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CERTIFICATE OF AUTHENTICITY

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

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

LISTED BELOW.
BMP NUMBER: WCO075
DATE VERIFIED: October 15, 2012 l
QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh :‘
beahy U Ao nlorepts
7

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE: March 12,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater | |
PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: WCO075
PIN: 0520700001A
Subdivision, Tract, Business or Owner

Name (if known): Stonehouse
Property Description: Richardsons Mill Common Area Section 2

Se Address:

Aea s iy Box 20 Drawer: 8
Agreements: (in file as of sean date) Y Book or Doc#: 020031122 Page:
990026872

Comments
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COUNTY OF JAMES CITY, VIRGINIA ﬂ COP Y

DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

JiB ,
/] ;
THIS DECLARATION, made this _4_%_ day of _DECEMBER ,20072
between _STonmggcust. JEVE LopmenT Campiny, LLC i
and all successors in interest, ("COVENANTOR(S),
SronEucsse Pevgtarment AREA Oug, Pas € 1, SEctiow VIl-A, 'Klala&’_s___z_ﬂd__lzégml

project name,
Document No._ 4 § ad 68 73, Deed Book Page No. ; Instrument No.

, and the County of James City, Virgi (“COUNTY ")
WITNESSETH:

We, the COVENANTORC(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: '

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

2. Ifnecessary, the COVENAN TOR(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, operating, mstallmg, constructing,
reconstructing, maintaining or repairing the SYSTEM.

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

MMW# 0003 (1a&k * o
Page 1 Revised 01/02
Keesrded  floc,. 26,2002
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6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any
and all claims for damages to persons or property arising from the installation, construction,
maintenance, repair, operation or use of the SYSTEM.

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

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

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

INWITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF
COVENANTS as of the date first above written.

COVENANTORC(S)
| Print Name/Title
ATTEST:
COVENANTORC(S)
A ¢ /‘/%/
Print Name/Title L AR O, MYRS
ATTEST: o
‘ //i’(:'“3u/(’(/(
N
«
Page 2 Revised 01/02
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COMMONWEALTH OF VIRGINIA
EFPY/COUNTY OF _JAmMEs CrTY

I hereby certify that on this /I’ h day of DEcemsee , 20.02. | before the subscribed, a
Notary Public of the State of Virginia, and for the City/County of _JAmegs CxT 4, aforesaid

personally appeared _ L AWAENCE  O. Z% ’ﬂ 43 and did acknowledge the aforegoing
i ir Act. '

instrument to be the

IN WITNESS WHEREOF, I have hereunto set my hand and official seal thxs ” day of
Decemse ,200Q |

Wéﬂut\. ﬁmw

Notary Public
My Commission expires: _INAZCH 31200l

Approved as to form:

Cdunty Attommey

This Declaration of Covenants prepared by:
(Print Name) :
Nictfeswrer, DUAAC
(Title)
120 TREDEGAR STREET
(Address)
Kicopasis N 2%5U9
(City) (State) Zip)
drainage.pre
Page 3 ‘ Revised 01/02
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James City County, Virginia
Environmental Division

Stormwatér Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents Page
Record Drawing and Construction Certification Forms

Section ! — Site Information 1

I : Section 2 — Construction Information 2

Section 3 — Owner / Designer / Contractor Information 2

Section 4 — Professional Certifications 3

Section 5 — Certification Requirements and Instructions 4

i r Record Drawing Checklist
L Methods and Presentation (Required for All Facilities) 6
1. Minimum Standards (Required for All Facilities) 6
118 Group A — Wet Ponds 8
Iv. Group B - Wetlands 9
V. Group C ~ Infiltration Practices 10
VI Group D — Filtering Systems 11
VIL Group E ~ Open Channel Systems 12
VIIIL Group F — Extended Dry Detention 13
IX. Group G — Open Spaces 14 ;
X. Storm Drainage Systems (Associated with BMP’s Only) 15 :
XI. Other Systems 15 ;
Xl References 16
Issue Date
February 1, 2001
L —
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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:

Stonehouse - Section VII-A (Richardson's Mill Section 2)

Project Name:
Structure/BMP Name: BMP #7.3
Project Location: Stonchouse - Richardson's Mill
BMP Location: CA-48C (Between lots 28 & 29 on Morning Mist Lane)
County Plan No.: JCC Case No. S - 64 - 02
Project Type: Residential [ Business Tax Map/Parcel No.: (6-4) 1-1
[ Commercial [Joffice BMP ID Code (if known): WC075
(] Institutional (] Industrial Zoning District: PUD-R
[JPublic [JRoadway Land Use: Residential .
[Jother Site Area (sf or acres): 52.05 !

Brief Description of Stormwater Management/BMP Facility: Timber Structure

Nearest Visible Landmark to SWM/BMP Facility: Open Space at end of Morning Mist Lane E
Nearest Vertical Ground Control (if known): i
JCC Geodetic Ground Control [ usaGs {1 Temporary 3 Arbitrary ] Other
Station Number or Name: 303
Datum or Reference Elevation:  NGVD 1929
Control Description: NAD 27

Control Location from Subject Facility: 3.5 miles south

I
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Section 2 — Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: Yes [ INo (1 Unknown ‘ ,
Approx. Construction Start Date for SWM/BMP Facility: January 2003
Facility Monitored by County Representative during Construction: [dYes (INo  [J Unknown

Name of Site Work Contractor Who Constructed Facility: George Nice & Souns, Inc.
Name of Professional Firm Who Routinely Monitored Construction:
Date of Completion for SWM/BMP Facility: :
Date of Record Drawing/Construction Certification Submittal: 08/16/04 : [_

(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: Stonehouse Development Company

Mailing Address: 9701 Mill Pond Run

Toano, VA 23168

Business Phone:  757-234-5000 Fax:757-234-5091
Contact Person: Jerry Moore Title:President

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, VA 23188
Business Phone:  757-253-0040
Fax: 757-220.8994
Responsible Plan Preparer: Marc Bennett
Title: Senior Project Manager
Stonehouse - Development Area One, Phase 1- Section VII-A, "Richardson's Mill" -
PlanName:  Section 1
Firm’s Project No. 9028-08
Plan Date;  June 26, 2002
Sheet No.’s Applicable to SWM/BMP Facility: 8 / 14A 7/ / /

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

Name: George Nice & Sons, Inc.

Mailing Address: 143 Skimino Road

Williamsburg, VA 23188-2229

Business Phone:  (757) 565-2885

Fax: (757) 565-1526

Contact Person: Ray Nice

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 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, VA 23188

Business Phone: 757-253-0040

Fax: 757-220-8994

Name: Marc Bennett

Title: Senior Project Manag_;r,7

Signature: /{/ /" %’»o ("//5 (

Date: é‘//‘;"é&

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.

5

F A
i
:

/4\/ /’{v s w( (Seal)

Virginia Registered Professional Engineer
Or Certified Land Surveyor

WC075..STONEHOUSE _SEC_7A: RICHARDSON_MILL - 009- - - - -

Construction Certification

Firm Name:

Mailing Address:

Business Phone:

Fax:

Name:

Title:

Signature:

Date:

I hereby certify to the best of my knowledge

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

noted.

Virginia Registered
Professional Engineer

(Seal)

r——y
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DIVISION

James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certlﬁcatlon

Standard Forms & Instructions

#7 m

Contents Page
Record Drawing and Construction Certification Forms
Section 1 — Site Information 1
Section 2 — Construction Information 2
Section 3 — Owner / Designer / Contractor Information 2
Section 4 — Professional Certifications 3
Section 5 — Certification Requirements and Instructions 4
Record Drawing Checklist
I Methods and Presentation {Required for All Facilities) 6
IL Minimum Standards (Required for All Facilities) 6
IIL Group A — Wet Ponds 8
Iv. Group B — Wetlands 9
V. Group C — Infiltration Practices 10
VL Group D — Filtering Systems 11
VIL Group E — Open Channel Systems 12
V1L Group F — Extended Dry Detention 13
X Group G — Open Spaces 14
X. Storm Drainage Systems (Associated with BMP’s Only) 15
XII. Other Systems 15
XII. References 16
Issue Date
February 1, 2001
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents Page
Record Drawing and Construction Certification Forms
Section 1 — Site Information 1
Section 2 — Construction Information 2
Section 3 — Owner / Designer / Contractor Information 2
Section 4 — Professional Certifications 3
Section 5 — Certification Requirements and Instructions 4
Record Drawing Checklist
L Methods and Presentation (Required for All Facilities) 6
1L Minimum Standards (Required for All Facilities) 6
. Group A — Wet Ponds 8
Iv. Group B — Wetlands 9
V. Group C — Infiltration Practices 10
VL Group D — Filtering Systems 11
VIIL Group E — Open Channel Systems 12
VL Group F — Extended Dry Detention 13
IX. Group G — Open Spaces 14 ‘
X. Storm Drainage Systems (Associated with BMP’s Only) 15
X1I. Other Systems 15
X References 16
Issue Date
February 1, 2001
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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: Stonehouse - Section VII-A (Richardson's Mill Section 2)

Structure/BMP Name: BMP #7.3

Project Location: Stonehouse - Richardson's Mill

BMP Location: CA-48C (Between lots 28 & 29 on Morning Mist Lane)

County Plan No.: JCC Case No. S - 64 - 02

Project Type: X Residential [ Business Tax Map/Parcel No.: 6-4) (1-1)
[] Commercial [ Office BMP ID Code (if known):  WC075
] Institutional [J Industrial Zoning District: PUD-R
[JPublic [ Roadway Land Use: Residential
] Other Site Area (sf or acres): 52.05

Brief Description of Stormwater Management/BMP Facility: Timber Structure

Nearest Visible Landmark to SWM/BMP Facility: Open Space at end of Morning Mist Lane

Nearest Vertical Ground Control (if known):
X] JCC Geodetic Ground Control [J USGS [ Temporary [] Arbitrary [ Other
Station Number or Name: 303

Datum or Reference Elevation: NGVD 1929

Control Description: NAD 27

Control Location from Subject Facility: 3.5 miles south

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 012 Page 1 of 16



Section 2 — Stormwater Management / BMP Facility Construction Information;

PreConstruction Meeting Held for Construction of SWM/BMP Facility: X Yes []No [ Unknown
Approx. Construction Start Date for SWM/BMP Facility: January 2003
Facility Monitored by County Representative during Construction: [OYes [INo [] Unknown

Name of Site Work Contractor Who Constructed Facility: George Nice & Sons, Inc.

Name of Professional Firm Who Routinely Monitored Construction:

Date of Completion for SWM/BMP Facility:

Date of Record Drawing/Construction Certification Submittal: 08/16/04

(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: Stonehouse Development Company

Mailing Address: 9701 Mill Pond Run

Toano, VA 23168

Business Phone:  757-234-5000 Fax:757-234-5091

Contact Person: Jerry Moore Title:President

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, VA 23188

Business Phone:  757-253-0040

Fax: 757-220.8994

Responsible Plan Preparer: Marc Bennett

Title: Senior Project Manager

Stonehouse - Development Area One, Phase 1- Section VII-A, "Richardson's Mill" -

Plan Name:  Section 1

Firm’s Project No. 9028-08

Plan Date:  June 26, 2002

Sheet No.’s Applicable to SWM/BMP Facility: 8 / 14A /

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

Management / BMP facility.)

Name: George Nice & Sons, Inc.

Mailing Address: 143 Skimino Road

Williamsburg, VA 23188-2229

Business Phone:  (757) 565-2885

Fax: (757) 565-1526

Contact Person: Ray Nice

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 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, VA 23188

Business Phone: 757-253-0040

Fax: 757-220-8994

Name: Marc Bennett

Title: Senior Project Manager

Signature: /{/ / //(;:/ (/;6 (

/ -

Date: é:'//Z/gé

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.

AN MARC BENNETT
¢ /‘31’4
No. 26628

Virginia Registered Professional Engineer
Or Certified Land Surveyor

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 014
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Construction Certification

Firm Name:

Mailing Address:

Business Phone:

Fax:

Name:

Title:

Signature:

Date:

1 hereby certify to the best of my knowledge

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

noted.

(Seal)

Virginia Registered
Professional Engineer

~f1£
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James City County, Virginia
Environmental Division

;Y

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:
Stonehouse - Section VII-A (Richardson's Mill Section 2)

Project Name:
Structure/BMP Name: BMP #7.3
Project Location: Stonehouse - Richardson's Mill
BMP Location: CA-48C (Between lots 28 & 29 on Morning Mist Lane)
County Plan No.: JCC Case No. S - 64 - 02
Project Type: Residential [} Business Tax Map/Parcel No.: 64 (-1
] Commercial [Joffice BMP ID Code (if known): WC075
[} Institutional [J Industrial Zoning District: PUD-R
[J Public ["1Roadway Land Use: Residential :
[ Other Site Area (sf or acres): 52.05 !

Brief Description of Stormwater Management/BMP Facility: Timber Structure

Nearest Visible Landmark to SWM/BMP Facility: Open Space at end of Morning Mist Lane :
Nearest Vertical Ground Control (if known): i
JCC Geodetic Ground Control Muscs [ Temporary [ Arbitrary ~ [] Other
Station Number or Name: 303
Datum or Reference Elevation:  NGVD 1529
Control Description: NAD 27

Control Location from Subject Facility: 3.5 miles south

Page10of16
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Section 2 — Stormwater Management / BMP Facility Construction Information:
:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: Yes [ONo  [J Unknown !
Approx. Construction Start Date for SWM/BMP Facility: January 2003 :
Facility Monitored by County Representative during Construction: [CJYes [JNo L[] Unknown

Name of Site Work Contractor Who Constructed Facility: George Nice & Sons, Inc.
Name of Professional Firm Who Routinely Monitored Construction:
Date of Completion for SWM/BMP Facility:
Date of Record Drawing/Construction Certification Submittal: 08/16/04 i [

(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:

Ownet/Developer: (Note: Site Owner or Applicant responsible for development of the project.)
Name: Stonehouse Development Company

Mailing Address: 9701 Mill Pond Run

Toano, VA 23168

Business Phone:  757-234-5000 Fax:757-234-5091
Contact Person: Jerry Moore Title:President

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, VA 23188
Business Phone:  757-253-0040
Fax: 757-220.8994
Responsible Plan Preparer: Marc Bennett
Title: Senior Project Manager
Stonehouse - Development Area One, Phase 1- Section VII-A, "Richardson's Mill" -
Plan Name:  Section 1
Firm’s Project No. 9028-08
Plan Date:  June 26, 2002
Sheet No.’s Applicable to SWM/BMP Facility: 8 [/ 14A / / /

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

Management / BMP facility.)

Name: George Nice & Sons, Inc.
Mailing Address: 143 Skimino Road
Williamsburg, VA 23188-2229
Business Phone:  (757) 565-2885
Fax: (757) 565-1526
Contact Person: Ray Nice
Site Foreman/Supervisor:
Specialty Subcontractors & Purpose (for BMP Construction Only):

= WCO075 STONEHOUSE SEC_7A RICHARDSON_MiLL - 016



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, VA 23188

Business Phone: 757-253-0040

Fax: 757-220-8994

Name: Marc Benneit

Title: Senior Project Manager—,

————

Signature; // /- %&(’/‘ /s (

Date: 4//2’44 ~—~

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.

VAN MARC BENNE
&/3lol

KA D

Virginia Registered Professional Engineer
Or Certified Land Surveyor

““WC075"STONEHOUSE_SEC_7A RICHARDSON MILL-017

Construction Certification

Firm Name:

Mailing Address:

Business Phone:

Fax:

Name:

Title:

Signature:

Date:

I hereby certify to the best of my knowledge

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

noted.

(Seal)

Virginia Registered
Professional Engineer

——
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GENERAL NOTES FOR CONSTRUGTION STORMWATER MANAGEMENT/ BMP FACILITY
OF STORMWATER BASINS MAINTENANCE PLAN FOR BMP 7.3 AND 74
RIP~RAP APRON | THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE = g
10" MIN. | TO CONSTRUCT THE STORMWATER BASIN, STORMWATER INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE FACILITY, SPILLWAY(S) AND > z EJ 2
SEDIMENT TOP BOTTOM | CLEAN OUT WET DRAINAGE 5 MIN MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND ! S > W
BASIN | WALL (1) | ELEV. (2) | ELEV. (3) | POOL (4) | AREA (AC) SECURE RISER PIPE TO TIMBER S BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR 3 [8]al2lal 5
1 2200 3600 3850 3 40 WALL W/STAINLESS STEEL BANDS MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE . SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS & = ElLl%l =
44—6-945;45 . : : : . TOP WALL (1) COMPLETION OF GRADING AND EARTHWORK ASSOCIATED WITH THE ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE HMEEENE RN
TO BE BUILT TO BMP STANDARDS il CONSTRUCTION. FACILITY WILL BE REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION 21< Zlm gioje z
(SEE BMP SECTION A—A) 1X OR RELATED ACTIVITIES ARE PERFORMED ON UPSLOPE PARCELS, ADEQUATE R NE R E
A 2. THE OWNER SHALL CONSULT AND PROVIDE FOR THE SERVICES PROTECTION SHOULD BE PROVIDED AND INSPECTIONS PERFORMED AT LEAST 5 g als o132 §
8” PERFORATED (1/2"¢ HOLES) OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL ONCE WEEKLY. N 2l&(8[ <
UPON CONVERSION TO BMP GRADE TO PVC RISER STANDPIPE PIPE PROVIDE TEST RESULTS ON PLACED FILL MATERIALS, IDENTIFYING =189 ululalsl 2
PROVIDE POSITIVE DRAINAGE TO WITH 8”¢ END CAP 5 @ SOVIDE\WATERSTOP AROUND CIRCUMFERENCE OF OUTLET PIPE  SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM > HEEIRE
OUTFALL ORIFICE, CLASS 1 RIP_RAP il - COMPACTION.  ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM STRUCTURE AFTER EACH SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING ol |z|2lzlEl =
SURROUNDING PIPE STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. A SIGNIFICANT RAINFALL SENRERE
-3” PVC|PIPE FNGINEER SHALL BE THE RESPONSIBILITY OF THE OWNER. SATISFACTORY FOR THIS STRUCTURE.IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED g (22| |&
EXISTING s pvel TeE PROVIDE CLASS 1 RIP—RAP MIN. OF 18” DEEP, GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. RAINFALL  WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE o =
GROUND GROUTED IN PLACE (RE—USE TEMPORARY OF THE COUNTY MAY JOINTLY INSPECT THE STRUCTURE. APPROPRIATE &
CHECK DAM MATERIAL IF FEASIBLE) 3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY ACTION, PERFORMED AT THE COST OF THE OWNER, WILL BE TAKEN TO
WET POOL ELEV. (4) A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE OWNER. ENSURE APPROPRIATE MAINTENANCE. WHERE STRUCTURES ARE TO BE
\\ PROVIDE GROUTED RIP—RAP AT CENTER MAINTAINED JOINTLY, ALLOCATION OF MAINTENANCE COSTS WILL BE IN + o
A CLEAN OUT ELEV. (3) =i OF FILL (SEE BMP PLAN VIEW BELOW) 4. ON—SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE AS ACCORDANCE WITH THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS. < L
: ST T T > FILL MATERIAL BY A GEOTECHNICAL ENGINEER, MAY BE USED KEYS TO LOCKED ACCESS POINTS SHALL BE MADE AVAILABLE TO COUNTY < &
A BOTTOM ELEV. (2) sk FOR CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE INSPECTION PERSONNEL UPON REQUEST. o 2
— REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR - _
=)y EC—3 MATTING MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE
—= | = AVAILABLE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED FOLLOWING ADDITIONAL MEASURES:
— == MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE
T = UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL
o AGED o COMPACTED NATIVE. SOl PRIOR 10 FILL & s CONTRACTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED INSPECTION AND A PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE
F;T_AA%EI:ZDME?\NT %%EIACCTT%D BNEAPUVLL LENGTH OF TIMBER COMPACTED LOCAL EXCESS EARTH FOR_BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAE STORAGE AREA. IF THE DEPTH OF SEDIMENT REACHES THE DEPTH OF 1.0 ft.
STRUCTURE. FABRIC TO BE FASTENED TO WALL TO HEIGHT OF SUBGRADE w MATERIAL COMPACTED TO BY THE CONTRACTOR, OR SHDALL BE DEPO_S'TEDO'N AN AREA ONTRTECTOR ABOVE THE BOTTOM OF THE LOW FLOW ORIFICE IN THE TIMBER WALL, REMOVAL
COMPACTED FILL. FABRIC SHALL BE AMOCO 4516 OR EQUAL. 95% DENSITY @ OPTIMUM | STONEHOUSE PROPERTY AS DIRECTED BY THE OWNER. THE CON S REQUIRED USING A RUBBER—WHEELED BACKHOE. AT THIS TIME, THE
§ MOISTURE CONTENT SHALL PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT STILLING BASINS LOCATED AT THE OUTFALLS OF THE STORM SEWER PIPE
PROVIDE WELL COMPACTED CONTROL MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD SYSTEMS SHALL ALSO BE INSPECTED. IF THE DEPTH OF SEDIMENT WITHIN THE
NATIVE SOIL, SAND OR GRAVEL EDITION. STILLING BASINS REACHES A DEPTH OF 18" ABOVE THE BOTTOM OF THE BASIN
FOR FULL DEPTH AROUND POST OR 6” ABOVE THE INVERT OF THE OUTFALL PIPE, REMOVAL OF THE MATERIAL
5. RECORD DRAWINGS (AS—BUILTS) OF THE ST.?RMWATER MAN%E%ENT IS REQUIRED. AT THE SAME TIME, OR AT LEAST ONCE PER YEAR, CLEAN THE
SEDIMENT BASIN DETAIL e N GUILET FIPES W T TWBER WAl DETENTON GASHS OF ACCUMULATE
| SEDIMENTS. DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN
THIS FILL AREA TO REMAIN AFTER COMPLETION OF THE SWM/BMP FACILITY. A CONSTRUCTION ' ACCEPTABLE DISPOSAL AREA.
CONVERSION OF FACILITY FROM CERTIFICATE OF THE SWM/BMP SHALL BE SUPPLIED WITH THE RECORD - |
TEMPORARY SEDIMENT BASIN TO DRAWINGS.  RECORD DRAWINGS AND SWM/BMP CERTIFICATION SHALL BE 2. PERFORM QUARTERLY INSPECTIONS OF THE TIMBER STRUCTURE AND
PERMANENT BMP FACILITY SUBMITTED, REVIEWED AND APPROVED BY THE STAFF OF THE JAMES SPILLWAY DEVICES FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY
- CITY COUNTY ENVIRONMENTAL DIVISION PRIOR TO THE RELEASE OF REMOVE ANY DEBRIS TO MAINTAIN THE INTEGRITY OF THE STRUCTURE AND
POSTED BONDS AND/OR SURETIES. PROVIDE AN ATTRACTIVE APPEARANCE.

3. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE.
STRUCTURAL INSPECTION SHALL BE PERFORMED ON THE TIMBER WALL,

-—
CONVERSION OF SEDIMENT BASINS INTO BMP FACILITIES ORIFICE,/ WEIR(S), OUTLET DEVICE AND STONE APRONS. IF DAMAGE IS 0
D" O 2" TONGUE AND GROOVE EVIDENT, FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE 5
LUMBER (ATTACH W/10D NAILS, FILTER CLOTH TO BE BMP FACILITIES WILL INITIALLY BE CONSTRUCTED AS SEDIMENT BASINS REQUIRED TO ASSESS THE INTEGRITY OF THE STRUCTURE. @ 8
2 PER BOARD) UPSTREAM PLACED A MIN. OF — | REQUIRING EXCAVATION TO PROVIDE ADEQUATE STORAGE. ONCE J.C.C. B <
o o TTACHED ’ 5 FEET UPSTREAM AND ENVIRONMENTAL DIVISION GIVES CONCURRENCE TO REMOVE THE 4. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE -g N 8;
%oX%VA[‘f"bVEfQOSDTR&EQ) DOWNSTREAM, AND SEDIMENT BASIN FACILITIES, EXCAVATED MATERIAL SHOULD BE DETENTION FACILITY FOR SIGNS OF ANIMAL/ RODENT BORROWS OR SLOPE 0599
12 INCHES UP REPLACED. ORIGINAL GRADES SHOULD BE RESTORED AND POSITIVE ERQOSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR C.£0 1
EC—1 STONE OVER A ‘ DRAINAGE SHALL BE PROVIDED TO OUTFALL ORIFICE AS NECESSARY. RESEEDING AS APPROPRIATE. o 999
FILTER CLOTH WALL. COVER CLOTH TOP ELEV (BMP 7.3)= ~ie5 45.45 ANY EXCESS EARTH OR SEDIMENT SHALL BE REMOVED AND DISPOSED gsad
WITH EC—1 STONE. ' ' ) OF BY CONTRACTOR. ALL DISTURBED AREA SHALL BE SEEDED AND , 3 - & =
‘ : . STABILIZED. 5. RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL 0 9 [
KEEP REASONABLE, ACCURATE WRITTEN RECORDS OR INSPECTIONS PERFORMED | g’RR
FOR THE STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. 0 -9) 10 ~
z COPIES SHALL BE PROVIDED TO THE COUNTY UPON REQUEST. O Eb g
= 6 o L
L9:_ 2 6. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR g §
CONSENT/ APPROVAL OF THE COUNTY. ’ AY
W W~ |4 O.C. / N
E A STER OGS
o X g 49 w
— a [®) > 5 \_ " o
v S| K L3 SO PyC, a BMP 7.3: &
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STORMWATER MANAGEMENT/ BMP_FACILITY
MAINTENANCE PLAN FOR BMP 7.3 AND 74

GENERAL NOTES FOR CONSTRUCTION
OF STORMWATER BASINS

R”D“RA,P APRON 1. THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE . g
10" MIN. TO CONSTRUCT THE STORMWATER BASIN, STORMWATER INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE FACILITY, SPILLWAY(S) AND zlbl |8
SEDIMENT TOP BOTTOM | CLEAN OUT WET DRAINAGE 5 MIN MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT DOWNSTREAM WATERWAYS. FOLLOWING INSTALLATION OF THE FACILITY AND =S = "
BASIN WALL (1) | ELEV. (2) | ELEV. (3) | POOL (4)|AREA (AC.) SECURE RISER PIPE TO TIMBER : ; BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, INSPECTIONS FOR Z_(> " Cla 5
,] 55 00 36.00 38.50 340 WALL W/STAINLESS STEEL BANDS MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. T IS = = é E =z
”Iﬁ’ 559 : » TOP WALL (1) wnﬂj«m COMPLETION OF GRADING AND EARTHWORK ASSOCIATED WITH THE ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE SEIMEE R
TO BE BUILT TO BMP STANDARDS [ 1] WW_ CONSTRUCTION. FACILITY WILL BE REQUIRED ONCE EVERY 10 YEARS. [IF OTHER CONSTRUCTION <§( -l 2 8 »n L%
(SEE BMP SECTION A—A) A AA%?M ' OR RELATED ACTIVITIES ARE PERFORMED ON UPSLOPE PARCELS, ADEQUATE I~ Tglal =
o - 2. THE OWNER SHALL CONSULT AND PROVIDE FOR THE SERVICES PROTECTION SHOULD BE PROVIDED AND INSPECTIONS PERFORMED AT LEAST ol M E §
8" PERFORATED (1/2"3 HOLES) @ OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL ONCE WEEKLY. 122|513 <
UPON CONVERSION TO BMP GRADE TO PVC RISER STANDPIPE PIPE PROVIDE TEST RESULTS ON PLACED FILL MATERIALS, IDENTIFYING o Blwlal8] =z
PROVIDE POSITIVE DRAINAGE TO WITH 8”2 END CAP 5 @ PROVIDE \WATERSTOP AROUND CIRCUMFERENCE OF QUTLET PIPE SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM “1zI12|4]|>] 8
OUTFALL ORIFICE. CLASS 1 RIP—RAP —|1 / COMPACTION. ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM STRUCTURE AFTER EACH SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING 5 S o1&l >
SURROUNDING PIPE b STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. A SIGNIFICANT RAINFALL N LERE:
r3” PVC|PIPE ENGINEER SHALL BE THE RESPONSIBILITY OF THE OWNER. SATISFACTORY FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED m; Q @
EXISTING 8" PVC| TEE PROVIDE CLASS 1 RIP—RAP MIN. OF 18" DEEP, GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. RAINFALL  WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE i =
T ‘ GROUND GROUTED IN PLACE (RE—USE TEMPORARY OF THE COUNTY MAY JOINTLY INSPECT THE STRUCTURE. APPROPRIATE i
L WET POOL ELEV H\)\ v Ve ) CHECK DAM MATERIAL IF FEASIBLE) 3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY - ACTION, PERFORMED AT THE COST OF THE OWNER, WILL BE TAKEN TO
/ ) : / _ —= A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE OWNER. ENSURE APPROPRIATE MAINTENANCE. WHERE STRUCTURES ARE TO BE
‘ ‘ o PROVIDE GROUTED RIP—RAP AT CENTER ' MAINTAINED JOINTLY, ALLOCATION OF MAINTENANCE COSTS WILL BE IN
AN OUT ELEV. (3) OF FILL (SEE BMP PLAN VIEW BELOW) 4. ON=SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE AS ACCORDANCE WITH THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS
2 FILL MATERIAL BY A GEOTECHNICAL ENGINEER, MAY BE USED KEYS TO LOCKED ACCESS POINTS SHALL BE MADE AVAILABLE TO COUNTY
“1 FOR CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE INSPECTION PERSONNEL UPON REQUEST.
— REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR
‘ J— EC—3 MATTING

MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE

— | [ =5 AVAILABLE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED FOLLOWING ADDITIONAL MEASURES:
— == MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE
= [ UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE , - - ) o
, . — 1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL
NONWOVEN GEOMEMBRANE UNDERRUNNER FABRIC TO BE | T CONTRACTOR’S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED A - 5TH WITHIN T
PLACED ON COMPACTED NATIVE SOIL PRIOR TO FILL INSPECTION AND A PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE
PLACEMENT FABRIC.TO BE FULL LENGTH OF TIMBER COMPACTED LOCAL EXCESS EARTH FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD STORAGE AREA. IF THE DEPTH OF SEDIMENT REACHES THE DEPTH OF 1.0 ft.
STRUCTURE. FABRIC TO BE FASTENED TO WALL TO HEIGHT OF SUBGRADE w MATERIAL COMPACTED ‘TO BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE ABOVE THE BOTTOM OF THE LOW FLOW ORIFICE IN THE TIMBER WALL, REMOVAL
COMPACTED FILL. FABRIC SHALL BE AMOCO 4516 OR FQUAL. 95% DENSITY @ OPTIMUM STONEHOUSE PROPERTY AS DIRECTED BY THE OWNER. THE CONTRACTOR IS REQUIRED USING A RUBBER—WHEELED BACKHOE. AT THIS TIME, THE
' MOISTURE CONTENT SHALL PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT - STILLING BASINS LOCATED AT THE OUTFALLS OF THE STORM SEWER PIPE

PROVIDE WELL COMPACTED CONTROL MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD SYSTEMS SHALL ALSO BE INSPECTED. IF THE DEPTH OF SEDIMENT WITHIN THE
NATIVE SOIL, SAND OR GRAVEL EDITION. STILLING BASINS REACHES A DEPTH OF 18" ABOVE THE BOTTOM OF THE BASIN
FOR FULL DEPTH ARQUND POST OR 6" ABOVE THE INVERT OF THE OUTFALL PIPE, REMOVAL OF THE MATERIAL

~ 5. RECORD DRAWINGS (AS—BUILTS) OF THE STORMWATER MANAGEMENT S REQUIRED. AT THE SAME TIME, OR AT LEAST ONCE PER YEAR, CLEAN THE

FACILITY PROPOSED ON THESE DRAWINGS MUST BE SUPPLIED TO THE

SEDIMENT BASIN DETAIL

PERMANENT BMP FACILITY

THIS FILL AREA TO REMAIN. AFTER
CONVERSION OF FACILITY FROM
TEMPORARY SEDIMENT BASIN TO

JAMES CITY COUNTY ENVIRONMENTAL DIVISION WITHIN 30 DAYS OF
COMPLETION OF THE SWM/BMP FACILITY. A CONSTRUCTION
CERTIFICATE OF THE SWM/BMP SHALL BE SUPPLIED WITH THE RECORD. .
DRAWINGS. RECORD DRAWINGS AND SWM/BMP CERTIFICATION SHALL BE
SUBMITTED, REVIEWED AND APPROVED BY THE STAFF OF THE JAMES
CITY COUNTY ENVIRONMENTAL DIVISION PRIOR TO THE RELEASE OF
POSTED BONDS AND/OR SURETIES.

OUTLET PIPES WITHIN THE TIMBER WALL DETENTION BASINS OF ACCUMULATED
SEDIMENTS.  DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN

ACCEPTABLE DISPOSAI_ AREA\

2. PERFORM QUARTERLY INSPECTIONS OF THE TIMBER STRUCTURE AND

SPILLWAY DEVICES FOR “THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY
REMOVE ANY DEBRIS TO: MAINTAINTHE INTEGRITY OF THE STRUCTURE AND

PROVIDE AN, ATTRACTIVE APPEARANCE.

3. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE.
STRUCTURAL INSPECTION SHALL BE PERFORMED ON THE TIMBER WALL,

—
CONVERSION OF SEDIMENT BASINS INTO BMP FACILITIES ORIFICE,/ WEIR(S), OUTLET DEVICE AND STONE APRONS. IF DAMAGE IS 0
2°x8” OR 2"x6” TONGUE AND GROOVE EVIDENT, FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE '%'
LUMBER (ATTACH W/100 NAILS, : FLTER CLOTH TO BE : BMP FACILITIES WILL INITIALLY BE CONSTRUCTED AS SEDIMENT BASINS REQUIRED TO ASSESS THE INTEGRITY OF THE STRUCTURE. h Y
2 PER BOARD) UPSTREAM BLACED A MIN. OF REQUIRING EXCAVATION TO PROVIDE ADEQUATE STORAGE. ONCE J.C.C. o , 4 -5 <
2"48” NAILER STRIP (ATTAFHED 5 FEET UPSTREAM AND . ENVIRONMENTAL DIVISION GIVES CONCURRENCE TO REMOVE THE 4. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE -g N 8;
TOXWAI_L W/20D NAILS) ) DOWNSTREAM, AND , SEDIMENT BASIN FACILITIES, EXCAVATED MATERIAL SHOULD BE DETENTION FACILITY FOR SIGNS OF ANIMAL/ RODENT BORROWS OR SLOPE 0 .® g Q
50 1 RS BE REPLACED. ORIGINAL GRADES SHOULD BE RESTORED AND POSITIVE EROSION. - IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR CEO .
eeo1 S TONE OVER FILTER CLOTH TO DRAINAGE SHALL BE PROVIDED TO OUTFALL ORIFICE AS NECESSARY. RESEEDING AS APPROPRIATE. o 298
FILTER CLOTH WALL. COVER CLOTH TOP ELEV (BMP 7.3)= <4-545.45 ANY EXCESS EARTH OR SEDIMENT SHALL BE REMOVED AND DISPOSED cSad
WITH EC—1 STONE. ' " ) OF BY CONTRACTOR. ALL DISTURBED AREA SHALL BE SEEDED AND : } =
: ; STABILIZED 5. RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL % DN
[ ‘ . KEEP REASONABLE, ACCURATE WRITTEN RECORDS OR INSPECTIONS PERFORMED - :Jr\‘ll‘\)
‘ §iﬁ{ 50’ \ : y g .= ‘ FOR THE STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. i) -8 RV
S FE———— 0= =z _ COPIES SHALL BE PROVIDED TO THE COUNTY UPON REQUEST. T £~ §
| :‘ — w@ . . —1 = “ ‘ "'O- o L
' . o = 6. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR 0 §
1 e L : . e CONSENT/ APPROVAL OF THE COUNTY. §
4z —n E 4 0.C. : 0
Qlo Se) (TYP.) o
7 1 5 5080 %) o 3026 ia
o ’ ' R EC—1, TYPE A STONE 1 YEAR STORM ELEVATION 39.88
307 MINIMUM WIDTH OVER FILTER CLOTH 2 YEAR STORM ELEVATION  40.50 H
10 YEAR, STORM ELEVATION  41.25 >
100 YEAR STORM ELEVATION 43.98 pd
EXTEND GROUTED RIP—RAP 10.0° ; z
DOWNSTREAM OF WEIR (NOTE: =
OUTFALL APPROX. 3 FT. ALL LUMBER TO BE
BEYOND TOE OF SLOPE : : PRESSURE TREATED. ALL o L
NOTE: PLAN VIEW ,. FASTENERS TO BE GALV- 27x8" CAP ) o)
CONSTRUCT TIMBER STRUCTURE TO SCALE: NONE ‘ o \ANIZED. - 8" « 3" REDUCER | /7~ 20d NALS STAGGER @ 12 c/cC >
BE CONVEX UPSTREAM (AS SHOWN) S SECURE RISER TO TIMBER WALL W/STAINLESS 3/4" GAL. BOLT w/1 1/2"® WASHERS EACH END —
STEEL BANDS AND SUPPORT RODS / =
TOP _OF WALL (BMP 7.3) = 445 45.45 5
: TOP OF 8” PERFORATED PIPE = I e 2]
, . A IAALW] - GALVANIZED 20d NAILS P
"osgo » » O
8" PERFORATED (1/2"¢ HOLES) 7o) j} / 2—2"x8" STRINGERS
PVC RISER STANDPIPE PIPE o @} & MIN. |
WITH 8”0 END CAP i 5@/’% (b EIGHT UARIES AN O %
EV%RHROFILJL'\%ERS;Q%CP'%N 1B PROVIDE WATERSTOP FOR ROUND o i 2
CLASS 1 RIP--RAP VAl CIRCUMFORENCE OF 4” PVC PIPE O =5 =
. 8" PERFORATED (1/2"¢ HOLES) fELiE @ 3" SOLID PVC PIPE ~ 1 .
T SIDES INTO BANKS A MINIMUM PVe PIPE SIS o pdl il GROUTED RIP—RAP Qw E
OF 2 HORIZOMTALLY AND 1’ VERTICALLY NP SO B FC—3 MATTING w . <
24" MIN. EMBEDDED i % N LRLLS E _I o
; TOP ELEV (BMP 7.3)= 44.5 L -
N / ENTIRE WIDTH s%RVts AS) EMERGENCY INTO SIDE SLOPES (TYP.) INV.(BMP 75):38.22 8” PVC TEE 7 ’ | EXIST. GROUND LINE N Q % g £
Sk . . =
\\ PRIMARY WEIR — N ILLWAY/WEIR INV.(BMP 7.3)=-§grgs O 2 I O 8
N INV. (BMP 7.3)=43-6- : . . . =
L / < )= 43.71 ”‘ ‘ 2'x8 8” PERFORATED PVC 12" PRESSURE TREATED g (0] LLI -
J) S 7 STRINGER PIPE (3'—0" LONGF)) - POST ON 4 C—C ] 'z 7)) E 8
—— WITH 8"¢ END CA
S - ] — Ll
L] N | LT N ~ MINIMUM BELOW GROUND DEPTH = 12 =2 LU =
e et e %2 BOTTOM BOARD DRIVEN A MINIMUM 2 DEPTH ALWAYS TO EQUAL OR BE |,<_£ 8 @) = =
| TR T in o1 3 OF 367 INTO EXIST. GROUND @ GREATER THAN THE ABOVE GROUND Mha! T O
"—_47_/ | H ZE% /» HEICHT a T i 8
L ISl =5e PROVIDE WELL COMPACTED NATIVE & < Z
2"x8” OR 2”x6” TONGUE AND — =L LR 00 SOIL, SAND OR GRAVEL FOR FULL 5 ™ O
GROOVE LUMBER (MAIN WALL) - - EXISTING Vo DEPTH AROUND POST NI =
: : (DRIVEN INTO EXISTING GRADE : GROUND = : o 0 p) sl
: - A MINIMUM OF 367) ’ _ %; NOTE: SECTION A-A E E |_
-4 0.C | : i : \\ — ALL PVC PIPING USED SHOULD BE SCH. 40. NOT TO SCALE m - < LLi —
| 1 | | \ | = @ 9
= — — — — — — < =S5 £
S OPENING FOR 3" PVC OUTLET 12" TREATED POST = 5
< (DOUBLE STRINGERS AROUND UPSTREEAM ELEVATION < é :IO: a)
b PIPE OUTLET) (ONE ABOVE ''SCALE: NONE 7p) > il w
ael PIPE, ONE BELOW PIPE) ‘ |_' = %
= | O O §
[ :
&) : L
| ) s
il PRESSURE TREATED WOOD DRY DETENTION STRUCTURE % ty ©
Of o f o
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Ry
<l VMB /RDS AWT
; Scale Date
=1 NONE 6/26/02
v ‘ Project No.
9028-13
Drawing No.
= 14A
=
< =

