious Area = 29.25 acre
Volume Required = 393.3 cy.
Volume Required = 10618 c.f.
Volume Provided = 604.0 c.y. At Elevation 73.00

Volume Provided = 16308.0 c.f.

|Adequate Volume is provided in Sediment Forebay Area |

6632-E-10-4-Basin Volumes-BMP-53-2007-06-27 .xIs
8/19/2007 Sediment ForeBay
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/ Project New Town BMP #53

//?/ Wiliamsburg ~ (757) 253-0040 Project No. ' 6632-E-10-4

9,///' Gloucester  (804) 6934450 Subject Pond # 53
Y/

Ve Richmond (804) 330-8040 Sheet No. 1. of 1

CONSULTING ENGINEERS Calculated By _ VAB _ Date _8/20/07

Channel Protection Volume:

Drainage Area = 107.7 Acres
Runoff Curve No. = 88
1-Yr, 24-Hr Storm Volume = 2.8 inches
Direct Runoff (From TR55 Equations 2-3 & 2-4)
Q= 1.64 inches

Channel Protection Volume = DA * Q * 60% (Virginia Stormwater Managment Handbook section 5-6.2 - Method 2)
Vep= 176.79 Ac-in = 385,059 cubic feet

Determine Volume of Pond by Contour (starting at normal pool):

Sum Sum Incremental Incremental Incremental
Incremental Area Volume Volume Volume Volume AvgHead' AvgFlow' Drawdown
Elevation Depth (sq. ft.) (cu. ft.) (cu. yd.) (cu. ft.) (cu. yd.) (feet) (feet) Time' (hrs)
66.8 0.0 41,766 - - = -
68.0 1.2 43,039 49,187 1,822 49,187 1,822 0.58 0.83 16.37
69.0 1.0 45,734 44387 1,644 93,573 3,466 1.66 1.94 6.37
70.0 1.0 48,576 47,155 1,746 140,728 5,212 2.66 2.56 5.11
71.0 1.0 51,224 49,900 1,848 190,628 7,060 3.66 3.07 4.52
72.0 1.0 54,194 52,709 1,952 243,337 9,012 4.66 3.50 419
73.0 1.0 58,680 29,340 1,087 272,677 10,099 5.66 3.88 2.10
74.0 1.0 63,467 61,074 2,262 333,751 12,361 6.66 4.23 4.01
75.0 1.0 75,097 64,646 2,394 398,396 14,755 7.56 4.52 3.16
76.0 1.0 80,809 77,953 2,887 476,349 17,643 0.00 0.00 0.00
766 0.6 83,242 44,013 1,630 520,362 19,273 0.00 0.00 0.00
T —— —
r,P\/
Total 520,362 19,273 36.56

! Incremental values computed from Channel Protection Volume Elevation

66.84 fect AB-bb9Y

Elevation of Normal Pool

Elevation of 1-yr, 24-hr Storage Volume = 74.79 feet
Size of Orifice = 8.00 inches
Total Average Drawdown Time = 36.56 hrs >24 HRS, OK

b
4;7{77/7 5[.??’




NEW TOWN BMP #53
BMP BUOYANCY CALCULATIONS
August 19, 2007

Note: THESE CALCULATION PROVIDED TO INSURE THE PRINCIPAL SPILLWAY / RISER DOES NOT HAS THE

TENDENCY TO FLOAT.
ELEVATION OF RISER CREST = 72.00
ELEVATION OF INVERT OF RISER = 64.00
WIDTH OF RISER = 4.17 feet
LENGTH OF RISER = 4.17 feet
THICKNESS OF STRUCTURE = 9.5 inches
BOTTOM THICKNESS OF STRUCTURE 9 inches

WEIGHT OF WATER DISPLACED BY STRUCTURE

Volume of Riser = 289.63
Weight of water displaced by air Weight of water per cu. Ft. * Volume of Riser
Weight of water displaced by air 18,073 1lbs.

WEIGHT OF PRINCIPAL SPILLWAY /RISER

Volume of Concrete = 175.35
(Volume of Riser - Inside Volume of Air)

Weight of concrete of riser = Weight of concrete per cu. Ft. * Volume of Concrete
Weight of Concrete Riser = 26,302 Ibs.
Weight of Grate = 50 Ibs.
Total Weight of Riser = 26,352 Ibs.

Total Weight of Riser > Weight of Water Displaced, i.e. Will not float !
Safety Factor = 1.5



Project: = New Town - BMP#53
Williamsburg (757) 253-0040 Project No.: ' 6632-E-10-4
7 Gloucester (804) 693-4450 Subject: Runoff Curve Number
Richmond (804) 330-8040

CONSULTING ENGINEERS Date: August 20, 2007

Calculated By: R. Cosby
Subject Area: Site Drainage Area to BMP #53
Soil Name and Hydrologic Cover Description CN P CN x Area
Group
0
Urban Comercial 78% 92 87.2 8022.4
B Woodland (Good Condition) 55 3 165
C Open Space/ Lawn 74 45 333
LID Served by LID 77 13 1001
0
0
0
Totals= | 107.7 | 95214 |
; _ total product _ 9521.4 _ _
CN (weighted) = Toaloron — 077 = 884 Use CN = 88




Pond Report

Hydraflow Hydrographs by Intelisolve Sunday, Aug 19 2007, 2:57 PM
Pond No. 1 - BMP #53 \bgq
Pond Data I\IQ b
Pond storage is based on known contour areas. Average end area method used.
Stage / Storage Table “;{\Q’cs
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft) \ /]m..o
0.00 66.84 38,702 0 0 /]
0.16 67.00 40,188 6,311 6,311
1.16 68.00 43,039 41,614 47,925
2.16 69.00 45734 44,387 92,311
3.16 70.00 48,576 47,155 139,466
4.16 71.00 51,224 49,900 189,366
5.16 72.00 54,194 52,709 242,075
6.16 73.00 58,680 56,437 298,512
7.16 74.00 69,729 64,205 362,717
8.16 75.00 75,097 72,413 435,130
9.16 76.00 80,809 77,953 513,083
10.16 77.00 87,599 84,204 597,287
11.16 78.00 95,727 91,663 688,950
12.16 79.00 104,473 100,100 789,050
13.16 80.00 113,930 109,202 898,251
14.16 81.00 123,211 118,571 1,016,822
15.16 82.00 131,782 127,496 1,144,318
- . Yk
Culvert/ Orifice Structures Weir Structures / ‘%fﬁ* '
[A] [B] [C] [D] [A] Bl [C] [D]
Rise (in) = 42.00 8.00 0.00 0.00 CrestLen (ft) = 16.00 0.00 0.00 0.00
Span (in) = 42.00 8.00 0.00 0.00 Crest EI. (ft) = 76.62 0.00 0.00 0.00
No. Barrels =2 1 0 0 Weir Coeff. = 3.33 3.33 0.00 0.00
Invert EL. (ft) = 66.51 66.84 0.00 0.00 Weir Type = Broad - -— -—
Length (ft) = 103.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 1.26 0.00 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 0.60 0.00 0.00
Multi-Stage = n/a Yes No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. =
fV " p Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. Weir riser checked for orifice conditions.
ov*