'DRAWING—8,/16,/04

e

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 021



, SYIANIONT ONLLINSNOD ; 8
 aBi-022 WSL) Xed 7 , SVIUV 39YNIVHQ .NEFONOD 0 SVIHY. s, 3 ols
0200-CSZ 1/62) / S 170 dle o
881EZ BUIBJA ‘Bingsweniim ‘ : sl: 88
I oUnS ‘peoy ouMOL 9PIO BYZS , | TNOILJ3S ONO TTM. ¥-IIA NOILOZS  ([xgl & °F
. k] G
; . S |3

..
NN
? vf/ﬂﬂw,/ﬂ%
TR

|

Q
pd
clc cle =4 O
LEE [elEE |§E 0-
Rl b ) = —
= 0
= Z
Z © Z 10 MO
Ca_mﬁ7 GIN®] |No N DOI
. - 0
umm <|<l<} |<]€ 0 IL.._
& [E]5e AN R Q -
oo P I I 11 m /M
m e % \(%/z//
ol [l = @) (
1R m m 4
sE wl BE R = \m LN
Bl m SN -
g5l 91 Bl BlE % PRGN
mfp\;/\c
; /L
\ N
AN \
o\, > )
N P N

A N
Y 1 s 3,%//,/»///

NN

-‘z;wﬂ

5

B Sy
G
i s
o

b TN
G i

P

#

;
f(f(

&

7

©
o
/ wl &
£ SR ..A.. © H
: 2
aeas e vmv\»....\\wﬁw/”xw/vx Q 2
ST AN m\nwﬁ//uﬂ v -
SEIC gt o SN O G
S I -
o <
<1 O
x| 3 7
3 7 ©'
\,\\\\\wi FIEN
it
A:.mm 3 T ——— —

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 022



\\\\\\\ -
RSN

N
\":"QM\\;.

Williamsburg, - Virginia 23188

5248 Olde Towne Road, Suite 1

R IR g Ly
NS L K UL AT NN
%@ﬁ@: b Gl f;’; 5] STORM_SYSTEM 1| AREA c T
SRR % ’f,;;.///y [H30\= « SSHI—1
'/j,- flif'/f STAN SSf—2
Uin 50\ 8 SS$i=3 0.2%4 Ac.| 08 | 5min
SS#i—4 032 Ac.! 0.8 S _min
SS§i=5 024 Ac} 0.8 5 min
S | STORM_SYSIEM 2| AREA T Te
NS e M SS#2—1
AL o SS#2-2 1.58 Ac. 0.6 5 min_]

/,
L

i3 I LR
S IE AR

§ X
;?/f‘f I N
L &'y\fx\i?{‘w‘.:"’?&:“{}‘;

A
PR
"

§
P
%,

7]

P
74
//‘/

y / 3 R
"' ! i \\\\\Q\\\}

l‘

B

- - y;‘/
Sy ot
W, AN N 4
\ \“\\\“\5\\&‘
) N 2
R R,

’*_ t

\ AR

5, H .
N AN (’ TR
N A RSN SRR
L | \ Y o o 100 T S ATV RN \\‘”i ‘i{ 2
SN 1Y . \_\"3\‘\5} Ny

A
SR
NN

DR

N \\\1 SRS

el <
ol H >Y . e
e i RN
* GOLDE AL
AN AT NN
/ NIRRT
1ot

W

GRAPHIC SCALE
200’ 0’ 200’ 400’

™ ™ ™ ™

SCALE: 1" = 200

/,,,

/7)) RICHARDSON MILL POND

(757) 253-0040
Fax (757) 220-8994

CONSULTING ENGINEERS

4

L]
-_—
(=3
—
s 2
R}
<D &'
2 «
o
Q. w
2 9
= Z
< <
= 5
-_—
=
—
[ 3
(X%
(73
Drawn
AES
Dote:
12/4/01
t No.
9028-13
Drawing Na.

1

WC075_STONEHOUSE_SEC_7A_RICHARDSON. MILL - 023




for

VIRGINTIA
Live where the future is wide open.

James City County, Virginia

Calculations
For
James City County Environmental Division

Prepared for

Stonehouse Development Company, L.L.C.
S-64-02.

wCols5
Prepared by w c 0"[ b

AES Consulting Engineers
5248 Olde Towne Road. Suite 1
Williamsburg, VA 23188

(757) 2530040 Fax: (757) 220-8994
http://www.aesva.com

CONSULTING ENGINEERS

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 024



STORMWATER MANAGEMENT NARRATIVE
RICHARDSON’S MILL SUBDIVISION, SECTION 2
June 19, 2002 (Revised September 4, 2002)
AES Project Number 9028-13 '

Project Description

This narrative is provided to augment the stormwater management design for the
Richardson’s Mill, Section 2 Subdivision of the Stonehouse Project. This project site is
zoned PUD-R, and is part of parcel (6-4) (1-1) on James City County Tax Maps. The
total project area is 52.3 acres.

The Best Management Practices (BMPs) scheduled for this site provide runoff
quantity and stream channel protection only. Through a combination of natural open
space, constructed BMPs and the existing Richardson’s Millpond lake (WC 059), the
Stonehouse project is able to meet the performance standards outlined for the protection
of the Chesapeake Bay.

Site work for this project is to consist of construction of secondary roadways
(with roadside ditches), storm sewers, water system, sanitary sewer systems, and drainage
improvements to support a single-family residential development. Runoff from the
proposed development is discharged two primary ways: Accumulated with storm sewers
to adequate channels; and un-concentrated overland runoff. All runoff from this site
subsequently discharges to Richardson’s Mill Pond, an existing multi-acre lake.

Project Location

The Mill Pond Subdivision is located in the northern parts of James City
County, in the Stonehouse District. Section 2 of Mill Pond is located on the northern side
of an existing gravel wood road running from the current terminus of Mill Pond Run to
Mill Pond Park, a small recreation area on a peninsula of land formed by Richardson’s

Millpond.

Environmentally Sensitive Areas

Environmentally sensitive areas are designated on the Environmental Inventory
Plan of the plan set. Hydric soils, approximate wetland areas, RPA areas, RPA Buffer
areas, steep slopes, and Special Flood Hazard areas are shown on this plan.

Soils

Soils are mapped with reference to the Soil Survey of James City and York
Counties and the City of Williamsburg, as issued by the Soil Conservation Service. Soils
in the area of the project consist of:

11C — Craven — Uchee Complex, 6 to 10% slopes, Hydrologic Group — C
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These soils are moderately well drained or well drained soils, generally located on
side slopes of narrow ridge tops. The surface layer is typically a dark grayish brown, fine
sandy loam about 4 inches thick. The subsurface is pale olive fine sandy loam 5 inches
thick. - The subsoil, extending to a depth of 42 inches, is yellowish brown clay or
yellowish brown sandy clay mottled with gray clay. Generally below 42 inches, the
substratum consists of a brownish yellow fine sandy loam. Permeability for this soil is
low to moderate; shrink-swell potential is moderate; and erosion hazard is severe.

14B — Emporia, 2 to 6% slopes, Hydrologic Group — C
 These soils are well drained, generally gently sloping. The surface layer is
typically a dark grayish brown, fine sandy loam about 4 inches thick. The subsurface is
pale brown loam 9 inches thick. The subsoil, extending to a depth of 58 inches, is
yellowish loam. Generally below 58 inches, the substratum varies between gray, brown
and red firm sandy clay loam. Permeability for this soil is moderate; shrink-swell
potential is moderate; and erosion hazard is moderate.

15F — Emporia Complex, 25 to 50% slopes, Hydrologic Group — C :

These soils are well drained, and steeply sloped. The surface layer is typically a
dark grayish brown, fine sandy loam about 3 inches thick. The subsurface is pale brown
loam 3 inches thick. The subsoil, extending to a depth of 45 inches, is yellowish brown
loam. Generally below 45 inches, the substratum varies between gray, brown and red
firm sandy clay loam. Permeability for this soil is moderate; shrink-swell potential is
moderate; and erosion hazard is severe.

17 — Johnson complex, 0 to 2% slopes, Hydrologic Group — D

These soils are very poorly drained soils, and flatly sloped. The surface layer is
typically a black silt loam about 8 inches thick. The subsoil is black silty clay loam 26
inches thick. The substratum is a black sandy clay loam and gray fine sandy loam to a
depth of about 60 inches. Permeability for this soil is moderate; shrink-swell potential is
low; and erosion hazard is low.

25B — Norfolk, 2 to 6% slopes, Hydrologic Group — B

These soils are well drained, and nearly level. The surface layer is typically a
grayish brown, fine sandy loam about 10 inches thick. The subsurface is yellowish
brown fine sandy loam 7 inches thick. The subsoil, extending to a depth of 72 inches, is
yellowish brown fine sandy clay loam. Permeability for this soil is moderate; shrink-
swell potential is low; and erosion hazard is moderate.

34B — Uchee, 2 to 6% slopes, Hydrologic Group — A
~ These soils are well drained, and gently sloped. The surface layer is typically a
dark grayish brown, loamy fine sand about 5 inches thick. The subsurface is dark grayish
brown loamy fine sand about 5 inches thick. A subsurface, extending to a depth of 19
inches, is yellowish brown fine sand. Generally below 19 inches, the substratum varies
between gray, brown and red stratified sandy clay loam. Permeability for this soil is
moderate; shrink-swell potential is moderate; and erosion hazard is slight.
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Description of Site Drainage (Existing and Post-Development)

Current land use in the proposed project area is a natural forest, with very little
impervious cover. With a rolling topography and some steeply sloped areas, the existing
site conditions promote stormwater runoff to four primary existing natural channels :
Ultimately, runoff from the site collects at Richardson’s Millpond.

With proposed residential deveopment planned for the project areas, impervious
cover will increase up to 10%. Roadway runoff is collected by roadside ditches, and is
directed to adequate channels through the use of storm sewers. Runoff from remaining
project areas of Mill Pond, Section 2, flow in un-concentrated form overland, ultimately
collecting at Richardson’s Mill Pond.

Hydrology and Hydraulics

Topographic information used in the engineering calculations was recently
generated by the landowner through an aerial topographic consultant. This topographic
information was generated in early 2001. Due to dense vegetation, AES staff was
required to field verify some areas of the project topography for design purposes.

Hydrology and hydraulic modeling was performed using computer spreadsheets
generated in-house, and compute modeling for hydrology by Hydraflow. SCS
methodology was used in all runoff calculations.

Storm sewer modeling was performed by another module of the Hydraflow
software. 10-year storm events were evaluated in storm sewer calculations.

Precipitation data for James City County was obtained from Technical Paper No.
40 of the U.S. Department of Commerce. The values of SCS Type II rainfall
distributions used are as follows:»

Design Storm Frequency (in years)‘ Rainfall, in inches (for 24-hr. period)
1 2.8
2 3.5
5 4.7
10 g 5.8
100 ' 8.0

Hydrologic Modeling Results

Evaluating predevelopment conditions provided information on allowable release
rates of the 2-year storm. Results of the modeling are provided in the table below of each
BMP facility (point of concern). Calculations are also provided.
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BMP/SWM #7.3 (pre-development drainage area of 2.25 acres)

Pre-dev. Pre-dev.

Storm Freq. Curve Number Tc¢ (min.) Peak Runoff (in cfs)
1 73 21 1.6
2 73 21 2.7
10 73 21 4.0
100 73 21 11.5

BMP/SWM #7.4 (pre-development drainage area of 3.21 acres)

. Pre-dev. Pre-dev.
; Storm Freq.. Curve Number Tc¢ (min.) Peak Runoff (in cfs)
1 73 12 3.0
2 73 12 5.0
10 73 12 7.3
100 73 12 20.5
weo7 < BMP/SWM #7.3 (post-development, drainagé area of 3.72 acres)
Post-dev. Post-dev.

Storm Freq. Curve Number Tc (min.) Peak Runoff (in cfs)
1 80 17 4.6
2 80 17 7.0
10 80 17 9.7
100 80 17 23.8

W o7 b BMP/SWM #7.4 (post-development, drainage area of 3.41 acres)
“Post-dev. B Post-dev.

Storm Freq. Curve Number Tc (min.) Peak Runoff (in cfs)
1 80 10 54
2 80 10 8.0
10 80 10 11.1
100 80 10 26.9
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Modeling of Proposed Detention

To meet design constraints of providing stream channel protection, a timber wall
BMP facility was proposed for both BMP 7.3 and BMP 7.4. The required outflow
orifices used to provide channel protection for both structures were upsized to 3 inches in-
diameter due to clogging concerns. The timber structures routed the 2 year storm to levels
below those that occurred during pre-development.

BMP/SWM #7.3 (Routed, drainage area of 3.72 acres)

Post-dev. Post-dev.
Storm Freq. Curve Number Tc (min.) Peak Runoff (in cfs)
1 . 80 17 0.5
2 80 17 1.1
10 80 17 4.9
100 80 17 23.7
BMP/SWM #7.4 (Routed, drainage area of 3.41 acres)
Post-dev. Post-dev.
Storm Freq.  Curve Number T¢ (min.) Peak Runoff (in cfs)
1 - 80 10 0.2
2 80 10 0.4
10 80 10 2.0
~ 100 80 10 26.3

Additional Drainage

Due to the sloping terrain, the roadways of Richardson’s Mill Section 2 were
‘placed along ridges. Because of the placement of the roads, most of the lots drain off into.
natural open space rather than into the storm sewer system. To insure the downstream
channels capabilities to handle the additional runoff, we analyzed the increased flow and

potential erosion risks. According to our calculations, the channels appear adequate to
handle the additional flows.
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CALCULATION FOR SCS HYDROGRAPH GENERATION

AND CHANNEL ADEQUACY
Area of Concern # 2

STONEHOUSE, MILL POND RUN, PHASE 2

AES Project No.: 9028-13
November 27, 2001

I. POST DEVELOPMENT CONDITIONS FOR CHANNEL ADEQUACY CALCULATIONS

A.  Post-Development Drainage Area to Point of Concern =

B. Post-development Land Use, Soil Ciassification and Calculation of Composite Curve Number

Soil Hydrologic
Soil Type : Group

1)  Impervious N/A
2) 11-C Craven-Uchee o]
3) 11-C Craven-Uchee [o3
4) 14-B Emporia Fine Sandy Loam [o4
§). = 15-F Emporia Complex C
6) 15-F Emporia Complex C
7). 25-B Norfolk Fine Sandy Loam" B

Totals =

Composite CN.=

C. Post-Development Time of Concentration Calculations
1) Overland Flow (maximum 300 feet)
Surface description (table 5-7)
Manning's roughness coefficient., n (table 5-7)
Length of overiand flow, L
2-year 24-hour rainfall, P2
Average slope of overiand flow , s
Travel time, Tt = (0.007*(n*L)*0.8)/(P2*0.5*s"0.4)

2)  Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s
Average velocity, v '
Travel time, Tt = L/(3600"v)

3) Channel or Pipe Flow
Length of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/(3600*v)

Total Time of Concentration =
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9.66 Acres
Curve
. Area of - Number for
Land Use Land Use  Adjusted
Pre-Development Land Use - (in Acres) {CN) {CN)
Road 0.25 98 25
Wooded 0.29 73 21
Residential - 1/2 acre lots 2,27 80 182
Residential - 1/2 acre lots 1.12 80 90
Wooded 3.80 73 277
Residential - 1/2 acre lots 0.62 80 50
Residential - 1/2 acre lots 1.31 70 92
_——————— T T—
9.66 736
76
Grass /
0.24° :
190 Feet
3.5 inches
0.16 feet per foot
0.17 -hours
. Wooded
200 Feet
0.29 feet per foot
0.5 feet per second
0.11 hours
290 Feet
3.5 feet per second
0.02 hours
0.30 hours
or 18 minutes
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Adequate Channel Analysis for Outfali of Point of Concern # 2
) Stonehouse Mill Pond Phase Ii
11/28/01
Project No. 9028-13

CHANNEL GEOMETRY

| TOP WIDTH |

HE,:;* ‘J1

z
l-—- BOTTOM WIDTH —-I

TOP WIDTH = : 45 FT

" BOTTOMWIDTH = 25 FT
HEIGHT = 5FT
Z= 20 FT

SLOPE (S) 0.02 FTIFT

CALCULATION OF CHANNEL CAPACITY AND VELOCITY

MANNING'S EQUATION
V=149/N*R?>g"?
WHERE:
V = AVERAGE VELOCITY
N = MANNING'S ROUGHNESS COEF.
R = HYDRAULIC RADIUS = A/ WP
S = SLOPE OF CHANNEL
A = AREA OF CROSS SECTION
WP = WETTED PERIMETER

MANNING'S ROUGHNESS COEF. /
N.= (N1 + N2 + N3 + N4 + N5) * N6 + (N1 + N2 + N3 + N4 + N5)

WHERE:
N1 = CHANNEL IN EARTH 0.02 (earthen channel) .
N2 =EROSION - 0.005 (irregular, eroded channel)
N3 = SIZE/SHAPE OF CHANNEL 0.005 (channel shape irregular)
N4 = OBSTRUCTIONS 0.04 (large amounts of obstructions to flow)
N5 = VEGETATION 0.04 (large trees and underbrush obstruct flow)
N6 = MEANDER 0.15 (noticable meander)
N=0.13
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SOIL TYPE
Fine Sand

MAX. PERMISSIBLE VELOCITY =

" 2-YEAR STORM EVENT

TIME OF CONCENTRATION = 23 MIN.
RAINFALL INTENSITY = 35
Curve Number
DRAINAGE AREA =
PEAK FLOWRATE = (SEE HYDROGRAPH)
PEAK VELOCITY =

10-YEAR STORM EVENT

PEAK FLOW RATE =

(SEE HYDROGRAPH)

(FTISEC)

(CFS)
-335544.32

0.00 25.00 0.00 0.00 0.00

0.05 25.45 0.00 0.03 0.00

0.40 2589 0.02 0.10 0.04

1.35 26.34 0.05 0.23 0.31

3.20 26.79 0.12 0.40 1.29

6.25 3.90

10.80 9.61
1379

17.15 1.20 20.54.

- e 147 = 3458
0.80 25.60 1.55 39.63
0.90 36.45 1.94 70.67
1.00 50.00 29.47 1.70 237 118.47
110 66.55 29.92 222 2.84 188.90
1.20 86.40 30.37 2.85 334 288.98
1.30 109.85 30.81 3.56 3.89 427.02
1.40 137.20 31.26 439 4.47 612.63
1.50 168.75 31.71 5.32 5.08 856.85
1.60 204.80 32.16 6.37 572 117217
1.70 24565 32.60 7.53 6.40 1572.67
1.80 291.60 33.05 8.82 7.1 2074.01
1.90 342.95 33.50 10.24 7.85 2693.55

2.00 ) 400.00 33.94 11.78 8.63 3450.38
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Hydrograph Plot

Hyd. No. 2

Area of Concern 2

Hydrograph type = SCS Runoff
Storm frequency = 2 yrs
Drainage area = 0.66 ac
Basin Slope = 13.9%

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

Hydraftow Hydrographs by Intelisolve

Peak discharge = 14.35 cfs
Time interval = 1 min
Curve number = 76 «
Hydraulic length = 680 ft
Time of conc. (Tc) = 21 min
Distribution = Typelll
Shape factor = 484

Hydrograph Volume = 48,071 cuft

156

2 - SCS Runoff -2 Yr - Qp = 14.35 cfs

A4

10

Q cfs

o

0 . ‘
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)

/ Hyd. 2
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Area of Concern 2

Hydrograph type = SCS Runoff ~ Peak discharge = 34.58cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 9.66 ac ~ Curve number = 76

Basin Slope = 13.9% , ; Hydraulic length = 680 ft

Tc method = USER Time of conc. (Tc) = 21 min
Total precip. = 5.80in Distribution = Type ll
Storm duration =24 hrs * Shape factor = 484

Hydrograph Volume = 113,061 cuft

2 - SCS Runoff - 10 Yr - Qp = 34.58 cfs
40

0
00 24 48 72 9.6 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 2

WC075. STONEHOUSE_SEC_7A_RICHARDSON_MILL - 034



CALCULATION FOR SCS HYDROGRAPH GENERATION

AND CHANNEL ADEQUACY

Area of Concern # 1

STONEHOUSE, MILL. POND RUN, PHASE 2

AES Project No.: 9028-13
November 27, 2001

I. ~ POST DEVELOPMENT CONDITIONS FOR CHANNEL ADEQUACY CALCULATIONS

A.  Post-Development Drainage Area to Point of Concern =

B. = Post-development Land Use, Soil Classification and Calcutation of Composite Curve Number

Soil Hydrologic
Soit Type Group

1) Impervious N/A
2) 11-C Craven-Uchee Cc
3) 11-C Craven-Uchee [
4) 14-B Emporia Fine Sandy Loam [}
5)  15-F Emporia Complex [od
6)  15-F Emporia Complex C

Totals =

Composite CN =

C. Post-Development Time of Concentration Calculations
1) - Overland Flow (maximum 300 feet)
Surface description (table 5-7)
Manning's roughness coefficient.; n (table 5-7)
Length of overland flow, L
2-year 24-hour rainfall, P2
Average slope of overland flow , s
Travel time, Tt = (0.007*(n*L)*0.8)/(P2*0.5*s%0.4)

2) Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s
Average velocity, v
Travel time, Tt = L/(3600*v)

3) Channel or Pipe Flow
Length of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/(3600*v)

Total Time of Concentration =
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Pre-Development Land Use

Road
Wooded -
Residential - 1/2 acre lots
Residential - 1/2 acre lots
Wooded
Residential - 1/2 acre lots

Page 1

6.17 Acres

Curve
Areaof  Number for

Land Use  Land Use  Adjusted
{in Acres) {CN) {CNy

0.34 98 33
1.02 73 74
1.94 80 155
0.42 80 34
1.71 73 125
0.74 80 59
3 o ———
6.17 481.
78
Grass \/
0.24 .
190 Feet
3.5 inches
0.04 feet per foot
0.29 hours
Wooded
240 Feet

0.18 feet per foot
0.5 feet per second
0.13 hours

360 Feet
3.5 feet per second
0.03 hours

- 0.45 hours
or 27 minutes



Adequate Channel Analysis for Qutfall of Point of Concern 1

Stonehouse Mill Pond Phase Il
11/28/01
Project No. 9028-13

CHANNEL GEOMETRY
i TOP WIDTH }
. 1
HEIGTH _J
zZ
I— BOTTOM WIDTH —l

TOP WIDTH = 27 FT
BOTTOM WIDTH = 11 FT
HEIGHT = 4FT
Z= 20FT

SLOPE (S) 0.1 FT/FT

CALCULATION OF CHANNEL CAPACITY AND VELOCITY

MANNING'S EQUATION
V=149/N*R2/3*8 1/2

WHERE:

V = AVERAGE VELOCITY

N = MANNING'S ROUGHNESS COEF.
R =HYDRAULIC RADIUS = A/ WP

S = SLOPE OF CHANNEL

A = AREA OF CROSS SECTION

WP = WETTED PERIMETER

MANNING'S ROUGHNESS COEF,

N = (N1 + N2+ N3 + N4 + N5) * N6 + (N1 + N2 + N3 + N4 + N5)

WHERE:

N1 = CHANNEL IN EARTH 0.02 (earthen channel)

N2 = EROSION 0.02 (irregular, eroded channel)
N3 = SIZE/SHAPE OF CHANNEL 0.005 (channel shape irregular)

N4 = OBSTRUCTIONS

N5 = VEGETATION
N6 = MEANDER

N=0.18

0.04 (large amounts of obstructions to flow)
0.075 (large trees and underbrush obstruct flow)
0.15 (noticable meander)
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SOIL TYPE

Sandy Loam
MAX. PERMISSIBLE VELOCITY = 25 FTISEC
2-YEAR STORM EVENT
TIME OF CONCENTRATION = 27 MiN.
RAINFALL INTENSITY = 35
Curve Number 78
DRAINAGE AREA = 6.17 AC.
PEAK FLOW RATE = CFS  (SEE HYDROGRAPH)
PEAK VELOCITY = 3 FT/SEC

10-YEAR STORM EVENT

PEAK FLOW RATE = . 2066 CFs (SEE HYDROGRAPH)

0.00 0.00 11.00 0.00 0.00 0.00

0.10 112 11.45 0.10° 0.54 0.61
0.20 2.28 11.89 0.19 0.85 1.94
0.30 3.48 12.34 0.28 110 -~ 383
0.40 4.72 12.79 037 1.32 6.22
0.50 6.00 - 1324 0.45 1.51 9.07
0.60 7.32 13.68 0.53 1.69 12.35
0.65 7.95 13.89 0.57 1.77 14.03
0.70 8.68 14.13 - 061 1.85 16.06
0.77 9.65 0.67 1.96 18.88
080 10.08 , 0.69 2.00 20.18
“oei 028 070 202 2086
0.90 11.52 2.15 24.71
1.00 13.00 2.28 29.64
1.10 14.52 15.92 0.91 2.41 34.97
1.20 16.08 16.37 0.98 2,53 40.69
1.30 17.68 16.81 1.05 265 46.82
1.40 19.32 17.26 1.12 2.76 53.33
1.50 21.00 17.71 1.19 2.87 60.25
1.60 22.72 18.16 1.25 2.97 67.56
170 2448 1860 - 132 . 3.08 75.28
1.80 26.28 19.05 1.38 3.17 83.40
1.90 ' 28.12 19.50 1.44 3.27 91.92
2.00 30.00 19.94 1.50 336  100.85
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Area of Concern 1

Hydrograph type = SCS Runoff Peak discharge = 8.92 cfs
Storm frequency = 2 yrs Time interval = 1 min
Drainage area = 6.17 ac Curve number =78
Basin Slope =9.0% Hydrauliclength = 790 ft
Tc method = USER Time of conc. (Tc) = 27 min
Total precip. = 3.50in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 33,581 cuft

1 - SCS Runoff -2 Yr - Qp = 8.92 cfs
10 ; ‘

Q cfs
IS

0 ,
0.0 24 48 7.2 96 12.0 144168 19.2 21.6 24.0

Time (hrs)
/Z Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Area of Concern 1

Hydrograph type = SCS Runoff Peak discharge = 20.66 cfs
Storm frequency = 10yrs Time interval =1 min
Drainage area = 6.17 ac Curve number =78
Basin Slope =9.0% Hydraulic length = 790 ft
‘Tc method = USER Time of conc. (Tc) = 27 min
Total precip. = 580in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 76,391 cuft

1 - SCS Runoff - 10 Yr - Qp = 20.66 cfs

0 E‘I—ﬂ
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/7 Hyd. 1
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION
FOR BMP / SWM 7.3
MILL POND, SECTION 2 (SUBDIVISION AT STONEHOUSE)
AES Project No.: 9028-13
November 29, 2001

L PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN

A. Pre-Development Drainage Area to Point of Concern =
B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number
Soil Hydrologic
Soil Type Group Pre-Development Land Use
1)  15-F Emporia Complex Cc Wooded (Fair)
2) 11-C Craven Uchee (o3 Wooded (Fair)
Totals =
Composite CN =
C. Pre-Development Time of Concentration Calculations

1)  Overland Flow (maximum 300 feet)
Surface description (table 5-7)
Manning's roughness coefficient., n (table 5-7)
Length of overland flow, L
2-year 24-hour rainfall, P2
Average slope of overland flow , s
Travel time, Tt = (0.007*(n*L)"0.8)/(P2*0.5*s"0.4)

2) Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s
Average velocity, v
Travel time, Tt = L/(3600*v)

3) Channel or Pipe Flow
Length of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/(3600*Vv)

Total Time of Concentration =
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2.25 Acres

Curve

Area of Land Number

Use (in forLand Adjusted

Acres) Use (CN) (CN)
0.46 73 34
1.79 73 131
2.25 164
73

wooded (light underbrugh)

0.4

180 Feet

3.5 inches \/
0.12 feet per foot
0.27 hours

unpaved
125 Feet
0.27 feet per foot

0.5 feet per second

0.07 hours

170 Feet

2.5 feet per second

0.02 hours

0.36 hours
or 21 minutes

7.3


lhardenbergh
Typewritten Text

lhardenbergh
Typewritten Text

lhardenbergh
Typewritten Text
7.3


. POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site)

A Post-Development Drainage Area to Point of Concern =

B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Soil Hydrologic
Soil Type Group

1) Streetand Roads

2) 11-C Craven Uchee

3) - 11-C Craven Uchee

4) 14-B Emporia Fine Sandy Loam
5) 15-F Emporia Complex

0000

Total Adjusted CN =
Composite CN =

C. Post-Development Time of Concentration Calculations
1) - Overland Flow (maximum 300 feet)
Surface description (table 5-7)
Manning's roughness coefficient., n (table 5-7)
Length of overiand flow, L
2-year 24-hour rainfall, P2
Average slope of overland flow, s
Travel time, Tt = (0.007*(n*L)*0.8)/(P2"0.5*s0.4)

2) - Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved
Length of shallow concentrated flow, L.
Average slope of shallow concentrated flow, s
Average velocity, v
Travel time, Tt = L/(3600*v)

3) - Channel or Pipe Flow
tength of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/(3600*v)

Total Time of Concentration =
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3.72 Acres

Curve_
Area of Land Number
Post-Development Land Use (in forland Adjusted
Use Acres’ Use (CN) (CN)

Street and Roads 0.31 98 .30
Open Space/Wooded 0.62 76 47
Residential - 1/2 acre lots 1.59 80 127
Residential - 1/2 acre lots 0.74 80 59
Open Space/Wooded 0.46 76 35
3.72 299

80

residential / grass
0.24 v
180 Feet .
3.5 inches \/
0.12 feet per foot
0.18 hours

unpaved
125 Feet
0.27 feet per foot
0.5 feet per second
. 0.07 hours

170 Feet
2.5 feet per second
0.02 hours

0.27 hours
or 16 minutes
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. PROPOSED ESTIMATED POND(S) VOLUME ABOVE LOWER STAGE or NORMAL POOL BY ELEVATION

Elevation Depth Area Incremental Volume ’ Inc. Volume  Sum Sum
(sq. ft.) (cu.ft)y - {cu. yd.) Volume Volume
28.0 103 0
30.0 2.0 738 841 31 841 31
32.0 20 1616 2354 87 3195 118
34.0 ’ 2.0 2504 4120 153 7315 271
36.0 ) 2.0 ’ 3441 5945 220 13260 491
38.0 2.0 4432 7873 292 21133 783
40.0 2.0 5510 9942 368 31075 1151
Page 3
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V. DETERMINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION

Volume of 1-Year, 24-Hour Storm (based upon Hydrographs) = ‘ 14,882 cubic feet
Elevation of water surface associated with 1-Year, 24-Hour Storm Vol. = 36.4 (Actual WSEL of routed 1-year storm
. is EL 34.02)
Elevation of Release inlet for Channel Protection = 28.0 -
Average Head, in feet, on Release Inlet = 4.2
Average Release Rate Caiculation
14,882 cubic feet = 0.17 cfs
(24 hours x 60 minutes/hour x 60 seconds/ minute)

Calculation of Size of Release Inlet

Diameter of Release Inlet= 2* (Q/ ((64.32* (h/ 2)) » (1/2) * 0.6 * 3.14))) A (1/2)

where, Q equals Average Release Rate, in cfs

h equals Average Head, in feet
Diameter of Release Inlet = 0.18 feet, or 2.2 inches (3" use in Computer Routing)

Page 4
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Hydrograph Summary Report Page 1
Hyd. { Hydrograph Peak Time Timeto °| Volume Inflow Maximum Maximum : H):'drographk
No. type flow interval | - peak hyd(s) elevation storage description .
{origin) (cfs) {min) {min) {cuft) (ft) {cuft) .
1 SCS Runoff | 1.59 2 728 6,128 —_ ——— —— PRE-DEVELOP
3 SCS Runoff | 5.08 2 722 14,510 e — — POST-DEVELOP
5 Reservoir 0.47 2 776 14,426 3 33.94 7,186 BMP ROUTED i
7 Reservoir 033 2 814 14,001 3 31.91 13,954 SED BASIN ROUTED

Proj. file: 902813_7.3.GPW

Return Period: 1 yr

Run date: 09-19-2002

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 045

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report = Page 1

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

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

1 SCSRunoff| 270 | 2 728 | 9,807 — — —— | PRE-DEVELOP

3 SCS Runoff | 7.66 2 722 21,544 —— ‘ P— ———— POST-DEVELOP

5  Reservoir’ 0.97 2 756 21,460 3 35.12 10,659 BMP ROUTED

7 Reservoir 0.43 2 824 21,020 3 33.26 18,359 SED BASIN ROUTED

Proj. file: 902813_7.3.GPW Return Period: 2 yr Run date: 09-19-2002

Hydraflow Hydrographs by intelisolve
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| Hydrograph Summary Report

Page 1

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) o
1 SCS Runoff | 4.02 2 728 14,210 - —— —— PRE-DEVELOP
3 SCS Runoff | 10.57 2 722 29,624 - —_ ————- POST-DEVELOP
5 Reservoir 4.79 2 734 29,539 3 35.66 12,254 BMP ROUTED
7 Reservoir 0.53 2 832 29,075 3 34.94 23,561 SED BASIN ROUTED

Proj. file: 902813_7.3.GPW

Return Period: 10 yr -

Run date: 09-19-2002
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Hydrograph Summary Report

- Page 1

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 | 6.95 2 726 24,099 - — —_— PRE-DEVELOP
3 SCS Runoff | 16.72 2 722 47,060 — ] e  — POST-DEVELOP
5 Reservoir 16.07 2 724 46,976 3 36.11 13,691 BMP ROUTED
7 Reservoir 14.44 2 728 46,491 3 35.18 24,259 SED BASIN ROUTED

Proj. file: 902813_7.3.GPW

Return Period: 25 yr

" Run date: 09-19-2002
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Hydrograph Summary Report Page 1
‘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 | 11.48 2 726 .39,619 —— —_— ————- PRE-DEVELOP
3 SCS Runoff | 25.73 2 722 73,442 — —  — POST-DEVELOP
5 Reservoir 25.62 2 722 73,358 3 '36.23 14,153 BMP ROUTED
7 Reservoir 26.81 2 720 72,848 3 35.27 24,546 SED BASIN ROUTED

Proj. file: 902813_7.3.GPW

Return Period: 100 yr

Run date: 09-19-2002

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 049

Hydrafliow Hydrographs by Intelisolve



Reservoir Report

Page 1

Reservoir No. 1 - Timber Struc. 7.3 Hydrafiow Hydrographs by Intelisolve

Pond Data ;
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table ; '
Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)

0.00 , 28.00 103 0 0

2.00 30.00 738 841 841

4.00 32.00 1,616 2,354 3,195

6.00 - 34.00 2,505 4,121 7,316

8.00 36.00 3,441 © 5,946 13,262

10.00 38.00 4,432 7.873 21,135

12.00 40.00 5,510 9,942 31,077
Culvert | Orifice Structures Weir Structures

[A] Bl I[C] [D] [Al [B] I[C] [P]

Rise in = 3.0 0.0 0.0 0.0 Crest Len ft = 50.00 3.00 0.00 0.00
Span in = 3.0 0.0 0.0 0.0 Crest El. ft = 36.00 35.00 0.00 0.00
No. Barrels =1 0 1] 0 Weir Coeff. = 2.60 2.60 0.00 0.00
Invert EL. ft = 2980 0.00 0.00 0.00 Weir Type = Broad Broad - - —
Length ft =50 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.50 0.00 0.00 0.00
N-Value = .013 .000 .000 .000 ()
Orif.Coef. =060 000 000  0.00 \ J
Muliti-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00ft ‘(

Note: All outflows have been analyzed under inlet and outlet control,

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB CivC CivD WrA WwrB WwrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs -~ cfs cfs
0.00 o] 28.00 0.00 - - - 0.00 0.00 -— — - 0.00.
2.00 841 30.00 0.04 -— — — 0.00 0.00 — - - 0.04
400 3,195 32.00 0.34 — - — 0.00 0.00 - — — 0.34
6.00 7,316 34.00 0.48 — - — 0.00 0.00 — — - 048
8.00 13,262 36.00 0.58 - - — - 0.00 7.80 -— - -— 8.38
10.00 21,135 38.00 0.67 - — — 367.70 4053 - — -—- - 408.90
12.00 - - 1040.00 87.21 - -— -— 1127.96

31,077 40.00 0.75 -
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Hydrograph Plot

Hyd. No. 5

BMP ROUTED

Hydrograph type = Reservoir
Storm frequency = 1yrs
Inflow hyd. No. . = 3

Max. Elevation = 33.94 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 0.47 cfs -
Time interval = 2 min
Reservoir name = Timber Struc. 7
Max. Storage = 7,186 cuft

Storage Indication method used.

Hydrograph Volume = 14,426 cuft

5 - Reservoir -1 Yr - Qp = 0.47 cfs

1)

e

Q cfs
w

/ Hyd. 3

0 , . |
0.0 27 54 8.1 10.8 13.5 16.2 18.9 21.6 24.3 27.0

Time (hrs)

/ Hyd. 5
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Hydrograph Plot

Hyd. No. 5

BMP ROUTED

Hydrograph type = Reservoir
Storm frequency = 2 yrs
infow hyd. No. =3

Max. Elevation = 35.12 1t

Hydraflow Hydrographs by Intelisolve

Peak discharge = 0.97 cfs

Time interval = 2 min
Reservoir name = Timber Struc. 7
Max. Storage = 10,659 cuft

Storage Indication method used.

Hydrograph Volume = 21,460 cuft

5 - Reservoir -2 Yr - Qp = 0.97 cfs
8
6
&
© 4
o
2
0
00 28 56 84 11.2 14.0 16.8 19.6 22.4 25.2 28.0
Time (hrs)
/ Hyd. 3 / Hyd. 5
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Hydrograph Plot

Hyd. No. 5

BMP ROUTED

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. =3

Max. Elevation = 35.66 ft

Hydraflow Hydrographs by Intelisolve

4.79 cfs

Peak discharge =

Time interval = 2 min
Reservoir name = Timber Struc. 7
Max. Storage = 12,254 cuft

Storage Indication method used.