Stage (ft) Stage / Discharge Stage (ft)
18.00 18.00
15.00 / a8 15.00
12.00 em—— e 12.00

—
e J TR — A |
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00

0.00 30.00 60.00 90.00 120.00 150.00 180.00 210.00 240.00 270.00 300.00 330.00 360.00
Discharge (cfs)

Total Q



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Sunday, Aug 19 2007, 2:57 PM
Hyd. No. 1

DA for BMP #53

Hydrograph type = SCS Runoff Peak discharge = 131.63 cfs
Storm frequency = 1yrs Time interval = 6 min
Drainage area = 107.70 ac Curve number = 88

Basin Slope = 25% Hydraulic length = 2200 ft

Tc method = USER Time of conc. (Tc) = 32 min

Total precip. = 2.80in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 661,819 cuft

DA for BMP #53
Q (cfs) Hyd. No. 1—1Yr Qs
-
e ey et Sy vt | AP st Nkt e o st 120.00
100.00 ' — o — — 100.00
B ——— 1 %00
o I o S S I
20.00 20.00
N
- R S [ A e T ——r | -

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

Routed through BMP #53
Hydrograph type = Reservoir
Storm frequency = 1yrs
Inflow hyd. No. =1
Reservoirname = BMP #53

Peak discharge

Sunday, Aug 19 2007, 2:57 PM

Time interval
Max. Elevation
Max. Storage

4.84 cfs

6 min

75.46 ft
470,910 cuft

Storage Indication method used.

Routed through BMP #53

Hydrograph Volume = 661,182 cuft

Q (cfs) Hyd. No. 3 -1 Yr Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 jﬁ i \ 0.00
0 9 18 27 36 45 54 63 72 81 90
Time (hrs)

—— Hyd No. 3 — Hyd No. 1



Hydrograph Summary Report

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

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

1 SCS Runoff | 131.63 6 738 661,819 e B DA for BMP #53

3 Reservoir 4.84 6 1110 661,182 1 75.46 470,910 Routed through BMP #53

6632e10-4bmp-53-VAB-2007-08-19.¢

5R@furn Period: 1 Year

Sunday, Aug 19 2007, 2:57 PM

HuAdraflau Lhudvameanbha b latalio o



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

DA for BMP #53

Hydrograph type = SCS Runoff
Storm frequency = 2 yrs
Drainage area = 107.70 ac
Basin Slope =25%

Tc method = USER
Total precip. = 3.50in
Storm duration =24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Sunday, Aug 19 2007, 2:57 PM

182.03 cfs
Bmin
88

00 ft
32 min
Type Il
484

¥

Hydrograph Volume = 914,658 cuft

DA for BMP #53
Q (cfs) Hyd. No. 1 -2 Yr Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 30.00
0.00 0.00
0 2 4 6 8 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Sunday, Aug 19 2007, 2:57 PM
Hyd. No. 3
Routed through BMP #53 2
Hydrograph type = Reservoir Peak discharge
Storm frequency = 2 yrs Time interval = B min
Inflow hyd. No. =1 Max. Elevation = 76.96 ft
Reservoirname = BMP #53 Max. Storage = 593,852 cuft
Storage Indication method used. Hydrograph Volume = 914,021 cuft
Routed through BMP #53
Q (cfs) Hyd. No. 3 — 2 Yr Q (cfs)
210.00 210.00
180.00 +——— e » ' S — I 180.00
—t— + g I—— . S D  R—
150.00 150.00
12000 & | _ . o ] | g paenes [P
50.00 - ek B P | . o 00.00
60.00 60.00
B e i e s s et et Jme Attt Wl 20,00
0.00 0.00
0 8 16 24 32 40 48 56 64 72 80 88

Time (h
—— Hyd No. 3 —— Hyd No. 1 &)



Hydrograph Summary Report

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

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

1 SCS Runoff | 182.03 6 732 914,658 - — ————— DA for BMP #53

3 Reservoir ( \16178/) 6 840 914,021 1 76.96 593,852 Routed through BMP #53

6632e10-4bmp-53-VAB-2007-08-19. GR&turn Perigd: 2 Yey

Sunday, Aug 19 2007, 2:57 PM

 ——

Hudraflau Hudrasaranha b lndalina



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

DA for BMP #53

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 107.70 ac
Basin Slope =25%

Tc method = USER
Total precip. = 5.80in
Storm duration =24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

2200 ft
32 min
Type Il

Sunday, Aug 19 2007, 2:57 PM

351.53 cfs
6 min

Q (cfs)

DA for BMP #53
Hyd. No.1--10 Yr

400.00

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0.00

26

Hydrograph Volume = 1,787,439 cuft

Q (cfs)
400.00

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0.00

Time (hrs)



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Sunday, Aug 19 2007, 2:57 PM

Hyd. No. 3
Routed through BMP #53

Hydrograph type = Reservoir Peak discharge
Storm frequency = 10 yrs Time interval = 6 min

Inflow hyd. No. =1 Max. Elevation = 79.08 ft
Reservoirname = = 797,730 cuft

:

BMP #53 Max. Storage

Storage Indication method used. Hydrograph Volume = 1,786,801 cuft

Routed through BMP #53
Q (cfs) Hyd. No. 3 — 10 Yr Q (cfs)

400.00 400.00

300.00 ‘ — T 1 I 300.00

o | i A . | —— S I ; : S

150.00 —— ' : ' - A ’ N A—— 150.00

50.00

50.00

i : : ’ ‘ 0.00
8 24 30 36 42 48 54 60 66

Time (hrs)

0.00

[

— Hyd No. 3 — Hyd No. 1



Hydrograph Summary Report

Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff | 351.53 6 732 1,787,439 - ——— e DA for BMP #53
3 Reservoir 209.54 6 756 1,786,801 1 79.08 797,730 Routed through BMP #53
|r
6632e10-4bmp-53-VAB-2007-08-19.GR¥turn Period: 10 Year Sunday, Aug 19 2007, 2:57 PM

Hudraflaig Lhudvaseamba oo faiaiio o



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Sunday, Aug 19 2007, 2:57 PM
Hyd. No. 1

DA for BMP #53

Hydrograph type = SCS Runoff Peak discharge = 513.20 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 107.70 ac Curve number = 88

Basin Slope =25% Hydraulic length = 2200 ft

Tc method = USER Time of conc. (Tc) = 32 min

Total precip. = 8.00in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 2,648,080 cuft

DA for BMP #53

Q (cfs) Hyd. No. 1 — 100 Yr Q (cfs)
560.00 560.00
490 .00 o - . e it v = — ol » — e ‘ ‘. ..- S—P— — M ........... e ........ _ e ._‘, e '. N—— 490 .00
e e e e e e e e
BRI e e 260.00
J10.00 o It B i 11000
140.00 - 140.00
70.00 70.00

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 2
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Sunday, Aug 19 2007, 2:57 PM

Hyd. No. 3
Routed through BMP #53

316.01 cfs

6 min

80.93 ft
1,008,940 cuft

Hydrograph type = Reservoir Peak discharge
Storm frequency = 100 yrs Time interval
Inflow hyd. No. =1 Max. Elevation
Reservoirname = BMP #53 Max. Storage

Storage Indication method used. Hydrograph Volume = 2,647,446 cuft

Routed through BMP #53
Q (es) Hyd. No. 3 - 100 Yr
560.00 560.00

Q (cfs)

420.00 » _ — - » : 7 — » g | 420.00

280.00 H——————M— = 28000

210.00 - - SR . e : 210.00

70.00 70.00

0.00 1 : ‘ ' == 0.00
0 5 10 15 20 25 30 35 40 45 50 55
Time (hrs)

—— Hyd No. 3 —— Hyd No. 1



Hydrograph Summary Report

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

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

1 SCS Runoff | 513.20 6 732 2,648,080 e B — DA for BMP #53

3 Reservoir 316.01 6 756 2,647,446 1 80.93 1,008,940 Routed through BMP #53

6632e10-4bmp-53-VAB-2007-08-19.GR@&turn Period: 100 Year Sunday, Aug 19 2007, 2:57 PM

Hudraflow Hudraaranhe hu Intalieal



Hydrograph Return Period Recap

Hyd. | Hydrograph | Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | - 131.63 | 182.03 - | 270.30 | 351.53 | 395.75 | 454.57 | 513.20 | DA for BMP #53

3 Reservoir 1 4.84 15.78 | -——- 108.87 | 209.54 | 259.02 | 295.08 | 316.01 | Routed through BMP #53

Proj. file: 6632e10-4bmp-53-VAB-2007-08-19.GPW

Sunday, Aug 19 2007, 2:57 PM

Hyvdraflma Hudranranhe hu Intalical



AES Consulting Engineers New Town Section 2-4
Project #6632-E-10-4 BMP #53
James City County

BMP #53 Water Quality Volumes "Dry" Volume
Elev. || Contour Area (in s.f.) Storage (Between contours) Cumulative Storage Volume

77 Area= 87599 sf. Cumulative Storage = 21865 c.y.
Storage = 32460 c.f.= 1202 c.y.

| 76.62 | Area= 83242 s.f. Cumulative Storage = 20663 c.y.|
Storage = 50856 cf.= 1884 c.y.

| 76 | Area= 80809 sf. Cumulative Storage = 18779 c.y.|
Storage = 77953 c.f= 2887 c.y.

[ 75 | Area= 75097 s.f Cumulative Storage = 15892 c.y. |
Storage = 69282 cf.= 2566 c.y.

| 74 | Area= 63467 s.f. Cumulative Storage = 13326 c.y.|
Storage = 61073 c.f= 2262 c.y.

[ 73 | Area= 58680 s.f Cumulative Storage = 11064 c.y.|
Storage = 56437 cf= 2090 c.y.

[ 72 | Area= 54194 s.f Cumulative Storage = 8974 c.y.|
Storage = 52709 c.f.= 1952 c.y.

[ 71 | Area= 51224 s.f Cumulative Storage = 7022 c.y.|
Storage = 49900 c.f.= 1848 c.y.

[ 70 | Area= 48576 sf Cumulative Storage= 5174 c.y.|
Storage = 47155 c.f= 1746 c.y.

[ 69 | Area= 45734 si Cumulative Storage = 3428 c.y.|
Storage = 44386 c.f.= 1644 c.y.

| 68 | Area= 43039 sf Cumulative Storage = 1784 c.y.|
Storage = 41614 c.f= 1541 c.y.

| 67 | Area= 40188 sf. Cumulative Storage = 243 c.y.|
Storage = 6556 c.f.= 243 c.y.

| 66.84 | Area= 41766 s.f. Cumulative Storage = 0 c.y.|
Storage = 0cf= 0 cy.

Volume Required
2*WwWaQv
WQV = 1/2" per impervious acre
Impervious Area = 70 acre

DryWQV= 127050 cf.

Dry Volume Required = 254100 c.f.
Dry WQV Volume Provided = 20663 c.y. At Elevation 76.62
Dry WQV Volume Provided = 557901 c.f.
|Adequate Dry Water Quality Volume is provided in BMP |

6632-E-10-4-Basin Volumes-BMP-53-2007-06-27

5/2/2008 Dry Volume
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7.
Geotechnical
reports



2\
\
s ECS MID-ATLANTIC, LLC N
ez Geotechnical « Construction Materials e Environmental ¢ ff\'ﬁf‘ ities ; &7’/
L /C.‘[lé Lgo)x
9L &8st 20, 2007

Mr. Jon McCann ” 7
Newtown Associates, LLC §P > gg 0 oV il
4801 Courthouse Street e 473 €
Suite 329
Williamsburg, Virginia 23188
ECS Project No. 07:9321

Reference:  Subsurface Exploration and Geotechnical Engineering Analysis
Newtown BMP 53 Conversion
James City County, Virginia

Dear Mr. McCann,

ECS Mid-Atlantic, LLC has completed a subsurface exploration and engineering evaluation for
above referenced project. This report presents the results of the subsurface exploration and
engineering analyses for the proposed BMP conversion.

Introduction:

We understand BMP No. 53 is proposed to be converted to a wet pond. The existing earth dam
for BMP 53 currently exists as Newtown Avenue just off the intersection with Monticello
Avenue within the New Town Development. We understand this dam was constructed
sometime around 1999 as part of the stormwater management facility during the construction of
the nearby James City County Courts building. The BMP was originally designed as a dry
retention basin with a 24 hour water retention capability. ECS performed a subsurface
exploration and engineering evaluation of the existing dam structure and a report was issued
November 15, 2002.

The purpose of this exploration was to explore the soil and groundwater conditions at the site
and to develop soils-related engineering recommendations to guide design and construction of
the planned BMP conversion. Our limited investigation included drilling two (2) hand augers to
explore the subsurface soil and groundwater conditions, performing a site reconnaissance to
observe general topography, and analyzing field data to develop appropriate geotechnical
engineering recommendations regarding the planned construction. A boring Location Plan is
included in Appendix 1.

108 Ingram Road, Unit 1 « Williamsburg, Virginia 23188 ¢ (757) 229-6677 » Fax (757) 229-9978 » www.ecslimited.com
Aberdeen, MD ¢ Baltimore, MD » Chantilly, VA » Charloutesville, VA® « Frederick, MDD « Fredericksburg. VA « Manassas, VA
Ocean City, MD#* = Richmond, VA * Roanoke, VA « Virginia Beach, VA = Waldorf, VA « Williamsburg, VA « Winchester, VA » York, PA

“lesting scrvices only



Newwtown BMP 53 Conversion
James Ciry County, Virginia
1=CS Project No. 07-932]
Page 2

Iield Kxploration Procedures:

Two (2) hand augers were drilled in the vicinity of the proposed aguatic bench area of the BMP.
For the purposes of this limited study, no other arcas were accessible at this time without
disturbance. Hand auger probes utilizing a 3-inch diameter bucket auger at the proposed parking
lot as shown on the hand auger location plan attached in Appendix 1. The auger is screwed into
the ground generally in 6-inch intervals and soil can be extracted for visual inspection. This
method can not determine the exact consistency or density of in place soils. Rather, it is used to
determine the general soil types but can provide alternative determination of the consistency or
density of in-place soils by the ease of which the hand auger turns and advances. Representative
samples were sealed in plastic bags and delivered to our laboratory in Williamsburg, Virginia,
for further visual examination and testing.