Hydrograph Volume = 29,539 cuft

5 - Reservoir -10 Yr - Qp = 4.79 cfs
15
10
&2
o
o
5
0 ‘ |
0.0 28 56 84 11.214.0 16.8 19.6 22.4 25.2 28.0
Time (hrs) |
/ Hyd. 3 / Hyd.5
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- Hydrograph Plot

Hyd. No. 5

BMP ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. = 3

Max. Elevation = 36.23 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 25.62 cfs

Time interval = 2 min
Reservoirname = Timber Struc. 7
Max. Storage = 14,153 cuft

Storage Indication method used.

Hydrograph Volume = 73,358 cuft

5 - Reservoir - 100 Yr - Qp = 25.62 cfs

/ Hyd. 3

0 . .
0.0 29 58 8.7 11.6 14

Time (hrs)

5 1;.4 20.3 23.2 26.1 29.0

/ Hyd. 5
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Reservoir Report

Page 1

Reservoir No. 2 - SED BASIN 7.3 ’ Hydraflow Hydrographs by intelisolve
Pond Data
Pond storage is based on known contour areas. Average end area method used.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft)  Total storage (cuft)

0.00 23.00 60 0 ; 0

1.00 24.00 163 112 112

2.00 25.00 388 ; 276 387

3.00 26.00 712 550 937

4.00 27.00 1,128 920 1,857

5.00 28.00 1,606 1,367 3,224

6.00 29.00 - 2,140 1,873 5,097

7.00 30.00 2,711 2,426 7,523

9.00 32.00 4,010 6,721 14,244
11.00 34.00 2,504 6,514 20,758
13.00 36.00" 3,440 5,944 26,702
15.00 38.00 4,432 7,872 34,574
17.00 40.00 5,510 9,942 44,516
Culvert / Orifice Structures Weir Structures ,

[A] Bl [C] D] [A1 [B] [C] [D]

Rise in =30 0.0 0.0 0.0 Crest Len ft = 50.00 3.00 0.00 0.00
Spanin = 3.0 0.0 0.0 0.0 Crest El. ft = 35.00 35.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 260 0.00 0.00
Invert El. ft = 29.80 0.00 0.00 0.00 Weir Type = Rect Broad - —
Length ft =20 0.0 0.0 0.0 Muiti-Stage = No No No No
Slope % = 0.50 0.00 0.00 0.00
N-Value = 013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00 ~
Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under infet and outlet control.

Stage / Storage / Discharge Table

Stage Storage - Elevation CIVA CivB CivC CivD WrA WrB WrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 23.00 0.00 - - — 0.00 0.00 -— — - 0.00
1.00 112 24.00 0.00 -— - - 0.00 0.00 — — - 0.00
2.00 387 25.00 0.00 - - — 0.00 0.00 - - - 0.00
3.00 937 26.00 0.00 -— - - 0.00 0.00 -— — - 0.00
4.00 1,857 27.00 0.00 - - - 0.00 0.00 — - - 0.00
5.00 3,224 28.00 0.00 - — 0.00 0.00 - - - 0.00
6.00 5,007 29.00 0.00 - - - 0.00 0.00 - - - 0.00
7.00 7,523 30.00 0.03 - — - 0.00 0.00 nes - - 0.03
9.00 14,244 32.00 0.34 - - 0.00 0.00 - -— - 0.34
11.00 20,758 34.00 0.48 - - - 0.00 0.00 - —— 0.48
13.00 26,702 36.00 0.58 - — 166.50 7.80 - - - 174.88
15.00 34,574 38.00 0.67 - - 865.16  40.53 .- - - 906.36
17.00 44,516 40.00 0.75 - - - 1861.53 87.21 - -— - 1949.48
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Hydrograph Plot

Hyd. No. 7

SED BASIN ROUTED
Hydrograph type = Reservoir
Storm frequency = 25yrs
Inflow hyd. No. =3

‘Max. Elevation = 35.18 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 14.44 cfs

Time interval = 2 min
Reservoirname = SED BASIN 7.3
Max. Storage = 24,259 cuft

Storage Indication method used.

Hydrograph Volume = 46,491 'cuft

7 - Reservoir - 25 Yr - Qp = 14.44 cfs

o

/ Hyd. 3

0
0.0 35 7.0 10.5 14

Time (hrs)

.0 1;.5 21.0 22.5 28.0 31.5 33.0

/ Hyd. 7
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 1.59 cfs
Storm frequency = 1yrs ; - Time interval = 2 min
Drainage area = 2.25ac Curve number =73
Basin Slope = 19.3% Hydraulic length = 419 f
Tc method = USER Time of conc. (T¢) = 21 min
Total precip. = 2.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 6,128 cuft

1 - SCS Runoff-1Yr-Qp=1.59 cfs

2.0
15
&
(&)
S 10
0.5 k
0.0 - ‘
00 24 48 72 96 12.014.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff
Storm frequency = 2yrs
Drainage area = 2.25ac
Basin Slope = 19.3 %

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

Hydraflow Hydrographs by Intelisolve

Peak discharge = 2.70 cfs
Time interval = 2 min
Curve number =73
Hydraulic length = 419 ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 9,807 cuft

3.0

1-SCS Runoff-2Yr-Qp=2.70 cfs

2.5

2.0

1.5

Q cfs

1.04-

0.5

0.0 ,
00 24 48 72 96 12.0

Time (hrs)
/ Hyd. 1

14.4 16.8 19.2 21.6 24.0
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 4.02 cfs
- Storm frequency = 10yrs ' Time interval = 2 min

Drainage area = 2.25ac : Curve number =73

Basin Slope = 19.3% Hydraulic length = 419 ft

Tc method = USER Time of conc. (Tc) = 21 min

Total precip. = 4.25in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 14,210 cuft

1-SCS Runoff -10 Yr - Qp = 4.02 cfs

18]

H

w

Q cfs

00 24 48 72 96 120 144 168 19.2 21.6 22.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP | ,,

Hydrograph type = SCS Runoff Peak discharge = 6.95cfs
Storm frequency = 25yrs Time interval = 2 min
Drainage area = 225ac Curve number =73
Basin Slope = 19.3% Hydraulic length = 419 ft
Tc method = USER Time of conc. (T¢) = 21 min
Total precip. = 5.77in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 24,099 cuft

1 -SCS Runoff - 25 Yr - Qp = 6.95 cfs
o |

Q cfs
A

0 , '
00 24 48 7.2 96 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 11.48cfs
Storm frequency = 100 yrs Time interval = 2 min
Drainage area = 2.25ac Curve number =73

Basin Slope = 19.3 % "Hydraulic length = 419 ft

Tc method = USER Time of conc. (Tc) = 21 min
Total precip. = 795in - Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 39,619 cuft

1 - SCS Runoff - 100 Yr - Qp = 11.48 cfs
15
10
2
Q.
o
5
%.O 24 48 7.2 96 12.0 14.4 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hyd. No. 3
POST-DEVELOP
Hydrograph type = SCS Runoff
Storm frequency = 1yrs
Drainage area = 3.72 ac
Basin Slope = 19.3 %

- Tc method = USER
Total precip. = 2.80in
Storm duration =

24 hrs

Hydraflow Hydrographs by intelisoive

Peak discharge = 5.08 cfs
Time interval = 2 min
Curve number = 80
Hydraulic length = 420 ft
Time of conc. (Tc) = 16 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 14,510 cuft

3 -SCS Runoff-1Yr-Qp =5.08 cfs

(9]

H

Q cfs
w

0 . 1
00 24 48 7.2 96 120144 16.8 19.2 216 240
~ Time (hrs)

/ Hyd. 3
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 3
POST-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 7.66 cfs
Storm frequency = 2 yrs Time interval = 2 min
Drainage area = 3.72 ac ‘ Curve number = 80
Basin Slope =193 % Hydraulic length = 420 ft
Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 3.50in - Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 21,544 cuft

3 -SCS Runoff-2 Yr-Qp =7.66 cfs

Q cfs
I

0 .
00 24 48 72 96 12.0 144 16.8 19.2 216 240

Time (hrs)
/ Hyd. 3
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

POST-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 10.57 cfs
Storm frequency = 10yrs Time interval = 2 min
Drainage area = 3.72 ac . Curve number = 80

Basin Slope = 193 % Hydraulic length = 420 ft
Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 4.25in ' : Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 29,624 cuft

15

3 - SCS Runoff - 10 Yr - Qp = 10.57 cfs

10

Qcfs

18}

0 ,
00 24 48 7.2 96 12.0 14

Time (hrs)
/ Hyd. 3

.4 16.8 19.2 21.6 22.0
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3
POST-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 16.72 cfs
Storm frequency = 25yrs Time interval = 2 min
Drainage area = 3.72 ac Curve number = 80

Basin Slope = 193 % Hydraulic length = 420 ft

Tc method = USER ; Time of conc. (Tc) = 16 min
Total precip. = 5.77 in Distribution = Type ll
Storm duration = = 484

24 hrs Shape factor

Hydrograph Volume = 47,060 cuft

3 - SCS Runoff - 25 Yr - Qp = 16.72 cfs
20

()

0 . .
00 24 48 7.2 96 120144 168 19.2 21.6 24.0

Time (hrs)
/ Hyd. 3
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

 Hyd. No. 3
POST-DEVELOP . , ;
Hydrograph type = SCS Runoff Peak disycharge = 2573 cfs
Storm frequency = 100 yrs Time interval = 2 min
Drainage area = 3.72 ac Curve number = 80
Basin Slope = 193 % : Hydraulic length = 420 ft
Tc method = USER o Time of conc. (Tc) = 16 min
Total precip. = 7.95in Distribution = Type ll
Storm duration =24 hrs _ Shape factor = 484 ,

Hydrograph Volume = 73,442 cuft

3 -SCS Runoff-100 Yr - Qp = 25.73 cfs
30 '

0 —4 : 3
0

0 24 48 72 96 120144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 3
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION

FORBMP/SWM 7.4

MILL POND, SECTION 2 (SUBDIVISION AT STONEHOUSE)

AES Project No.: 9028-13
November 29, 2001

5 PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN

A. Pre-Development Drainage Area to Point of Concern =

3.21 Acres

B. Pre-development Land.Use, Soil Classification and Calculation of Composite Curve Number

Soil Hydrologic
Soil Type Group
1)  15-F Emporia Complex [
2) .11-C Craven Uchee Cc
3} 14-B Emporia Fine Sandy Loam [of
Totals =
Composite CN =

C. Pre-Development Time of Concentration Calculations

N

2)

3)

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 067

Overland Flow (maximum 300 feet)

Surface description (table 5-7)

Manning's roughness coefficient., n (table 5-7)
Length of overiand flow, L

2-year 24-hour rainfall, P2

Average slope of overland flow , s

Travel time, Tt = (0.007*(n*L)*0.8)/(P210.5*s"0.4)

Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved

Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s
Average velocity, v

Travel time, Tt = L/(3600v)

Channel or Pipe Flow

Length of channel flow, L

Average velocity of channel flow, v
Travel time, Tt = L/(3600*v)

Total Time of Concentration =

Curve
Area of Number
Land Use forland Adjusted
(inAcres) Use (CN) (CN)

Wooded (Fair) 1.25 73 .91
Wooded (Fair) 1.61 73 118
Wooded (Fair) 0.35 73 26

Pre-Development Land Use

3.21 234
73

wooded (light underbrush /
0.4 .

65 Feet

3.5 inches \/
0.17 feet per foot
0.10 hours

wooded
115 Feet
0.3 feet per foot
0.5 feet per second
0.06 hours

245 Feet
2.5 feet per second
0.03 hours

0.19 hours
or 12 minutes

7.4

Page 1


lhardenbergh
Typewritten Text
7.4

lhardenbergh
Typewritten Text


.  POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site)

A. Post-Development Drainage Area to Point of Concern =

B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

Soil Hydrologic
Soil Type Group

1) Street and Roads

2)  11-C Craven Uchee

3).~ 11-C Craven Uchee

4) - 14-B Emporia Fine Sandy Loam
5)  15-F Emporia Complex

8) 15-F Emporia Complex

Total Adjusted CN =
Composite CN =

C. Post-Development Time of Concentration Calculations
1) Overland Flow (maximum 300 feet)
Surface description (table 5-7)
Manning's roughness coefficient., n (table 5-7)
Length of overdand flow, L
2-year 24-hour rainfall, P2
Average slope of overland flow , s
Travel time, Tt = (0.007*(n*L)*0.8)/(P2*0.5*s"0.4)

2) - Shallow concentrated flow (maximum 300 feet)
Surface description, paved or unpaved
Length of shallow concentrated flow, L
Average slope of shallow concentrated flow, s
Average velocity, v o
Travel time, Tt = L/A3600*v)

3) Channel or Pipe Flow
Length of channel flow, L
Average velocity of channel flow, v
Travel time, Tt = L/(3600*v)

Total Time of Concentration =
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OO0

Post-Development Land Use

Street and Roads
Open Space/Wooded
Residential - 1/2 acre lots
Residential - 1/2 acre lots
Open Space/Wooded
Residential - 1/2 acre lots

Page 2

3.41 Acres

Curve
Areaof - Number
Land Use forLand  Adjusted
{in Acres) Use (CN) - (CN)

0.27 98 26
0.52 76 40
1.03 80 82
0.37 80 30
0.80 76 61
042 - 80 34
3.41 272

80

residential / grass ‘/
0.24
65 Feet
3.5 inches
0.17 feet per foot
0.07 hours

unpaved
115 Feet
0.3 feet per foot
0.5 feet per second
0.06 ‘hours

245 Feet
2.5 feet per second
0.03 hours

0.16 hours
or 10 minutes



. PROPOSED ESTIMATED POND(S) VOLUME ABOVE LOWER STAGE or NORMAL POOL BY ELEVATION

Elevation Depth Area Incremental Volume Inc. Volume  Sum Sum
(sq. ft.) {cu. ft) (cu.yd) Volume Volume
fcu.ft) (cu.yd)
20.0 ~ o o 0 0 0
22.0 2.0 ’ 1863 1863 69 1863 69
24.0 20 6267 8130 301 9993 370
26.0 2.0 14812 21079 781 31072 1151
28.0 2.0 28023 42835 1586 73907 2737
30.0 20 45765 73788 2733 147695 5470
Page 3
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V.

DETERMINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION

Volume of 1-Year, 24-Hour Storm (based upon Hydrographs) = 14,068 cubic feet

Elevation of water surface associated with 1-Year, 24-Hour Storm Vol. = 253 (Actual WSEL of routed 1-year storm
is EL 24.42)

Elevation of Release Inlet for Channel Protection = 24.0

Average Head, in feet, on Release Inlst = 0.7

Average Release Rate Calculation
14,068 cubic feet =
(24 hours x 60 minutes/hour x 60 seconds/ minute)

Calculation of Size of Release Inlet

Diameter of Release Inlet= 2* (Q/ ((64.32* (h/2)*(172)* 0.6 * 3.14)) * (1/2)
where, Q equals Average Release Rate, in cfs
h equals Average Head, in feet

Diameter of Release Inlet = --0.27 feet, or

. Page 4
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Hydrograph Summary Report

Page1

Hyd. Hydrdgraph 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 | 2.98 2 722 8,250 — — —— PRE-DEVELOP
3 . SCS Runoff | 5.36 2 722 14,068 — ——— —_— POST-DEVELOP
5 Reservoir 0.37 2 796 12,578 3 24.16 6,961 BMP Routed
7 Reservoir 0.35 2 802 13,841 3 23.95 13,038 SED BASIN Routed

Proj. file: 902813_7.4.GPW

Return Period: 1 yr

Run date: 09-19-2002

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 071

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

Page 1

Hyd. | Hydrograph| = Peak Time Time to | 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 | 4.96 2 722 13,203 e ———- PRE-DEVELOP
3 SCS Runoff | 8.03 2 720 20,888 —— — — POST-DEVELOP
5 Reservoir 0.44 2 816 19,398 3 25.19 11,338 BMP Routed
7 Reservoir 0.43 2 818 25.04 17,323 SED BASIN Routed

20,653 3

Proj. file: 902813_7.4.GPW

Return Period: 2 yr

Run date: 09-19-2002
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Hydrbgraph Summary Report

Page 1

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 { 7.30 2 722 19,132 —— — — PRE-DEVELOP
3 SCS Runoff | 11.08 2 720 28,722 -  —  — POST-DEVELOP
5 Reservoir 1.80 2 740 27,231 3 25.81 13,981 BMP Routed
7 Reservoir 1.29 2 752 20,526 SED BASIN Routed

28,478 3 2572

Proj. file: 902813_7.4.GPW

Return Period: 10 yr

Run date: 09-19-2002
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Hydrograph Summary Report Page 1
Hyd. | Hydrograph} Peak | Time Tir;le to | 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 | 12.51 2 720 32,446 — — ——— PRE-DEVELOP
3 SCS Runoff | 17.51 2 720 45,627 —— ———— e POST-DEVELOP
5 Reservoir 15.02 2 724 44,137 26.16 15,877 BMP Routed
7 Reservoir | 8.82 2 730 45374 3 26.45 24,704 SED BASIN Routed

Proj. file: 902813_7.4.GPW

Return Period: 25 yr

Run date: 09-19-2002
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Hydrograph Summary Report

Page 1

Hyd. | Hydrographj Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph
No. type flow linterval | peak hyd(s) elevation storage description

(origin) - | (cfs) . | (min) (min) (cuft) (ft) {cuft) ‘
1 SCS Runoff | 20.52 2 720 53,341 e —_— ——— PRE-DEVELOP
3 SCS Runoff | 26.93 2 720 71,206 — ———— e POST-DEVELOP
5 Reservoir 26.63 2 722 69,715 3 26.27 16,588 BMP Rotuted
7 . Reservoir 26.63 ¢ 2 722 70,940 3 26.72 26,426 SED BASIN Routed

Proj. file: 902813_7.4.GPW

Return Period: 100 yr

Run date: 09-19-2002
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Reservoir Report

Page 1

Reservoir No.’ 1 - Timber Struc. 7.4 Hydraflow Hydrographs by Intelisolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) ’ Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)

0.00 : 20.00 492 0 0
- 2.00 22.00 1,371 1,863 1,863

4.00 24.00 3,033 4,404 6,267

6.00 26.00 5,512 8,545 14,812

8.00 28.00 7,699 13,211 28,023

10.00 30.00 10,043 ) 17,742 45,765
Culvert / Orifice Structures Weir Structures

[A] Bl [C] [D] _ [Al ([B] [C1 [Pl

Rise in = 3.0 0.0 0.0 0.0 CrestLen ft = 55.00 3.00 0.00 0.00
Span in = 3.0 0.0 0.0 0.0 Crest El ft = 26.00 2550 0.00 0.00
No. Barrels =1 0 0 0 : Weir Coeff. = 2.60 2.60 0.00 0.00
invert El. ft = 21.60 0.00 0.00 0.00 Weir Type = Broad Broad - -
Length ft = 50 0.0 0.0 . 0.0 Multi-Stage = No No No No ,
Slope % = 0.00 0.00 0.00 0.00 !
N-Value = 013 .000 .000 .000 'IQ
Orif. Coeff. = 0.60 000 000 000 (.!
Muiti-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA | CivB CivC CivD  WrA WrB WrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 20.00 0.00 -— - —— 0.00 0.00 — - — 0.00
2.00 1,863 22.00 0.10 - - — 0.00 0.00 -— - -— 0.10
4. 6,267 24.00 0.36 —— - —_ 0.00 0.00 — - - 0.36
6.00 14,812 26.00 0.49 -— - - 0.00 2.76 - - -— 3.25
8.00 28,023 28.00 0.59 -— - - 404.47 30.83 - - - 435.89
10.00 45,765 30.00 0.68 - -— -— 1144.00 74.46 — — - 1219.14
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Hydrograph Plot

Hyd. No. 5

BMP Routed

Hydrograph type = Reservoir
Storm frequency = 1yrs
Inflowhyd.No. =3

Max. Elevation = 24.16 ft

Hydrafiow Hydrographs by Intelisolve -

Peak discharge = 0.37 cfs

Time interval = 2 min
Reservoir name = Timber Struc. 7
Max. Storage = 6,961 cuft

Storage Indication method used.