Subsurface Conditions:

Experienced personnel from our office classified each soil sample in accordance with the Unified
Soil Classification System (USCS). The group symbols for cach soil type are indicated in
parentheses following the soil descriptions on the boring logs. The geotechnical engineer
grouped the various soil types into the major zones noted on the boring logs. The stratification
lines designating the interfaces between earth materials on the boring logs are approximate; in
situ, the transitions may be gradual. A brief explanation of the USCS is provided in Appendix
111 of this report.

The hand augers revealed the ground surface was covered with approximately 1 to 1.5 feet of
topsoil. Underlying the topsoil, we encountered mixed deposits of Silty and Clayey SAND (SM
and SC) to boring termination depth of 4.5 to 6 feet below site grades at which depth the auger
holes were caving-in.

Groundwater was encountered at 3.5 to 5.75 feet at the hand auger locations. Please note that
groundwater levels are influenced by seasonal conditions and by periods of significant
precipitation or prolonged drought. If ground water is encountered, we recommend it be pumped
from sumps located below the bottom of foundation elevation.

BMP 53:

ECS performed an evaluation of the existing earth dam structure for this BMP and a report was
issued November 15, 2002. We understand the dam was constructed in 1999 as the stormwater
management facility for the James City County Courts facility located across Monticello
Avenue. Two soil test borings were performed within the existing dam alignment prior to the
construction of Newtown Avenue. The borings generally revealed mixed deposits of compacted



Newiown BMP 53 Conversion
James City County, Virginia
ECS Project No. 07-9321
Page 3

structural fill to depths of about 12 10 26 feet below site grades at the time of that study. No
information was available as to if the dam was monitored during construction although we
generally understand no testing was performed. Based on our evaluation at the time, the dam
appeared to be in generally good condition and we generally considered the dam to have been
constructed in accordance with acceptable construction practices and considered suitable for
support of the proposed roadway and generally under its current capacity as an earth dam for the
stormwater management facility.

We now understand the BMP is planned to be converted (o a wel pond design as opposed (o the
current dry pond configuration. Existing elevations across the pond site range from El 67 to 74,
msl. The proposed BMP basin elevation will be established at new grades of about EI 56 to 66.
That will require a cut of about 10 ft below existing site grades. The side slopes of the
embankments should be graded no steeper than 3:1 for stability and no steeper than 2:1 for the
forebay slopes which will be below the water surface.

The hand augers revealed mixed deposits of Silty and Clayey Sand along the higher elevations of
the side slopes and mixed deposits of Silly and Clayey Sand and Sandy Clay Fill within the
existing dam structure. Based on the soil types encountered, we estimate infiltration rates
ranging between 0.17 to 1.02 inches per hour and Hydrologic Soil Group designations of B to C
with the side slopes and infiltration rates within the existing dam structure and below the existing
basin elevation ranging between 0.02 and 0.52 inches per hour with Hydrologic Soil Group
designations of C 1o D.

Generally, we believe the dam is of sound construction and should perform adequately for water
retention purposes.  Also, based on the elevation we encountered the groundwater table, we
understand the planned permanent pool elevation will be below this level.  As such, we believe
the pond will perform as designed with respect to water retention capabilities.

General Comments;

This report has been prepared in order 10 aid in the evaluation of this site and to assist the
Contractor, Architect and Enginecer in the design and planning of the project. The report scope is
limited to the specific project and location described, and the project description represents our
understanding of the significant aspects relevant to soil and foundation characteristics.

[S]



Newtown BMP 33 Conversion
James City Counry, Virginia
ECS Project No. 07-932]
Page 4

We have appreciated being of service 1o you during the design phase of this project and look
forward to its successful construction. If you should have any questions regarding the
information and recommendations contained in this report or if we can be of any further
assistance, please contact our office.

Respectfully,

ECS MID-ATLANTIC, LLC

Michael J. Galli, P.E.
Principal Engineer

David Gordinier, EX.T.
Geotechnical Engineer

DIG/MIG

Appendix: 1 Hand Auger Location Plan (1)
11. Hand Auger and Boring Logs (3)
111, Unified Soil Classification System (1)

IANProfecis\2007 ProjecisNGed\9321 - Newtown BMP 53 ComversiooN9321 BAMP 1.eter.doce
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DRAWING NOTES:
CLEAN SAND LESS THAN 10% PASSING NO. 200 SIEVE (MIN. 2 FT. THICK)

UNIAXAL GEOGRID TO BE TENSAR UXT1400HS

BIAXIAL GEOGRID TO BE TENSAR BX1100

CONSTRUCTION NOTES:
1. BX1100 TO BE PLACED PARALLEL TO LENGTH OF DAM

2. UX1400HS TO BE PLACED PERPENDICULAR TO LENGTH OF DAM

3. SUBGRADE TO BE STRIPPED MIN. 15"
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APPENDIX I

HAND AUGER AND
BORING LOCATION PLAN



N, TIOVRLY,
XL‘Z\:IN_";%-}&?///
N”:{ N

NOTL ]
/lkgé, lJ
7 %
5, y

R

“—EX D48, Ls1& o

% RIM By T AT
LINVE74.00N BLOGK 5. -/

Yo | JCo-SP2029-03, 1

H .'.J
GE AREA: e
AREA &

3 _,_\‘ . Gt 4 .‘

o g .

4 FECu RETAIING: W

w FEP;Cﬁw‘%‘(BX OTHERS (WALl
ANDY DMATCH 'ADJACENT
DIV MR FRNCD) &

: cg £
o~ RETANNG WAL .
= 3 £ ' TS
M vof S s
AN EX, OiedB) L=4'
> ResED
3 A N INETEEE
» 3 FES \\ \{. . \ 1 LS
60 FES AND 61. o WX
SRR 0 NV=6200 Ay N
\\\:\\\\ % \\\ \\,-\ /
SN IS AL
u\ '.\t\\\\\\ N \\ \\\\\\ /
________________ AR 7,
~ \ NG R AT
D N &) A >
NN INV=63.00 SECTION A-A N NS AN 4
S S0 SE DETAL SHEET 6 Do B HA- RN R
D™ \ \s\‘\\ /""/ a;n_‘_‘?_w____,r S \\\ \? \ N .\\\\ X
= 0 7.63% N D b/ e
COMNS N S .
X \ S
N &\ N N = o /7 7 W > R
\\\ \\\\\ \\\\ . = ! \\ \
S > = I e 22 .77, N
LEGEND: £CS Mid-Atlantic . AUGER LOCATION PLAN CHECKED: SCALE: DATE: FIGURE:
> —_ 108 Ingram Road, Unit 1 D.J.G. NIS. 08/16/07 Fig. 1
w —APPROX. HAND AUGER LOCATION Williamsburg. Virginia 23188
) Newtown BMP 53 Conversion DRAWN: PROJECT NO.
*Base plan provided by AES James City County, Virginia
e | Ph (757) 229-6677 Fax (757) 229-9978 24 5. JAR. 07:9321




APPENDIX 11

HAND AUGER AND BORING LOGS



~ HAND AUGER BORING LOGS

NEWTOWN SECTION 2 & 4 - BMP 53 CONVERSION
COUNTY, STATE: JAMES CITY COUNTY, VIRGINIA

ECS PROJECT #: 07:9321

 DEPTH LOCATION: HA-1
a¥inghes) DESCRIPTION OF MATERIALS
0-18 Topsoil
18-24 Fine to Medium Silty SAND (SM), Dark Gray, Moist
24-48 Fine to Medium Silty SAND (SM), Gray, Moist
48-66 Fine to Medium Silty SAND (SM), Gray, Moist
66-72 Fine to Medium Clayey SAND (SC), Dark Gray, Moist to Wet
GROUNDWATER WAS ENCOUNTERED AT 5 FEET 9 INCHES
END OF BORING AT 72 INCHES
- DEPTH * | LOCATION: HA-2
{iniches) DESCRIPTION OF MATERIALS
0-12 Topsoil
12-24 Fine to Medium Silty SAND (SM), Dark Gray, Moist
24-48 Fine to Medium Silty SAND (SM), Dark Gray, Moist to Wet
48-54 Fine to Medium Silty SAND (SM), Dark Gray, Wet
54 Cave-In

GROUNDWATER WAS ENCOUNTERED AT 3 FEET 6 INCHES

END OF BORING AT 54 INCHES

Note: Soils were classified in general accordance with ASTM D-2488
(Description and Identification of Soils - Visual/Manual Procedures)




CLIENT JOB # BORING # SHEET S ————
NEWTOWN ASSOCIATES 07:5886 B~6 1 oF 1 Eis
PROJECT NAME NEWTOWN ARCHITECT—ENGINEER —-SII‘D
[ )
DEVELOPEMENT—PHASE | AES CONSULTING ENGINEERS S
SITE LOCATION O~ CM-!BRATET%N!;!}N”E?'!;OW
MONTICELLO AVENUE, JAMES CITY CO., VIRGINIA ] 2 8 4 b+
= DESCRIPTION OF MATERIAL PLASTIC WATER LIQUID
& LIMIT % CONTENT % LDAT %
B E X A
ils &
aAHHE Bl o o o o w
E ENGLISH UNITS g } t } t .
2|8 B3 STANDARD PENETRATION
§ : SURFACE ELEVATION 83.0 2 E ® BLOWS/FT.
0 10 20 30 40 650+
— TOPSOIL DEPTH 36" : ' '
—~ 1 |SS|24(24
S B e e iy GLAY, Wit i 50
= Gravel, Reddish Brown, Moist,
5— 3 |SS|e4|24| Medium Stiff, (CL) PossibleFILL
_ to 6 feet.
— 4 [ss|24|24
. 75
- S |SS|24|24
10
— N
- Clayey Fine to Medium SAND,
. Reddish Brown, Moist, Loose, St — 70
— (sc)
— 6 |ss|24]|24 R
= N
- Fine Sandy CLAY, With Marine —
] Shell Fragments, Dark Brown, :—65
- Wet, Medium Stiff, (CL) L
7] 7 1SS|24|24 -
20— -
- END OF BORING @ 20.0’ -
- — 60
25— -
- — 55
30— —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

ym 14.0° WS oR @ | BORING STARTED 10—2~02
Y v1(AB) YWL(AC) BORING COMPLETED 10=2=-02 CAVE IN DEPTH @ 18.0’
¥n RIG ATV FOREMAN TOM DRILLING METHOD HSA




CLIENT JOB ¢ BORING # SHEET I
NEWTOWN ASSOCIATES 07:5886 B—~10 1 oF { E
PROJECT NAME NEWTOWN ARCHITECT-ENGINEER
[ ]
DEVELOPEMENT—PHASE | AES CONSULTING ENGINEERS Ee e
SITE LOCATION -O- cummrﬁ‘%ugr}w”mgomm
MONTICELLO AVENUE, JAMES CITY CO., VIRGINIA 1 2 8 4 6+
= DESCRIPTION OF MATERIAL PLASTIC WATER LIQUID
) LDAT % CONTENT X LIMIT %
3, g X A
E ; é g E - 10 20 30 40 60+
E = E A ENGLISH UNITS g ; e
o83 E E = STANDARD PENETRATION
% g : SURFACE ELEVATION 82.0 < E ® BLOWS/FT.
0 | 10 20 30 40 50+
— \, TOPSOIL DEPTH 2" A ‘ : ' :
—~ 1 [SS|24 |24 Hi
- Silty Fine SAND, With Roots, i 80
- Dark Brown, Moist, Loose to
— 2 |SS|24 24—\Medium Dense, (SM) FILL
- Clayey Fine SAND, Reddish O
5—1 3 |SS|24|24| Brown, Moist, Loose to Medlum
Dense, (SC) FILL
— 4 |ss|a4 24\ /& 75
- 5 [ss|e4|ea Silty Fine SAND, Trace Clay and
10 ] Roots, Medium Brown, Molst, i
- Medium Dense, (SM) FILL
= 1= 70
— 6 |ss|24 |24
15~
—| 7 |SS|24 |24
Clayey Fine SAND, Light to Dark NS— 65 l
- Brown, Moist, Medium Denss, ARE
— SC) FILL .
— 8 |SS |24 |24 (5€) ® u
20— -
= oo
— 9 |ss|e4|a4
267
— Fine Sandy CLAY, Reddish Brown, 55
. Molist, Medium Stiff, (CL)
— 10 [ss|24|e4
30 -
END OF BORING @ 30.0’

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥y 22.0° ws OR €D | BORING STARTED 10=02-=02
Y vL(aB) Ywi(ac) BORING COMPLETED 10-02~02 |cAvE IN DEPTH @ 20.0
¥n RG ATV FOREMAN SDS DRILLING METHOD MUD ROTATRY
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UNIFIED SOIL CLASSIFICATION SYSTEM



Unified Soil Classification System (ASTM D-2487)