Hydrograph Volume = 12,578 cuft

5 - Reservoir -1 Yr - Qp = 0.37 cfs

(&)

Y

Q cfs
w

/ Hyd. 3

Time (hrs)

0 |
00 28 56 84 11.2 14.0 16.8 19.6 22.4 252 28.0

/ Hyd. 5
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Hydrograph Plot

Hyd. No. §

BMP Routed

Hydrograph type = Reservoir
Storm frequency = 2yrs
Inflow hyd. No. =3

Max. Elevation = 25.19 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 0.44 cfs
Time interval = 2 min
Reservoir name = Timber Struc. 7

Max. Storage

11,338 cuft

Storage Indication method used.

Hydrograph Volume = 19,398 cuft

5 - Reservoir - 2 Yr - Qp = 0.44 cfs

10

Q cfs
IS

/ Hyd. 3

Time (hrs)

O
00 31 62 93 124155 186 21.7 23.8 2;.9 31.0

/ Hyd. 5
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 5§

BMP Routed

Hydrograph type = Reservoir Peak discharge = 1.80 cfs

Storm frequency = 10yrs Time interval = 2 min
Inflowhyd. No. =3 Reservoir name = Timber Struc. 7
Max. Elevation = 2581 ft Max. Storage = 13,981 cuft
Storage Indication method used. ‘ : Hydrograph Volume = 27,231 cuft

5 - Reservoir - 10 Yr - Qp = 1.80 cfs

10

Q cfs

&)}

0 |
0.0 3.1 6.2 93 124 155 18.6 21.7 24.8 27.9 31.0

Time (hrs)
/ Hyd. 3 / Hyd. 5
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Hydrograph Plot

Hyd. No. 5

BMP Routed

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. = 3

Max. Elevation = 26.27 ft

Hydraflow Hydrographs by Intelisoive

Peak discharge = 26.63 cfs

Time interval = 2 min
Reservoirname = Timber Struc. 7
Max. Storage = 16,588 cuft

Storage Indication method used.

Hydrograph Volume = 69,715 cuft

30

5 -Reservoir-100 Yr - Qp = 26.63 cfs

/ Hyd. 3

Time (hrs)

/ Hyd. 5
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Reservoir Report

Page 1

Reservoir No. 2 - SED BASIN 7.4 Hydrafiow Hydrographs by Intefisolve
Pond Data . '

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
‘Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)

000 15.00 . 140 0 0

1.00 16.00 291 216 216

2.00 17.00 492 392 ' 607

3.00 18.00 736 614 1,221

4.00 19.00 1,025 ; 881 2,102

5.00 20.00 1,429 1,227 3,329

6.00 21.00 1,903 1,666 4,995

7.00 22.00 2,432 2,168 7,162

8.00 23.00 3,006 2,719 9,881

9.00 . 24.00 3,620 3,313 13,194

10.00 25.00 4,274 3,947 17,141

11.00 26.00 5112 4,693 21,834

13.00 28.00 7,699 12,811 34,645

15.00 30.00 10,043 17,742 52,387

Culvert / Orifice Structures Weir Structures

[A] Bl I[Cl [D] [Al1 [B] [C]1 [D]

Rise in = 3.0 0.0 0.0 0.0 Crest Len ft = 55.00 3.00 0.00 0.00
Span in = 3.0 0.0 0.0 0.0 Crest El. ft = 26.50 2550  0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. =260 . 260 0.00 0.00
Invert El. ft = 21.60 0.00 0.00 0.00 Weir Type = Broad Broad = — -
Length ft =20 ) 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % - = 0.50 0.00 0.00 0.00

N-Value = .013 .000 .000 .000

Orif. Coeff. = 0.60 0.00 0.00 0.00

Multi-Stage . = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under infet and outlet control,

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC CivD WrA wrB wrC WrD Exfil : Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 15.00 0.00 - - - 0.00 0.00 - - - 0.00
1.00 216 16.00 0.00 — — — 0.00 0.00 - - - 0.00
2.00 607 17.00 0.00 — --- - 0.00 0.00 — - — 0.00
3.00 1,221 18.00 0.00 - - - 0.00 0.00 —— -— —— 0.00
4.00 2,102 19.00 0.00 - - — 0.00 0.00 — - — 0.00
5.00 3,329 20.00 0.00 — - — 0.00 0.00 - — - 0.00
6.00 4,995 21.00 0.00 - - - 0.00 0.00 - - - 0.00
7.00 7,162 22.00 0.11 - —_ - 0.00 0.00 —— - - 0.11
8.00 9,881 23.00 0.27 — — - 0.00 0.00 -— _— - 027
9.00 13,194 -24.00 0.36 — - -— 0.00 0.00 - - -— 0.36
10.00 17,141 25.00 0.43 — - — 0.00 0.00 e - - 043
11.00 21,834 26.00 0.49 - - - 0.00 2.76 ~— -—— - 325
13.00 34,645 28.00 0.59 — - -- 262.71 30.83 - - - 294.13
15.00 52,387 30.00 0.68 - - -— 936.35 7446 - e — 1011.49
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HydrOgraph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 7

SED BASIN Routed

Hydrograph type = Reservoir Peak disc‘harge = 8.82 cfs

Storm frequency = 25yrs Timeinterval = 2 min

Inflow hyd. No. =3 Reservoirname = SED BASIN 7.4
Max. Elevation = 26.45ft Max. Storage = 24,704 cuft
Storage Indication method used. ’ Hydrograph Volume = 45,374 cuft

7 - Reservoir - 25 Yr - Qp = 8.82 cfs

(4}

0 ' '
0.0 34 6.8 10.213.6 17.0 20.4 23.8 27.2 30.6 34.0

Time (hrs)
/ Hyd. 3 / Hyd. 7
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
- PRE-DEVELOP
Hydrograph type = SCS Runoff Peak discharge = 2.98 cfs -
Storm frequency = 1yrs Time interval = 2 min
Drainage area = 2.99 ac Curve number =73 '
Basin Slope = 19.7% Hydraulic length = 425 ft
Tc method = USER Time of conc. (Tc) = 12 min
Total precip. = 2.80in Distribution = Typell
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 8,250 cuft

1-SCS Runoff-1Yr-Qp =2.98 cfs
3.0
2.5
2.0 -
2
© 15
o 1.5
1.0
0.5 ‘
0.0 .
0.0 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff ' Peak discharge = 4.96 cfs
Storm frequency = 2yrs Time interval = 2 min
Drainage area = 2.99 ac : Curve number =73
Basin Slope = 19.7 % Hydraulic length = 425 ft
Tc method = USER : Time of conc. (Tc) = 12 min
Total precip. = 3.50in Distribution = Type ll.
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 13,203 cuft -

1 - SCS Runoff -2 Yr - Qp = 4.96 cfs

6}

NN

Q cfs
w

0 ’ - J S —
00 24 48 72 9.6 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 7.30 cfs
Storm frequency = 10 yrs Timeinterval = 2 min
Drainage area = 2.99 ac Curve number =73 '
Basin Slope = 19.7 % Hydraulic length = 425 ft
Tc method = USER Time of conc. (Tc) = 12 min
Total precip. = 4.25in Distribution = Typelll
Storm duration = = 484

24 hrs Shape factor

Hydrograph Volume = 19,132 cuft

1 - SCS Runoff - 10 Yr - Qp = 7.30 cfs

8
6
&
S 4
o
2
0 .
0.0 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 12.51 cfs
Storm frequency = 25yrs Time interval = 2 min
Drainage area = 299 ac Curve number =73

Basin Slope = 19.7 % Hydraulic length = 425 ft

Tc method = USER Time of conc. (Tc) = 12 min
Total precip. = 577in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 32,446 cuft

1 - SCS Runoff - 25 Yr - Qp = 12.51 cfs

15
10
2
(3]
o
5
O } ﬁggﬁ
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Drainage area = 2.99ac
Basin Slope = 19.7 %

Tc method = USER
Total precip. = 7.95in
Storm duration =24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 20.52 cfs
Time interval = 2. min
Curve number =73
Hydraulic length = 425 ft
Time of conc. (Tc) = 12 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 53,341 cuft

25 ,

1 - SCS Runoff - 100 Yr - Qp = 20.52 cfs

20

Qcfs

o1

_

0
00 24 48 72 96 120

Time (hrs)
/ Hyd. 1

14.4 16.8 19.2 21.6 24.0
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Hydrograph Plot

Hyd. No. 3

POST-DEVELOP

Hydrograph type = SCS Runoff
Storm frequency = 1yrs
Drainage area = 3.41 ac
Basin Slope = 19.7 %

Tc method = USER
Total precip. = 2.80in
Storm duration =24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 5.36 cfs
Time interval = 2 min
Curve number = 80
Hydraulic length = 425 ft
Time of conc. (Tc) = 10 min
Distribution = Type ll
Shape factor. = 484

Hydrograph Volume = 14,068 cuft

3 - SCS Runoff -1 Yr - Qp = 5.36 cfs

6
5
4
2
© 3
(« B
2,
1 l
: J w
00 24 48 7.2 9.6 120 144 168 19.2 21.6 24.0
Time (hrs)
/ Hyd. 3
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 3

POST-DEVELOP

Hydrograph type = SCS Runoff - Peak discharge = = 8.03 cfs
Storm frequency = 2yrs Time interval = 2 min
Drainage area = 3.41ac Curve number = 80
Basin Slope = 19.7% Hydraulic length = 425 ft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 3.50in Distribution = Type ll
Storm duration =24 hrs Shape factor =~ = 484

Hydrograph Volume = 20,888 cuft

3 -SCS Runoff -2 Yr - Qp = 8.03 cfs
10

Q cfs

H

0 ,
00 24 48 72 96 120144 168 19.2 216 22.0

Time (hrs)
/ Hyd. 3
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

POST-DEVELOP ‘
Hydrograph type = SCS Runoff Peak discharge = 11.08 cfs
Storm frequency = 10 yrs Time interval = 2 min
Drainage area = 3.41 ac Curve number = 80

Basin Slope = 19.7 % Hydraulic length = 425 ft

Tc method = USER ; Time of conc. (Tc) = 10 min
Total precip. = 4.25in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 28,722 cuft

3 - SCS Runoff -10 Yr - Qp = 11.08 cfs

15
10
£
(&)
¢}
5
O } W' ’
00 24 48 7.2 96 120144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 3
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

POST-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 17.51 cfs
Storm frequency = 25 yrs Time interval = 2 min
Drainage area = 3.41ac Curve number = 80

Basin Slope = 19.7 % Hydraulic length = 425 ft
Tc method = USER Time of conc. (T¢c) = 10 min
Total precip. = 577 in Distribution = Typel ll
Storm duration =24 hrs Shape factor =484

Hydrograph Volume = 45,627 cuft

3 - SCS Runoff - 25 Yr-Qp =17.51 cfs
20

()

0 |
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 3

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 091



Hydrograph Plot

Hydraflow Hydrographs by Intelisoive

Hyd. No. 3
POST-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 26.93 cfs
Storm frequency = 100 yrs Time interval = 2 min
Drainage area = 3.41ac Curve number = 80

Basin Slope = 19.7% Hydraulic length = 425 ft

Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 7.95in Distribution = Type |l
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 71,206 cuft

3 - SCS Runoff - 100 Yr - Qp = 26.93 cfs
30

o

00 24 48 7.2 96 120144 16.8 19.2 216 24.0

Time (hrs)
/ Hyd. 3
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MATERIAL - SHAPE - SI12E - ENTRANCE pamee INLET CONTAGL - ‘;‘”l" CONTROL - Egs gﬁ COMMENTS
& Wl [N [Pyl nw fravejen | TN | o JaBle Fae | o8 flae |BE )88
[ 8 ] K I’ 3 )
3 Conl - iR - 18 -GautPor 421420 3612 © o7 71032] @ |, 0] Lo} .= |0.) [1074(07.7]3 Hol OKAY

TECHNICAL FOOTNOTES:
(1) USE Q/NB FOR BOX CULVER'IS

12) HW, /D s HW /U OR HW,/0 FROM DESIOH CHARTS
13) FALL S HW| = | ELpg- ELyg)y FALL IS ZERD
| N -

14) €Ly HW)r ELLINVERT OF -
INLET CONTROL SECTION) -

(3] TW BASED ON DOWN STREAM
CONTROL OR FLOW DEPTHIN
CHANNEL.

® Ny ¢ TW o {40 D/2){ WHICHEVER 1S GREATER)
m n-ﬁ. byt 12902 L) /AED ] virzg
U et ELgrHh,

- 8. APPROXIMATE
1 CULVERY FACE

SUBSCRIPT DEFINITIONS ; COMMENTS / DISCUSSION : CULVERT BARREL SELECTED :
SIZE :

A DESION HEADWATER

M. HEADWATER (N INLET CONTADL SHAPE .

e HEADWATER ¥ D?PI"IIO’ CONm

v g‘l}ft"ﬁ""m SECTION MATERIAL n

1 STREAMBED AY CULVERT FALE '

lr IMLWATER vt ENTRANCE '
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PROJECT : _Riucuagpsony's Ywy Sear 2 stavion ;. 1 2+ 40 (Rieur) |CULVERT DESIGN FORM
" '
: S - ‘DESIO ATE [P inl YA
BorpC" Merninn Mt L ae | smeer oF ESIONER/DATE: 2B
, J . REVIEWER / DATE /
R _HYOROLOGICAL DATA Lyt () ROADWAY ELEVATION : (e
g O wernon: _ RATioNAL ' .
=
% O onumace anea: 8232 0 staean swoee:
8 O cnanner sare: Y-D1TAA ($n\ $ide <woPe)
< -
% 0 aounine: 3 omen,
R {YEARS) FLOWIcts) TW ) Sm 8.~ FALL/L, o (09 .3
lovYer _IS 7" R
) * L.. *
c s : to1AL | FLOW : HEADWATER CALCULATIONS . 58l
: rLow § PEN g -'E e e
MATERIAL - SHAPE - SIZE - ENTAANCE Pasne | INLET _CONTAQL QUTLEY CONTROL ' gg ] §§ COMMENTS
: ' ’ Q@  Ja/u [uwy £L tw g bl W o [EL “
PYCTE Al bl R T Bl R D o sl YR B PN T 4|88
) e = pp » ; N —
8 CoNC- (R~ 18 - &?/OU-»"F""Q&- )‘S "S— ¢S’( uéq QO ”OJ 4 6 D.g vox aol ‘-"2" -~ O “‘Da'-\L I vZZ'*LDN FLoy
. J R . : R R N .
ECH OTES: (4) €Ly HW)r ELJLNVERT OF " 161 My s TW of {4+ D/2){ WHICHEVER IS GAEATER)
{1) USE O/NB FOR BOX CULVERTS INLET CONTROL SECTION) - n mﬁ. hyo 12902 L) /A4S ] viizg
12) HW| 7D HW /D OR HW)/0 FROM DESION CHARTS {51 TW BASED ON DOWH STREAM W Elpy EL 1 H By
CONTROL OR FLOW DEPTHM .
(3) FALL: HW) ~(ELpg= ELy) FALL ls 1ER0 CHANNEL,
‘ FOR CLLVERTS ON GRADE .
_SUBSCRIPT DEFINITIONS ; COMMENTS / DISCUSSION ; ¢ BARREL SELEC
«. APPROKIMATE : T
1 CULVERT FACE size 1S
. DESICN HEADWATER
M. HEADWATEA 1N INLET CONTAOL sHapg: _CIR .
i BRI e
" m;ez'n D AT Cu l' "C MATERIAL - CCNC’ "
fn JalLwATEn ot COVERT rACt entaance QRN+ TROY
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pRoJECT : Ricuagpsony's YMwe Secr. 2 sTATION ;. 12740 (LEET) CULVERT DESIGN FORM
v M . ; . RY N [ fni A
Rerp-e" Meraing Nt lene. SHEET oF DESIONER /DATE: 1 Lo
) J : REVIEWER / DATE
\/ HYDROLOGIGAL DATA T _un ROADWAY ELEVATION : 11
¢ O wernon: __RATIoNAL ' '
x* - .
4 00 onamace anea: 223 0 staeau swre: , -
8 O cummer suare: V- D1Te (34} $1me suwobe)
¥ O sounine: 3 omuea, _ R
© _DESION _FLOWS/TALWATER ey LOTS »
A1 LYEARS) FLOW(cte) TW ih) . Sm Sy~ FALL/L, e (09 Y0
- o sO\
o Yerk  _0.4¢ HS -2
- = Le* .
W TOTAL § FLOW . ~ . HEADWATER CALCULATIONS gg . E
fLow 1 PER . ’
MATERIAL - SHAPE - SI1ZE - ENTRANCE paci L INLEY _CONTAQL ‘;“ JLEY CONTROL - égg §§ COMMENTS
‘ q lamin Elpi | TW edln, |8 H [t ne
: sfs) ) E\” e 'j‘gtl et IRTYSN R st Y100 {13 il LEER R
Y] — : ; .
5 |rowc- iz 18 -Gyt B 104Skous] 20 |20 | o J1ag] .28 |25} 675 0.2 {2 O |0 0,37} Lo FLow -
. 4 ,
TECHNICAL FOOTNOTES: 1) ELyje HW) ELJUINVERT OF " 16) Ny o TW or (40 /2} WHICHEVER IS GREATER)
{1} USE O/NB FOR BOX CULVERTS INLET CONTROL SECTION) - n ".E. bye 12902 L} /I3 ) viizg
20 HW{ /D HW /D OR HW) /O FROM DESIGN CHARTS {51 TW BASED ON DOWN STREAM 10 By €Ly 1 Ho R,
CONTROL OR FLOW DEPTHIN .
130 FALL S HW| < (ELpg~ ELy)y FALL iS 2680 CHANNEL.
A1€ ' I
_SUBSCRIPY DEFINITIONS ;- COMMENTS / DISCUSS|ON ; CULVERY BARREL SELECTE
< &, APPROXIMATE ’ : “
1 CULVERT FACE sizer S
hd. DESION HEADWATER ’ C
A, HEADWATEA (4 IMLET CONTROL SHAPE 1R
1 RIS s i <
. ouruer mateaiaL; LordS n
' i TAlLwArEn | CovenT race entaance: QRoV + Phay
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PROVECT ' R uAgbsoy's YMuwy Secr. 2

13+4S (RitdT)

CULVERT DESIGN FORM

[

STATION |
Remrre" Mogning Hick Lane nEEy oF "DESIONER /DATE. 2@ ¢ & nfo2
: - REVIEWER / DATE | !
1 OROLOGICAL DAY Ly " © ROADWAY ELEVATION : )
¢ O wernoo:  RATIONAL '
§ 0 onamace anea: 2 E2 01 staeau suore: _
8D cuamner suape: V- DITCHA (11 Sipe swofe)
w t
80 povmne: [ omhen, ~
. _ 1, AL cmS .
A1 LYEARS) FLOWIeh) twun” S 8,- FALL/ L, e 1.01.80.,
oY, L2 5S $e 2 ’
' T, L" v
ERT DESCRIPTION: - . . to_m|now -. " HEAOWATER CALCULATIONS £z ].,
FLOw | rEn . - 2 £
MATERIAL - SHAPE - $I12E - ENTRANCE LfIHLET _CONTAQL ' QUILEY TONTROL ' ?i H §§ COMMENTS
' : / ELpy | TW AT N O N (1Y% 4
' .. Wi [ il A Tl Il IRV B e st N O TS T 3id|s¢
) . = ‘ :
3 Corde - 01~ 18" -G 4+ By J1L 212148 ] 0.0] O |ifo,3]046] 0251078175 (0.2 | 2O |05 1,0 {Okany - Lo o
. "] - - T "

. 8. APPRONIMATE
! CULVERY FACE
M. DESIOH HEADWATEN
b1, HEADWATER W INLET CONTAOL
o HEADWATER IN OUTLET CONTROL
l. IMLEY CONTROL JECTION

QUTLEY
ll STREAMBED AY MVCI' FAC!
LJALLYALER

TECHNICAL FOO : ; (4) €Ly HWj» EL{UNVERT OF " 160 ng s TW or 44 D/2){ WHICHEVER IS GREATER)
i) USE 0/NB FOR BOX CULVERTS INLEY CONTROL SECTION) - ) "‘E' het (2942 L) /RIDD ] vz,
{20 HW, /D * HW /D OR tiW)/0 FROM DESION CHARTS {31 TW BASED ON DOWN STREAM 10} ELyye EL o Ho R,
CONTROL OR FLOW DEPTHM :
131 FALL e HW) = (ELpg- ELy)§ FALL s ZERO CHANNEL,
_SUDBSCRIPY DEFINITIONS ; COMMENTS / DISCUSSION ; CULVERT BARREL SELECTED :
, LULVERY BAAREL SELECTED .

size 1%
suarg: CI%
nareaas : (ONC m,

envRance: Ofoy Peoy :
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prOJECT ! R ua@psony's M Sa::rZ station ;. 1 EHS (RIGHT)

CULVERT DESIGN FORM

Retre” Mo [aggg . SL_LﬁnL_.__. SHEET______oF

DESIONER/DATE, NG/ Glilje2

REVIEWER / DATE . . 4

. @. APPROKIMATE

t CULVERT FACE

he, DESION HEADWATER

M. HEADWATEAN N INLEY comuu
he HEADWATEA IN OUTLET CONTR

D. INLET CONTRQL SECTION

QUTLEY
ﬂ STACAMBED AT N)LV(I' IAC!