Major Divisions

Group Typical Names Laboratory Classification Criteria
Symbols
- GW Well-graded  gravels,  gravel-sand = De’11g greater than 4
g - o " 2
w B mixtures, little or no fines Ce = (Do) (11xDga) between 1 and 3
¥z
i
B4 o . v c ; SR
= = 2 oGP Poorly graded gravels, gravel-sand g Not meeting all gradation requirements for GW
Z 2= mixtures, little or no fines R
3 = €
= I
< i3
b3 S
z 5 = - 8 T T ——— :
v & ~ 1 GM* ) d| Silty gravels, gravel-sand mixtures -5 Allerberg Himits below “A” line | Above “A™ hine with P.).
& 2 7
o 2.2 ] & or P.1. less than 4 between 4 and 7 are
3 EE o 2 borderline cases requiring
2 T B 25 4 § use of dual symbols
i = = = u L
4 = Z¢g o
= - =
&~ 2 w
4 £ o2 £
4 Z %8 9 2
z g = 53 GC Clayey pravels, gravel-sand-clay .- - Alterberg himits below “A™ line
= ‘i mixtres 3 K £ or P.1. less than 7
B 9 < 35 z
. SW Well-graded sands, gravelly sands, o2 = C = Deg/Dye greater than 6
ol 5d . = - o = ) N 2
2E . little or no fines £ E Ce = (Dao) {D1oxDen) between | and 3
35 E &z =
z z E_,, = Sp Poorly graded sands, gravelly < g & s B Not meeting all gradation requirements for SW
= .;:; 2 = sunds, little or no fines 25 w®H é
= 7 = (R e
] @ ’ s LR Z2 s o
€ = L = on' = 2
8 25 e DS
=] 0 e = o “ = = 9 SRS - e s T s s =z
o § o | SM* 1 d | Sily sands, sand-silt mixtures A é 35 Atterberg limits above “A” line | Limits plotting in CL-ML
= =&z 4 Ew o s 2 or P.1. less than 4 zone with P.L between 4 and
g S5% = ;g 9 GG 7 are  borderline  cases
sa&|l £ | 5 .g _ requiring  use  of  dual
| &2 u £9¥ -5 symbols
22 = £ E5c8¢E
DB % & g8= 98
3= z G 5 & 8 £
o %2 a c o, et a
27| 53 . gplet — .
&8 SC Clayey sands, sand-clay mixtures £E L"gf § 2 & | Aucriberg limits above “A” line
& ESTT o~ with P.1. greater than 7
=8 8 80y = c e
< é ows 38 &
Yt G =2 2w
MI. Inorganic silts and very fine sands, -
rock  [lour, silty or c]aycy !'mc Plasticity Chart
sands, or clayey silts with shight
plasticity
5 1. Inorganic clays of Tow o medium o e e
5 plasticity, pravelly clays, sandy i - ’
7 clays : : : "A" line
= = i _ 50 3 : ‘
o =3 Ol. Organie silts and organic silty clays : ) i ;
4 = al low plasticity : : i
= . MU Inorganic  silts, micaccous  or e | L ;
z’ :'—:3 Z digtomaceous fine sandy or silty = s i :
= = s0ils, clastic silts 2030 k- : e ; ;
= o et o | i o i
g YT I ! ; i
S g2 G L] Inorganic clays of high plasticity, K< ‘ : ;
£E < 2 fat clays & 20 : : :
=2 E 5 . . ) M angd OM
= i : ; : ‘
= . . - s 10 & i ; i i i
= = OH Organic clays ol medium to high . i
g = plasticity, organic silts MI an:(l ol
3= 0 i it SO S
= - e ) ¢
= Pt Peat and other highly organic soils 0 1020 30 40 50 60 70 80 90 100
= - e
=5 2z Liquid Limit
Rl h 2,
= P
c o y e T— 5

* Division of GM and SM groups into subdivisions of d and u are for roads and airficlds only. Subdivision is based on Atlerberg limits; suffix d used when L.L. is 28 or
less and the Pl is 6 or less; the suffix u used when L. L. is greater than 28.
" Borderline classilications, used Tor soils possessing characteristics of two groups, are designated by combinations of group symbols.  For example: GW-GC, well-
eraded gravel-sand mixture with clay binder.

From Winlerkorn and Fang. 1975,




ENGINEERING CONSULTING SERVICES,IjTD”
Geotechnical « Constru_ction Materials « Environmental

May 7, 1998
James City County Capital Outl A oM
ames City County Capital Outlay ). .
105 Tewing Road golCr (,Pyﬂ 5 (z%‘?‘
Williamsburg, Virginia 23188-2739 €2 77)\[
Attn: Mr. Bernie Farmer, P.E. N ’fE?

N
REF: Courthouse Stormwater Management Pond Dam
James City County, Virginia

ECS Project No. R4388
Dear Mr. Farmer:

Submitted herewith are the results of our soil test borings performed at the site of the
above referenced project. The purpose of this investigation was to explore the subsurface
soils in the vicinity of the proposed dam to provide recommendations to guide earthwork
operations for the dam construction. Specifically, the purpose of this study was to
provide specifications for excavation of unsuitable material from below the general dam
embankment as well as prescribe the depth to which key construction should be extended.

This investigation was accomplished by performing 3 soil test borings in the vicinity of
the dam alignment. Boring B-1 was performed on the north shoulder of the dam and
borings B-2 and B-3 were performed within the flood plain of the existing drainageway.
Attached hereto are soil boring logs for the soil test borings as well as a boring location
diagram indicating the locations at which the borings were performed.

The proposed dam site is located approximately 1,200 feet northwest of the
Williamsburg/James City County Courthouse Building construction site.  The
impoundment created by the dam will be a dry pond with only temporary storage of
water. The dam will be up to about 16 feet in height above existing grades, will have a
crest width of about 60 feet, and will have side slopes graded at 2.5H:1V. A key is to be
constructed below the approximate centerline of the dam to minimize long term seepage
below the dam embankment. The principal horizontal spillways for the dam will be
located generally in the center of the dam structure near the center of the existing
drainage feature.

2119-D North Hamilton Street, Richmond Virginia 23230 « (804) 353-6333 « Fax (804) 353-9478
Offices: Richmond, VA » Washington, D.C. » Norfolk, VA » Williamsburg, VA * Roanoke, VA » Fredericksburg, VA « Danville, VA
Baltimore, MDD » Frederick, MD * Research Triangle Park, NC » Wilmington, NC + Charlotte, NC « Greensboro, NC + Greenville, SC » Atlanta, GA



ECS Project No. R4388
Page #2

The results of our soil test borings indicate that soft sediments associated with the natural
drainage feature extend to depths up to about 12 feet below existing grades near the
center of the flood plain. These sediments become shallower towards the shoulder of the
flood plain. These sediments consist of interbedded layers of very loose sands, very soft
clays, and organic peat deposits. Underlying these sediments are medium dense deposits
of the Yorktown formation consisting of silty to clayey, fine to medium sands with shell
fragments. Soils which comprise the shoulders of the ravine in which the dam will be
constructed consist primarily of silty, fine and fine to medium sands of loose to medium
density. Groundwater occurs in the bottom of the ravine at an elevation consistent with
the ground surface elevation of the flood plain. Groundwater elevations within the
shoulders of the ravine are slightly higher.

In order to sufficiently remove soft and compressible sediments from below the dam
embankment, it would be necessary to excavate below existing grades to depths on the
order of 8 feet near the center of the existing drainage feature. Near the shoulders of the
drainage feature, the excavation depth would become shallower. We recommend that
this excavation depth be maintained for the entire width of the dam embankment. In this
manner, the key will be defectively constructed and adequate bearing will be provided for
the proposed horizontal spillway pipes. No separate key construction would be required.
Alternatively, the key could be constructed by excavating to the estimated 8-foot depth
required to penetrate the softest sediments. The key should be at least 8. feet wide with
side slopes of 1:1. The bottom of the key should be extended horizontally a sufficient
distance into the shoulders of the ravine to expose firm, natural soil. Beyond the key and
below the remainder of the embankment, a 4-foot undercut could be maintained.
However, in order to achieve stable bearing and minimize sloughing of the embankment
due to failure of soft sediments, we recommend that a geo-grid, such as Tensar BX 1100
(8S-1), be placed above the subgrades at the 4 foot cut elevation prior to placement of
engineered fill. As this 4 foot cut would leave compressible sediments below the general
embankment, it would be necessary to perform the approximately 8 foot undercut, as was
employed in the key, below the horizontal spillway pipes so as to avoid excessive
settlement of these pipes.

It will be necessary to maintain dewatering throughout the fill placement period so that
fill can be properly placed and compacted. Diversion trenches and dykes and continuous
pumping from sumps will be required to achieve this. We do anticipate some difficulty
with sloughing and “running sand” in the bottom and sides of the excavation and some
over-excavation to remove cave-in material should be expected.

We recommend that the dam be constructed as a homogenous earth dam. In this manner,
it would not be necessary to create separate core and cover zones. A similar material
could be used throughout the dam cross section. Material used in dam construction
should consist of a material classified as SM, SC, CL, or ML, with a minimum 30%



ECS Project No. R4388

Page #3 Q@ Al

passing the No. 200 Sieve. Most material available from borrow within the Courthouse
area should satisfy this requirement. The fill should be placed and compacted in
maximum 10-inch lifts to a dry density of at least 95% of the Standard Proctor maximum
dry density (ASTM D-698). The initial lift in the bottom of the key trench or above the
geo-grid layer should be 18-inches. ‘

The geotechnical engineer should be called on to observe all excavation within the
embankment to assure that adequate subgrade materials have been exposed. The
geotechnical engineer should be called on to perform density testing of embankment fills
with at least 2 tests per lift to assure that adequate compaction is being achieved.

We appreciate this opportunity to be of service to you on this project and trust you will
call on us as we can be of further assistance.

Very truly yours,

ENGINEERING CONSULTING SERVICES, LTD.

Robert C. Moss, IT1, P.E.
Vice President
Richmond Branch Manager

Copies: (3) Client
(1) AES Consulting Engineers

GEOTECH/L-TRS/4388LTR



ENGINEERING CONSULTIN({SERVICESW, LTD
Geotechnical * Construction Materials * Environmental

May 22, 1998

James City County

Capital Outlay

105 Tewning Road

Williamsburg, Virginia 23188-2639
Attn: Mr. Bernie M. Farmer, P.E.

ECS Project No. R4338

REF: Courthouse Stormwater Management Pond
Design Option #3
James City County, Virginia

Dear Mr. Farmer:

The following is an addendum to our report of subsurface exploration dated May 7, 1998,
for the above referenced project. As you are aware, that report described two options for
construction of the proposed earthen embankment. After further review, we have
submitted a third design option which employs geogrids to achieve subgrade and
embankment stabilization. A sketch indicating the proposed geogrid placement and
embankment dimensioning is attached hereto.

In order to minimize construction costs associated with mass excavation below the
embankment to remove soft sediments, Option #3 employs geogrids to achieve subgrade
and embankment stabilization. Since compressible materials will be left below the dam
embankment, settlement in excess of that anticipated for Options #1 and #2 will occur
due to the weight of the embankment on compressible sediment. As this sediment will be
removed from the key trench and from below all rigid pipes, the effects of this settlement
on structures will be minimal. We do anticipate that the embankment itself may
experience up to 3 or 4 inches of total settlement. We anticipate that this settlement will
be 90% complete within one year following completion of the embankment. Therefore,
construction of roadways or utilities across the embankment following this one-year
period should not be adversely affected by the Option #3 design and construction
methods.

2119-D North Hamilton Street, Richmond Virginia 23230 « (804) 353-6333 « Fax (804) 353-9478
Offices: Richmond, VA » Washington, D.C. » Norfolk, VA « Williamsburg, VA * Roanoke, VA * Fredericksburg, VA » Danville, VA
Baltimore, MD » Frederick, MD « Research Triangle Park, NC « Wilmington, NC » Charlotte, NC » Greensboro, NC » Greenville, SC « Atlanta, GA



ECS Project No. R4338
Page #2

We appreciate this opportunity to be of service to you on this project and trust you will
call on us if we can be of further assistance.

Very truly yours,

ENGINEERING CONSULTING SERVICES, LTD.

Roé‘ert C. Moss, 111, P.E.

Vice President

Richmond Branch Manager
Attachment
Copies: (1) Oyster Point Construction — Mr. John Yanitello

(1) AES Consulting Engineers — Mr. Arch Marston, P.E.
(1) Moseley Harris McClintock — Mr. Tony Bell

GEOTECH/REPORTS/43880522
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FW: BMP 53 - Volumes Page 1 of 2

Scott Thomas

From: Peter Henderson [peter@hendersoninc.com]

Sent: Friday, May 02, 2008 10:53 AM

To: Scott Thomas . l"
Subject: FW: BMP 53 - Volumes ‘

Attachments: 6632-E-10-4-Basin Volumes-BMP-53-2007-06-27 .xls

Scott, I will call you to discuss.

Thanks,
Peter

Sent by GoodLink (www.good.com)

From: Cosby, Bob [mailto:bob.cosby@aesva.com]

Sent: Monday, April 21, 2008 10:08 AM Eastern Standard Time
To: Peter Henderson

Subject: BMP 53 - Volumes

Peter,

Attached is the design spreadsheet for the BMP. Use the “Wet Volume (Pond)” tab to reference the design. The BMP is
designed for 70 acres of impervious cover which at 1” per acre equates to 254,100 CF (9,411 CY) of wet volume required.
The pond as designed provided 254,653 CF (9,431 CY) of volume. The Main Pool provides 8827 CY and the upper pool
provides 604 CY of the provided volume. The “Sediment Forebay” tab notes the design requirement for the forebay which is
0.1” per acre, or a required volume of 10,618 CF (393 CY). Designed was 604 CY.

Based on the As-built survey of the pond. The lower pool has 5,228 CY and the upper pool has 450 CY, with a total volume
of 5,678 CY. This equates to a volume of approximately 0.6” per impervious acre (70 acres). While the upper pool is short
156CY of'the designed volume, it is still 57 CY above the required volume of the sediment forebay. The BMP as a whole
provides basically 60% of the required “wet” volume in the main pool which provides the contact time and settlement time
for various materials and pollutants which enter the BMP. From a BMP Point Total, this BMP provides service for 33% of
the area within New Town. As a 10 point facility this BMP provides 3.32 of the total points for New Town.

The “dry” volume or flood storage volume is adequate based on design. Therefore as rainfall occurs the BMP will fill and
empty as designed, the various storm events will raise the water surface elevation as designed. Therefore adequate flood
control or MS-19 requirements are met or exceeded by the designed and constructed BMP.