—l LG IALLNALED

D1S€LN1¢,S u\\'b ECZ. ‘!’\d J,*'CL\

~| HYOROLOGICAL _DATA €Ly g e 1) ROADWAY ELEVATION : (o
¢ O wewnon: .KA’NONM‘ ‘ '
x )
% O oaunace anea: J O stean swre:
gD CHANNEL SHAPE! V-DATeR (‘S\\S\De 5;995)
¥
w0 aourmn [ omHER,
R.\. (YEARS) FLOWIch) TW i)
Yo Yer _Hete bS8
" CRIPTION: ToraL | rLow , ~ HEAOWATER CALCULATIONS TR
. fLOW | PER o
CMATERIAL - SHAPE - $12E - ENTRANCE Pase ] IHLET CONYAOL ~ OUTLEY CONTROL ggs §§ COMMENTS
' Q9 [Q/% frHwyp €L tw | g JdDlng | oo leL,,
) Lo tate) . lt‘o el 'att MQM {8} d 2 ]l'L ' {7L . ° é 8 gg
& CoNe - CiR = 15" Gt | H |4 Joas]18 ] O [R8S]0.S 0.3 1.0\ o]0z ] 0.1|874| %S |326] Good
: N N g ”
TECHNICAL FOOTNOTES: 14) ELpy> MW}y EL{{INVERT OF " 160 g o TW or 14,4 0/2)4 WHICHEVER 1S GAEATER)
1) USE Q/NB FOR BOX CULVERTS INLET CONTAOL SECTION} - m ”'E' by $2902 1) /nl“v]v‘no
() HW| /D> HW /D OR HW)/0 FROM DESIGN CHARTS {5) TW BASED ONCOWNSTREAM {0} ELpe" EL P HON,
' : : CONTROL DR FLOW DEPTHIN
130 FALL » HWj = (ELpg~ ELyy} | FALL 18 ZERD CHAMKEL.
{ ADE _ )
_SUBSCRIPY DEFINITIONS ; COMMENTS / DISCUSSION ; CULVERY BARREL SELECTE

Y R

SI12€°
suarg: SR
maTeniaL (2N n,

enraance:_Ofoy « Proy
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PROJECT : Rigagpsony's HM, Secr., 2 station ;_ \€r70 C(RIGHT) | CULVERT DESIGN FORM
‘ .. ATE I e i1l
Borpe” Mo g ﬂ 5} (ane . | smeer oF DESIGNER/OATE 2o ) &
, : REVIEWER / DATE | /
N HYOROLOGICAL DATA €Ly ) ROADWAY ELEVATION : m
¢ O wernoo:  RATion AL o ‘
E oo e e e
% O onanace anea: 21 [ staean swee: - e ———— -
8 O cuannen sare: Y-DITCA ($11 $ioe swobe) e -|Ir- g
¥ O nounne: 0O oruen, ' --—Y— ™
| _DESION  FLOWS/TAILWATER Y N SHITH) . L
AL (YEARS) FLOW(cte) TW i) . Sm8,- FALL/L, 2190
: e Q1 se 97
10 Yerk Sis =N S
- Lo* So *
o c . o frow T " HEAOWATER CALCULATIONS _ B[
tow | ¢ ‘
MATERIAL - SHAPE - SIZE - ENTRANCE Lo INLET _CONTROL QUTLEY CONTROL : ' §§: §§ COMMENTS
9 la/n fuwy IR ED 40 0, | o W JeL,, |xaa
lotol § iy _1;10 el 'ﬁtt mM 3L b | sl M i1 'l LX) §§
5 ConN-C g Ge_vdr?e@»& 5151y 1wa) o 1gste1frte jlyjlyjor =0 837- %5.S 4ot Geood
TECHNICAL FOOTNOTES: : 14 ELye HWje EL{UINVERT OF " 16} Ry s TW or 1dg40/2){ WHICHEVER S GAEATER)
11] USE Q/NB FOR BOX CULVERTS INLET CONTROL SECTION) - " ".E. boo 12302 L) /L3 ]v'/z.
(ZI HW, 7D » HW /o OR HW/D FROM DlSlﬂN CHARTS {5) YW DASED ON DOWN STHEAM 9 Eipg ELgtH e,
CONTROL OR FLOW DEPTHIN -
130 FALL » HW{ = LELpg ELyg)) FALLIS 1€R0 CHANNEL,
e OB QAL YE R TS O GRADE : . . )
_SUBSCRIPT DEFINITIONS ; coug:utumscussgogg, : cu ARRE) SELECTED ;
. 8. APPROXIMATE 45
fc EAT FAC - Site )
5 :::m:'nt:o:uu D\SC\\W"‘j(’r‘S Ve + E(. Z \t I\QA d.‘jt‘c.\f\ ' R
§1. HEADWATER IN INLET CORTAOL suare: _CY
ho HEADWATEN IN OUTLET CONTROL :
1" INLET GonTRaL sEcrioN MATERiAL : Lol n.
fi yindlunee ar convent race ENTRANCE:  (ABDN T TXo) .
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PROJECT ! RIUMBDSow's Mut Sea. 2 station ;_414$0 (eerr) CULVERT DESIGN FORM
Mie Pomo  Bum e oF DESIONER /DATE: 2RO, Llnjos
‘ ~ REVIEWER / DATE : ’
A HYOROLOGIGAL DATA_ A ROADWAY ELEVATION : )
¢ O mernoo: RAT on bl ; '
x : '
» O oaunace anea: 224 0 sraean swee: ; -~
Y . [ H
8 O cumnner snare: V- DiTer (311 5108 Stors) -
s
% O aoutina: {3 owen, ™
. . . pm—
A4, LYEARS) FLOWI(ch) Wi . Sms,- géut £ {gg z?.m
t : o’
10 Yehi 0 S’ S '
" . L.' ? »
c E SCRIPTION : TOTAL | FLOW HEADWATER CALCULATIONS . £z,
, fLow | pen - - gk 2 £
MATERIAL - SHAPE - SIZE - ENTRANCE Paer INLET _CONTAOL OUTLEY CONTROL JEBE gg COMMENTS
‘ 'R T KT 4] b |4 W 1€trs 1235
who [ 1R v ekt e L b Pl e Lo W EEERRE:
L Lty 3 1B
3 ConlC- 02 - 1S ~Cev. +Pm§ 1. 11,281,301 © N03Y0.42 0.2]o.710.710.2 {20 |lAL 0.57] okAY- Lo F
TECHNICAL F0O : (4) ELys HWo ELJTINVERT OF - " 161 hy s W or {44 0/2)1 WHICHEVER 1S GREATER)
{1} USE O/NB FOR BOX CULVERTS INLET CONTROL SECTION] - mn u-ﬁ. Mo 12982 1) /n‘“]v‘/z.
{21 HW, /D HW /D OR HW,/0 FROM DESIGN CHARTS 13) TW BASED ON DOWN STREAM 19} By ELg e He R,
: : : CONTROL OR FLOW DEPTHMN -
131 FALLY HW} = (ELpg- ELy s FALL 13 ZERD CHANNEL.
‘ FOR Q8 YERTS ON GRADE ' N wimemcen ;
_SUBSCRIPT DEFINITIONS | COMMENTS / DISCUSSION ; CULVERT DARREL SELECTED :
Tu. APPRONIMATE , 15 f
t CULVERY FACE SIT € .
Ad, DESION HEADWATER k
M. HEADWATEA IN INLEY CONTAOL sharg: SR
'a" a'f«'&'t"'éﬁf&&' Sechon o T - ¢
i Jur) ¢ BAGED o SURBMITIED VDOT waTERAL; SO A
‘ ': thlekAEn T Cvenr race Frows  Bace =o enraance (Roy T ProN.
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PROJECT ¢ Fic uagnsons's Yo Secr. 2 sTATION © . A 1+SO RionT) CULVERT DESIGN 'FORM
M Porn  Ront SHEET of R DESIGNER/DATE: _AG , Glrfe2
‘ ' REVIEWER / DATE . /
\_/ HYDROLOGICAL DATA PP * ROADWAY ELEVATION : {1}]
g O uernoo:  RATioNAL o ‘
4 0 onumace anea 23 OO stacau swore: - -
B O cuanner suare: Y- DATCR (311 Sine swope) _
¥ O nounme: 0O orhen. ' -
 _DESIGN_ FLOWS/TALWATER | '!'-}M"-'_‘r | -
A.1. (YEARS) FLOWich) twtm‘ Sm§,- fé\il.ll.' EL..‘M(M
o Nere Lcds \\5_' ::,"'\Lg"""“
) vora [ reow HEADWATER CALCULATIONS £z .
:l:umu . scnnut?sl;t-:ummc: e ,Lf.::x IHLET _CONTADL OUTLEY ContraL - ?5’3 §§ COMMENTS
- PPN Il il e Tl vl i bl 1 I I MY 555 8¢
5 [ Come- cir- is- e t®ey | bollofoJos|O fl0d]4bjoz jo.7|0%lo.2 |<.2 | ik 0BZIOfAY - Lovo

TECHNICAL FOOTNO H
i1} USE Q/NB FOR BOX CULVERTS

(2) HW; /D » HW /D OR HW,/0 FROM DESION CHARTS
’ CONTROL OR FLOW DE

(4} ELy;» HWr EL(LINVERT OF -
INLEY CONTROL SECYION) -

51 TW BASED ON OOWN STREAM

PTHIN

1) Ny s TW or [49D/2}| WHICHEVER (S GREATER)

mn H-Eo bt 12902 L) /A3 ] viiag
18) ELyg EL gt Holy

6. APPROXIMATE

f CULVERY FACE

M. DESION HEADWATER

As. HEAQWATEA IN INLET CONTROL
s HEADWATEA N DUTLET CONTROL
L INLEY CONTRQL 3ECTION

s, OUTLETY
ol STREAMEED AT CILVERT FACE
~Ja AL WATER

(3) FALL® HWj ~(ELpg- ELy); FALL IS ZERD CHANNEL, :
FOR CLVERTS Of GRADE : ~ _
_SUBSCRIPT DEFINITIONS : coM S / DISCUSSION : CULVERT BARREL SELECTED :

A :

suapg: _E &

uateniar : ConC. ",
enTRANCE (oY .+ PRS-

Size’
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) e ('r?l/cn-l/oéeé 6"/0)0

l . ISF Empria c'm//f;( 257570, /)¢ 59)}/ fﬂ':’o
: 1o & sev
1
Soils Information: Site: //C ) / 96, /; F Hydric: O Yes O No
Soil Survey Sheet DA: s —2'%6 ' HSG:
BMP: /. ydric: J Yes O No ,
Description of Soils a? P: /5F perem "ﬂ’/f’ ',12; /t’mb? / vvv‘}oé 3- }/-5')’
5/ _mwn /m ozn.'
BMP Control: (J None ﬁ@nsite O Offsite (3 Previously Approved (1 Manufactured BMP
BMP Types: 1-Name:” gwf 7.3 (JCCBMP Type F - ! ) Points
W // )emm,m//%.c gm’ 2-Name: £mf 7Y (JCCBMP Type _F - 1 ), Points
3- Name: (JCC BMP Type - ), Points
Onsite Drainage: O Reinforced Concrete Pipe (3 Corrugated Metal Pipe (J Aluminum Type Pipe
O3 Corrugated Polyethylene Pipe (3 PVC Type Pipe 0 Open Channel Type
(J Storm Drain (3 Culverts Type:
(7 Inlets (3 Other (Specify): /
1. VDOT Standards & Specifications Referenced for work within R/W: %z{ O No
2. VDOT Standards & Specifications Referenced for work outside R/W: es [ONo

Site Limitations: B’ﬁ g’/?dA G’@p Slopes B’ﬁineated Wetlands
O Hydric Soils ritical Soils

B’]%dx (O Vegetated ~ [J Buffers:

efined Natural Drainage Features onsite O Downstream Storm/Culv.
(J Downstream Channel Erosion D’Pﬁodplain O Problem Drainage Area
O Stormwater Hotspot 3 Other,

{3 Site Activities may warrant a General VPDES Permit for Discharge of Stormwater
Associated with Industrial Activities (ie. process water, batch plants, etc.).

Site Stormwater Management / BMP Control (Add sheets if necessary for Multiple Onsite Facilities):

OYes ONo ¢+ Bmf .3 Timger wALL  F-
Predev (Present) DA= 2.25 CeN= 7D 1= 2] min / hrs.
| J# 2-year Z. 70 cfs
\ '0“{5 10-year 4.02 ofs
100-year Wz 1148 ofs
PostDev w/o Detention (Inflow) ~ DA= 3.77Z ac. CICN= O Te= |7 min / hrs.
I-year 464
2-year T1-02- ofs
10-year q.7] ofs
100-year 73.7 7 cfs
PostDev with Detention (Routed) DA= 3,72 ac. cicN= FO Te= |7 min / hrs.
Iy L | 2yem /. D9 ofs aEl.  35.0p
‘\%W 10-year 487 ofs atEl. 25 b7
0 3«’,07 100-year (DHW) 23.73 ofs aBl. 26.21/
Q 6" Downstream Tailwater Assumption for Pond Routing: 8. 00 FREE oOVTEALL /
Routed Peak Discharges (Outflows) from BMP meet Predevelopment Allowables: S O No
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements: es J No

25 -year 15:) cs PisT.
Page 2 of 4
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Pond / BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities);
O Check if None (3 Provided: / BMP# .3 Type: T) Mgtﬂ*c 21 whA— Yt Fiie
YN * See Below for Pertinent WQv /Stream CPv Design Information.
@10 Top of Facility (Dam Crest) El 36.0 L=50"
@ O Design High Water (100-year)  EL 26.21
&7 Emergency Spillway (ES) Crest  EL 24. 0 BW: SS:
@O0 FreeBoard . 4 1 ft. or > with Emerg. Spillway.
3 Acceptable (J Not Acceptable. 2 ft. or > w/o Emerg. Spillway.

Principal Spillway (Riser) Crest  El. 25.0 Size/Type: _ F ¥ pve-
Principal Spillway Crest 1 ft. below Crest of Emergency Spillway. MYes ONo OIN/A
Stage-Storage Curve or Data

Outlet Rating Curve or Table (Composite Structure)

Extended Detention for WQ Provided (Min. 24 hours) OYes ONo BN/A
1-year, 24 hour detention criteria for Stream Channel Protection. @'é: ONo ONA
1-year design storm El 24, 2 or Volume /Y §K2

43123443888

Normal/Permanent Pool EL VL 4 ON/A ;
Orifice/Weir #1 (Highest EL) EL 36.9 Type: Wi (€57, 50
Orifice/Weir #2 ElL 350 Type: __ 8”@ Pve R)5er2—
Orifice/Weir #3 ElL 299 Type: 5 "d = 3 "¢ PVC
O O Orifice/Weir #4 EL Type:
El/] Orifice/Weir #5 (Lowest El.) EL Type:
O _ Low Flow Orifice (ExDet, CPv)  EL Zzg Type: 3”7 pve
O Pond Drain w/ Valve (24 hr.) EL Type:
[J _Pond Bottom (Positive Drain) EL MRTVEAL Riser Height: 6.2
(3 @ Steps or Access Provided (for over 4 ft. depth) ON/A
& Riser Base Bottom EL Type:
'@g Core Trench ON/A
Anti-Seep Collars or other Acceptable Seepage Control Method. | ON/A "
O (J  Principal Spillway Anti-Vortex/Trash Rack Device Type: _ 8 Pve_ Pe e -’~o 32 Souip
&1  Low Flow Orifice Trash Rack. " Type: _Pevé & Prpe
3 3 OutletBarrel:  Type/Class: 3 PV Size: 3"
Inv. U/S: 29.9 Inv D/S: ?
Slope: ? Length: (ft.)
) B/F lared End Section/Wingwalls. Matches Outlet Barrel material type, over 48 inch with fence.
oo Protection. ,
dard Riprap Outlet Protection (OP) Type: A/CP/ v &/)Z/‘/ L // C//a nr)f/ 2 riss /1//,/
O Special Dissipator Structure (SDS) Type:
B/D BMP Cleanout Elevation EL 2310 or Depth

0O O  Adequate Channel Downstream of BMP: Myear, 24-hour; or [ MS # 19 criteria.

Sketch or Notes, If Necessary: 4 ,

1 . T * WQv / Stream CPv_Design Summary
3’ S¢ f\/ an)F) ,SB Imperv. Area
WQTV (Per ICCMan) 2”208
WQ Vol. Required VA
WQ Vol. Provided Ll
1-yr SCPv Required Zcr.
1-yr SCPv Provided Z

Ext Det Orifice Size 3 ”¢

Sediment Trap & Basins

(O Temporary Sediment Trap # 1 DA = ~ <3 acres
Zymporary Sediment Trap # 2 DA = <3 acres
Temporary Sediment Basin # 1 DA=_4.4) (JBMP # 73 convert.
(3 Temporary Sediment Basin # 2 DA = OBMP # convert.
E&SC Plan Comments:
Page 3 of 4

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 104



Mill Pond Section 1 @ Stonehouse

BMP Timber Structure Wall Calculations

AES Job No. 9028-8

Given:
butt Diameter =
Spacing =
hw =
hs =
yw =

Assumptions:
ysoil =
esoil =
ysat =
Ka =

p=
S=

Loads:

12 inches = 1ft
4 ft
8.5 ft
6 ft
62.4 pcf

120 pcf
50 %
131 pcf
0.31 (Rankine Active Coefficient)
Average Soil at Site (medium clay/compact sandy loam):

200 PSF
2500 PSF

Assume total soil pressure acts horizontally on pole

Load due to Saturated Soil =

Load due to W

Total Moment about toe, Mo =

Equivalent Load at top =

ater =

Load at each pole =

382.788 Ib/LF
22542 b/ LF
7152.476 Ib-ft/LF

841.4678 Ib/LF

3365.871 Ibs

Calculate Pole Depth:

2/10/2006
ABS

AARONB. SMALL E
No.,030 s-

2/00{‘43-

7
iyt T
k 'h\ u \ PN

e,

i ‘N.r p NP

* From Table 4.8 in Timber
Construction Manual

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

Assume initial pole depth is same as height (pole is twice length of height)

iteration d S1 A d
1 8.50 566.67 13.90 13.31
2 13.31 887.12 8.88 10.10
3 10.10 673.18 11.70 11.94
4 11.94 796.16 9.89 10.78
5 10.78 718.40 10.96 11.47
6 11.47 764.86 10.30 11.04
7 11.04 736.11 10.70 11.30
8 11.30 753.52 10.45 11.14
9 11.14 742.83 10.60 11.24
10 11.24 749.34 10.51 11.18
11 11.18 745.36 10.57 11.22
12 11.22 747.79 10.53 11.19
13 11.19 746.30 10.55 11.21
14 11.21 747.21 10.54 11.20
15 11.20 746.66 10.55 11.20
USE 20.0 FT MINIMUM LENGTH POLE
L3
Timber Wall Calcs.xls
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Revised AV Lot ATION

1992 314
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project S*Onc\noose_, B R\Clw»kisw:% Hi\ E?sz}* \
Basin # 7-3(F€\IQSLD " Location E/\A QI; Hom;/x? ﬁ-& Ln

Total area draining to basin: _3 M acres.