As an additional positive for New Town. Based on the final wetland buffers and RPA buffers the preserved open space has
actually increased since the BMP Points were calculated. Furthermore at least 2 — 4 point facilities which served 20 acres
have been eliminated and rerouted into 10 point facilities. Additional LID acreage has been provided within Settler’s Market
and Section 7&8 which are above and beyond the required LID treatment for New Town, which has not been accounted for
within the BMP Points. If JCC assumes that BMP 53 functions as a 6 point facility this will reduce the available points by
approximately 1 point, however the other various increases throughout New Town approximately offset this loss so the
system maintains approximately 10 points as a whole and does continue to provide water quality protection in accordance
with the 10 point facility. Unfortunately several of the LID measures which may be necessary to raise the total points to 10

5/2/2008



FW: BMP 53 - Volumes Page 2 of 2

points were proffered to be excluded from the Master Stormwater Plan as above and beyond the 10 points.

Hopefully this information helps. Please let me know if you need any additional information.

Thanks

Bob Cosby

Robert E. Cosby III, P.E.

Project Manager

AES Consulting Engineers

Williamsburg | Richmond | Gloucester | Fredericksburg

(757) 253-0040

fax: (757) 220-8994

bob.cosby@aesva.com <mailto:bob.cbob.cosby@aesva.com>

wWww.aesva.com

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

5/2/2008



Scott Thomas

From: Scott Thomas

Sent: Tuesday, October 23, 2007 11:31 AM
To: John J. McGlennon

Cc: John Horne; Jose Ribeiro

Subject: RE: New Town BMP 53 Upgrade

John — | will answer your question about the BMP behind Towne Bank...

What is the nature of the work being done in the gully next to Towne Bank, between the bank and the parking lc
for SunTrust, etc.?

This is the upgrade of existing dry pond BMP # 53 at New Town to a wet pond. This pond was initially constructed as pa
of the courthouse construction SP-125-97 and has serviced the early phases of Sections 2 & 4 in New Town. This
upgrade was in accordance with the approval of the revised master stormwater management plan for New Town and we
also worked it in to the proffers for Section 7 & 8 rezoning to get this done before approval of plans in Sections 7 & 8. W
reviewed the upgrade plan under County Plan No. SP-38-07. It went through 3 reviews in our Division before approval
was issued on September 24, 2007. A preconstruction meeting was held of September 9t

One of the things our Division was animate about in the review was not to apply a typical wet pond template but to work i
a wet pond design, in more of an urban fashion, which meets our quantity and quality control requirements but also fits tr
character of the area.

If you have any more questions, let me know.

Scott J. Thomas, P.E.
Director

James City County
Environmental Division

Visit:

http://www.james-city.va.us/resources/devmgmt/div._devmamt environ.htmi
and

www.protectedwithpride.org

From: John J. McGlennon

Sent: Friday, October 19, 2007 8:54 AM

To: Sandy Wanner; Board Only

Cc: John Horne; Scott Thomas

Subject: RE: New Town Section 9 Violation Meeting

Thanks for the update. | know we will press vigorously to make sure that this violation is corrected. On a related matter,

what is the nature of the work being done in the gully next to Towne Bank, between the bank and the parking lot for
SunTrust, etc.?

John

From: Sandy Wanner

Sent: Friday, October 19, 2007 8:32 AM

To: Board Only

Subject: FW: New Town Section 9 Violation Meeting



&

5248 Olde Towne Road, Su
Williamsburg, VA 2:
T "~ (757) 253-(

/ > Fax (757) 220-¢
CONSULTING ENGINEER www.aesva.!

February 18, 2009

Mr. Joe Buchite

James City County Environmental Division
101 - E Mounts Bay Road

Williamsburg, VA 23187

RE: New Town BMP 53 Conversion — Record Drawing
AES Project No. 6632-E-10-4
JCC Project No. SP-0038-2007

Dear Mr. Buchite:

Please find attached the BMP Certification and Record Drawing for BMP #53 @ New
Town. This is the large Wet Pond located adjacent to the SunTrust Building. As discussed
previously with JCC Staff due to the native material at the bottom of the facility additional wet
volume was unobtainable. Therefore this BMP provides the design flood storage elevation and
more than adequate dry water quality volume per the design. However, only 60% of the Wet
Storage volume is provided. To account for the deficit in the Wet Storage the pollutant removal
efficiency of this facility is reduced to a 9 Point Facility.

The Master Stormwater Plan has been revised based on actual drainage areas and designs
to date of all facilities and is included with this submittal. This revision to the plan notes that
10.85 points are still provided throughout New Town through the use of Natural Open Space,
Multiple Structural BMP, and 17 acres of area treated with LID. We therefore request that this
Certification be accepted along with the revised Master Stormwater Plan which accounts for
BMP #53 as a 9 Point Facility. T

77 //5 Loy 5 mb.

J[%W of Consterd
relowe of %”74 v/t
o - revislon & /
mswmb., Itk n#
Lo f0 P

Williamsburg » Richmond « Gloucester » Fredericksburg



Mr. Joe Buhite AES # 6632-E-10-4
February 18, 2009 Page 2 of 2

We appreciate your time in reviewing this Certification and releasing the remaining
Erosion and Sediment Control Surety to New Town Associates for this project. Should you have
any questions on this facility please do not hesitate to contact me at 253-0040.

Sincerely,

AES Consulting Engineers

F

Robert E. Cosby 111, P.E.
Project Manager
Bob.Cosby@aesva.com

cc: John McCann, New Town Associates
Peter Henderson, Henderson

REC:rec
Enclosure: BMP Certification Form
BMP Record Drawing
Revised Master Stormwater Plan (with Graphic)

Z:\Support\Templates & Documents\Correspondence\Letter.doc



Scott Thomas

From: Cosby, Bob [bob.cosby@aesva.com]

Sent: Monday, June 02, 2008 3:32 PM

To: Peter Henderson; bruce gilliam; Scott Thomas; William A. Cain
Subject: New Town - BMP #53 - BMP Point Tabulation

Attachments: New Town - Master BMP Points 2008-06-02.pdf

Gentleman,

Please find attached an updated version of the BMP Points Tabulation as found within the New Town Master Stormwate!

. Plan. This update of the total BMP points accounts for the drainage areas of BMP’s designed to date. For those which
have not yet been designed either original plan information (C06 and C07) or updated basis of design (A01 and A14) is
indicated. Final drainage areas may vary for those ponds not yet completely designed.

Specific changes that negatively affect the overall points is the reduction of BMP #53 from a 10 point to a 9 point facility ¢
well as the elimination of BMP A03 and B05 both of which were planned as 4 point facilities.

Specific changes that increase the overall points is the increase of restricted area (Please note that at time of master
stormwater plan buffers were smaller on non-RPA wetlands, they have since been increased as shown in the permit
documentation and recorded plats/easements). The drainage area for BMP A01 and A04 have been modified to accept
runoff from eliminated A03. BMP C01 has been increased to accept runoff from eliminated BO5.

These updates to the drainage areas, increase of natural open space, and modification of BMP Point totals increases the
Water Quality BMP Points from 10.07 in the Master Plan to 10.89 Points based on the revised condition. Please note th:
this does not account for several acres within Section 9, Section 7&8, as well as the Bio-Retention at Courthouse which
provide additional water quality benefits within the New Town Project Area, but are not typically included within the 17
acres required to be treated by LID measures per the Master Stormwater Plan.

Thanks
Bob Cosby

Robert E. Cosby I1I, P.E.
Project Manager
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