Basin Volume Design

Wet Storage:

1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu.yds. x 3.4 acres = 127.8 cu. yds.
2. Available basin volume = ZS ] cu. yds. at elevatlon 3. 5 . (From

storage - elevation curve) ( LASD o4 P-‘r}
3. Excavate @ cu. yds. to obtain required volume*. (Mo Exenelon ?‘S ‘n

* Elevation correspondmg to required volume = invert of the dewatering

orifice.
4. Available volume before cléanout required. :
33 cu. yds. x _§_j__ acres = [1Z.2 cu. yds.
5. Elevation corresponding to cleanout level =  3b . /!
(From Storage - Elevation Curve)
6. Distélnce frofn invert of the dewatering orifice to cleanout level = _Z__g:__ ft.
Min. = 1.0 ft.)
Dry Storage:
| 7. Minimum required volume = 67 cu. yds. x Total Drainage Atea (acres).

67 cu. yds.x -4 acres = 227.8 cu. yds.

Il - 112
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455 6< 635 °;

1992 | 14

8.  Total available basin volume at crest of riser* = (315 cu. yds. at

elevation 43 . (From Storage - Elevation Curve)

* Minimum = 134 cu. yds./acre of total drainage area.
9. Diameter of dewatering orifice = 3 in.
10.  Diameter of flexible tubing = 5 in. (dtanreter-of dewatering-orifiee

' Ph'lS‘%'lﬁQhCS) 1 #4
(o pe fureded RN
Preliminary Design Elevations 4
o
11. Crestof Riser = Y75 41. " PER Pegrs
Pr:m;'y Nt\xf'
v’

Topof Dam = 44 .S

Design High Water = Hy ( 25 y< S’hrm\) v o.5'rn

Upstream Toe of Dam = 372

Basin Shape
. 10

12.  Length of Flow L = =7.3

Effective Width We - /o

If > 2, baffles are not required X

If < 2, baffles are required

. Runoff

13. Q = 1.0 cfs (From Chapter 5)

14. Qs IS.3 s (From Chapter 5)

Principal Spillway Design

15.  With emergency spillway, required spillway capacity Q =Q,= 7 fs.
(riser and barrel)

(riser and barel)

I - 113
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1992 314
16.  With emergency spillway:
Assumed available head (h) = o § ft. (Using Q,)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:
Assumed-avaitable-tread Th) = TR (USInE O

17.

Note:_Avoid-erifice-flow-conditions:—

18. Barrellength () = 210 .

Head (H) on barrel thropgh embankment = - ft.
(From Plate 3.14-7).
19. Barrel diameter = 3 in.

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).
20. Trashrack and ami-vortex device

Diameter ———inches.
Height = inches:

(From Table 3.14-D).

Emergency Spillway Design
21.  Required spillway capacity Q, = Q,5 - Q, " = cfs.

I - 114
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1992 ‘ 3.14

Anti-Seep Collar Design
23, Depth-of water-at-principal. spillway.-crest-{(Y)—=———-ft,

Slepe-of-prineipal-spillway-barrel-(Sg)-=-—rma—0

(frem-Plate-3:14-12).-

Final Design Elevations

25. Top of Dam = ' '-H,S
" Design High Water = L‘L‘] (2(7( g\'me

v’

Emergency Spillway Crest = yy.s
Principal Spillway Crest = 3 4.°
Dewatering Orifice Invert = 2%.<

Cleanout Elevation = 3

Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performed)

32

I - 115
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 1.59 cfs
Storm frequency = 1yrs Time interval = 2 min
Drainage area = 225 ac Curve number =73
Basin Slope = 193 % Hydraulic length = 419 ft
Tc method = USER Time of conc. (Tc) = 21 min
Total precip. = 2.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 6,128 cuft

1 -SCS Runoff -1Yr-Qp=1.59 cfs

2.0
1.5
2
)
o 1.0
0.5
0.0 M, ,
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Piot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 2.70 cfs
Storm frequency = 2yrs Time interval = 2 min
Drainage area = 2.25ac Curve number =73
Basin Slope = 193 % , Hydraulic length = 419 ft
Tc method = USER Time of conc. (Tc) = 21 min
Total precip. = 3.50 in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 9,807 cuft

1 -SCS Runoff -2 Yr-Qp = 2.70 cfs
3.0

2.5
2.0

1.5

Q cfs

1.0

0.5

0.0 ‘ |
00 24 48 72 96 12.014.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 2.25ac
Basin Slope = 193 %

Tc method = USER
Total precip. = 425in
Storm duration =24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge

= 4.02 cfs
Time interval = 2 min
Curve number =73
Hydraulic length = 419 ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 14,210 cuft

19) ]

1 -SCS Runoff -10 Yr - Qp = 4.02 cfs

H

w

Q cfs

0 . ﬁ
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 6.95cfs
Storm frequency = 25 yrs Time interval = 2 min
Drainage area = 225ac Curve number =73
Basin Slope = 19.3% Hydraulic length = 419 ft
Tc method = USER Time of conc. (Tc) = 21 min
Total precip. = 5.77in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 24,099 cuft

1 - SCS Runoff-25Yr-Qp =6.95 cfs

Q cfs
I

0 |
0.0 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

PRE-DEVELOP

Hydrograph type = SCS Runoff Peak discharge = 11.48 cfs
Storm frequency = 100 yrs Time interval = 2 min
Drainage area = 2.25ac Curve number =73

Basin Slope = 19.3 % Hydraulic length = 419 ft

Tc method = USER Time of conc. (Tc) = 21 min
Total precip. = 7.95in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 39,619 cuft

1 - SCS Runoff - 100 Yr - Qp = 11.48 cfs

15

10

Q cfs

(&)

0 .
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 9

POST-DEVELOP (Redesign)

Hydrograph type = SCS Runoff Peak discharge = 4.64 cfs
Storm frequency = 1 yrs Time interval = 2 min
Drainage area = 3.40 ac Curve number = 80
Basin Slope = 19.3 % Hydraulic length = 420 ft
Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 2.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 13,262 cuft

9 - SCS Runoff-1Yr-Qp =4.64 cfs
5 | !
4
o 3
‘s
c
1
\ J Il
00 24 48 72 96 120144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 9
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 9
POST-DEVELOP (Redesign)

Hydrograph type = SCS Runoff Peak discharge = 7.00 cfs
Storm frequency = 2yrs Time interval = 2 min
Drainage area = 3.40 ac Curve number = 80
Basin Slope = 193 % Hydraulic length = 420 ft
Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 3.50in Distribution = Type Il
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 19,691 cuft

9 - SCS Runoff-2Yr-Qp =7.00 cfs

Q cfs
I

0 .
00 24 48 72 9.6 12.0 144 16.8 19.2 21.6 240

Time (hrs)
/ Hyd. 9
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 9

POST-DEVELOP (Redesign)

Hydrograph type = SCS Runoff Peak discharge = 9.66 cfs
Storm frequency = 10yrs Time interval = 2 min
Drainage area = 3.40 ac Curve number = 80
Basin Slope = 19.3% Hydraulic length = 420 ft
Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 425in Distribution = Typel ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 27,075 cuft

9 - SCS Runoff - 10 Yr - Qp = 9.66 cfs
10

8

Q cfs
I

0
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 9
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lHydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 9

POST-DEVELOP (Redesign)

Hydrograph type = SCS Runoff Peak discharge = 15.28 cfs
Storm frequency = 25 yrs Time interval = 2 min
Drainage area = 3.40 ac Curve number = 80

Basin Slope = 193 % Hydraulic length = 420 ft
Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 577 in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 43,012 cuft

9 - SCS Runoff - 25 Yr - Qp = 15.28 cfs
20

n

0
00 24 48 7.2 96 12.014.416.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 9
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Hydrograph Plot

Hydraflow Hydrographs by Intelisoive

Hyd. No. 9

POST-DEVELOP (Redesign)

Hydrograph type = SCS Runoff Peak discharge = 23.52 cfs
Storm frequency = 100 yrs Time interval = 2 min
Drainage area = 3.40ac Curve number = 80

Basin Slope = 193 % Hydraulic length = 420 ft

Tc method = USER Time of conc. (Tc) = 16 min
Total precip. = 7.95in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 67,124 cuft

9 - SCS Runoff - 100 Yr - Qp = 23.52 cfs
25

20

15

Q cfs

10

O

0 W
00 24 48 72 96 12.014.416.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 9
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Reservoir Report

Page 1

Reservoir No. 8 - SED BASIN 7.3 (Redesign)

Hydraflow Hydrographs by Intelisolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)
0.00 32.00 150 0 0
2.00 34.00 700 850 850
4.00 36.00 1,200 1,900 2,750
6.00 38.00 1,900 3,100 5,850
8.00 40.00 2,500 4,400 10,250
10.00 42.00 3,250 5,750 16,000
12.00 44.00 4,350 7,600 23,600
13.00 45.00 5,500 4,825 28,525
Culvert / Orifice Structures Weir Structures
[A] [B] [C] D] [Al [B] [C] [D]
Rise in = 3.0 0.0 0.0 0.0 Crest Len ft = 50.00 3.00 0.00 0.00
Spanin = 3.0 0.0 0.0 0.0 Crest El ft = 44.50 43.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 0.00 0.00
Invert El. ft = 38.50 0.00 0.00 0.00 Weir Type = Rect Broad  — -
Length ft = 2.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.50 0.00 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 0.60 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sgft Tailwater Elev. = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage  Elevation CIvA CivB CivC CivD WrA WrB WrcC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 32.00 0.00 -— - - 0.00 0.00 - — - 0.00
2.00 850 34.00 0.00 — - — 0.00 0.00 —_ - —n 0.00
4.00 2,750 36.00 0.00 - — - 0.00 0.00 - - -— 0.00
6.00 5,850 38.00 0.00 - - — 0.00 0.00 -— - —- 0.00
8.00 10,250 40.00 0.28 — — - 0.00 0.00 - — - 0.28
10.00 16,000 42.00 0.43 — —— — 0.00 0.00 — - — 0.43
12.00 23,600 44.00 0.55 -— - - 0.00 7.80 - - - 8.35
13.00 28,525 45.00 0.60 — - - 58.87 22.06 - — - 81.53
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~ Hydrograph Plot

Hyd. No. 11

Sed Basin Redesign
Hydrograph type = Reservoir
Storm frequency = 25yrs
Inflow hyd. No. = 9

Max. Elevation = 44.02 ft

Time interval = 2 min

Hydraflow Hydrographs by Intelisolve

Peak discharge 8.55cfs

SED BASIN 7.3 (
23,682 cuft

Reservoir name
Max. Storage

Storage Indication method used.

Hydrograph Volume = 42,864 cuft

11 - Reservoir - 25 Yr - Qp = 8.55 cfs

()]

/ Hyd. 9

0
0.0 32 6.4 96 12.8 16.0 19.2 22.4 25.6 28.8 32.0

Time (hrs)

/ Hyd. 11
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Reservoir Report

Page 1

Reservoir No. 9 - timber wall7.3 (Redesign)
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Hydraflow Hydrographs by Intelisolve

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft) Total storage (cuft)
0.00 36.00 1,200 0 0
2.00 38.00 1,900 3,100 3,100
4.00 40.00 2,500 4,400 7,500
6.00 42.00 3,250 5,750 13,250
8.00 44.00 4,350 7,600 20,850
9.00 45.00 5,500 4,925 25,775
Culvert / Orifice Structures Weir Structures
[A] Bl [C] [D] [A] Bl [C] [D]
Rise in = 3.0 0.0 0.0 0.0 Crest Len ft = 50.00 3.00 0.00 0.00
Spanin = 3.0 0.0 0.0 0.0 Crest El ft = 4450 43.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 2.60 3.33 0.00 0.00
Invert El. ft = 38.50 0.00 0.00 0.00 Weir Type = Broad Rect — —
Length ft =20 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.50 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 - 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet contral.
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CivB CivC CivD WrA WrB WrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 36.00 0.00 — - - 0.00 0.00 - - - 0.00
2.00 3,100 38.00 0.00 -— — - 0.00 0.00 - — - 0.00
4.00 7,500 40.00 0.28 - -— — 0.00 0.00 - - - 0.28
6.00 13,250 42.00 0.43 — - - 0.00 0.00 - - — 0.43
8.00 20,850 44.00 0.55 - - - 0.00 9.99 — -— 10.54
9.00 25,775 45.00 0.60 - - - 45.96 28.26 - — - 74.81
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Hydrograph Plot

Hyd. No. 12

BMP Redesign

Hydrograph type = Reservoir
Storm frequency = 1yrs
Inflow hyd. No. = 11

Max. Elevation = 39.88 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 0.27 cfs
Time interval = 2 min
Reservoir name = timber wall7.3
Max. Storage = 7,246 cuft

Storage Indication method used.

Hydrograph Volume = 12,939 cuft

12 - Reservoir -1 Yr - Qp = 0.27 cfs

0.3 P\

\

\\

J

\
\

/7 Hyd. 11

0.0 l
0.0 48 96 144 19.224.0 28.8 33.6 38.4 43.2 48.0

Time (hrs)
/ Hyd. 12

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 123



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

BMP Redesign

Hydrograph type = Reservoir Peak discharge = 0.32 cfs
Storm frequency = 2yrs Time interval = 2 min

Inflow hyd. No. = 11 Reservoir name = timber wali7.3
Max. Elevation = 40.50 ft Max. Storage = 8,947 cuft
Storage Indication method used. Hydrograph Volume = 19,308 cuft

12 - Reservoir-2 Yr - Qp = 0.32 cfs

; o A
S 42 // \\
ol N
N\

0.0 N
00 48 06 14.4 192 24.028.8 33.6 36.4 43.2 48.0

Time (hrs)
/ Hyd. 11 / Hyd. 12
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

BMP Redesign

Hydrograph type = Reservoir Peak discharge = 0.38 cfs
Storm frequency = 10 yrs Time interval = 2 min

Inflow hyd. No. = 11 Reservoir name = timber wali7.3
Max. Elevation = 41.25 ft Max. Storage = 11,083 cuft
Storage Indication method used. Hydrograph Volume = 26,631 cuft

12 - Reservoir - 10 Yr - Qp = 0.38 cfs

1.5

1.0
(2]
£
o

0.5

*i\
0.0
0.0 4.8 96 14.4 19.2 24.0 28.8 33.6 38.4 43.2 48.0

Time (hrs)
/ Hyd. 11 / Hyd. 12
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

BMP Redesign

Hydrograph type = Reservoir Peak discharge = 10.28 cfs
Storm frequency = 100 yrs Time interval = 2 min

Inflow hyd. No. = 11 Reservoir name = timber wall7.3
Max. Elevation = 43.98 ft Max. Storage = 20,781 cuft
Storage Indication method used. Hydrograph Volume = 66,554 cuft

12 - Reservoir - 100 Yr - Qp = 10.28 cfs
25

20 |

Q cfs

19|

0 . ?g_ﬂ_-
00 42 84 126 16.8 21.0 25.2 29.4 33.6 37.8 42.0

Time (hrs)
/ Hyd. 11 / Hyd. 12
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Scott Thomas

From: Bains, Victoria A. [vbains@aesva.com]
Sent:  Tuesday, May 23, 2006 4:30 PM ,
To: Scott Thomas

Cc: ggoder@kaufcanconsulting.com
Subject: Stonehouse - BMP Inspection List

Scott,

Here is the list of BMP’s that need to be inspected.

Bent Tree:

-/ vewsoeeT ST30/06. K-, WILL C AN LFD,
V. REINePELT §/30fop. o) « 7 /.
v REWSPET S[Afov. of 1! /

Vv Lp s, q‘/;o/ap gL 1l 11 pbnd P,

Richardson’s Mill:

AES No. JCCN
BMPT3  Woors:  AetspEeT /-30/% ol . o PrOSiEMS. Deep Ve i
BMP 7.4 WC076 v [eznf ez 3a bo. ©f- AO 1t ‘

BMP 7.2 WCO077 isolop., O 77 17 //

BMP 7.1 WCo78 e/,g; @f 5/ 6. bmF alé /,7//%/,01 ¥4 Vr’t/{-’lfuﬂ( //oaﬁsc /6b/¢0f,

Let me know if you cannot find any of the certifications or calculations and | can have copies sent to you before
we meet. See you at the Sales Center next Tuesday May 30 at 1:00pm.

Thank you,
Tory

Victoria (Tory) A. Bains
Project Engineer

AES Consulting Engineers
Williamsburg | Richmond | Gloucester
(757) 253-0040

www.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.

5/30/2006
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THE ASSOCIATION AT STONEHOUSE, INC.
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June 4, 2008 : - - o
JURb 6 T

Mr. Scott Thomas |

Environmental Director EN\I&{:( k,;””M

101E Mounts Bay Road I

P. O. Box 8784

Williamsburg, VA 23287

Dear Mr. Thomas:

The Association at Stonehouse, Inc. appreciates the decision of your office to
require that Dominion be compelled to restore the four BMPs for which it is
responsible to a dry condition, as originally envisioned in the plan for
Stonehouse.

We now have a concern about two BMPs located in the Lisburn section of
Stonehouse that are presently o GCR, Inc. We have received a letter
from D. Wayne Moore, the attorney J&r GCR, Inc., which appears to indicate that
GCR wants to convey the commoyf progerty it owns, including the BMPs, to
Stonehouse. It must be made clefar to GCR that the BMPs must be left in a dry
condition. ‘

We would appreciate it if you co vise me if GCR contacts your office
concerning the transfer of these twhABMPs, and you insist that GCR have these
two BMPs established as dry B )Z b ore they are transferred to us.

/0() B 21} g

Rob;'r\?\/\/lépg)}?" | j It ”474/ 14 ;(0/ ,«,/)//,’l z / éi} '/%\7

President Emeritds l/ ‘ "0)7 7,’ % ,//o(//{/FW%//( }%(
- O/( { q7) . 7" qﬂ‘

| W/vlf yNane 5177 e

?}efﬁ:né LA (’?7 %9 ” ﬁ
4 N 1o

K 3/ hix Ck% f’/f”

9701 MiLL. Ponp Run Toano, VA 23168  (757) 566-0128 rHoNE (757) 566-1198 rax

gohw [ofr Fome-.

truly yours,
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GET

Solutions, Inc.

April 22, 2005
Geotechnical* Environmental - Testing .
To: AES Consulting Engineers 15 13
5248 Olde Towne Road we 7 1t
Williamsburg, VA 23188 - | 0,, 7 4 )
Attn: Ms. Victoria A. Bains 018

Re: Richardson’s Mill Timber Walls (Sections 1 & 2)
Stone House Development _
James City County, Virginia
G E T Project No. VB02-302T

Dear Ms. Bains: S

The purpose of this correspondence is to indicate that G E T Solutions, Inc. performed
QA/QC inspections during site and earthwork construction activities at Richardson’s Mill
subdivision Sections 1 & 2, .of the Stonehouse development in James City County,
Virginia. As part of our inspection services, the construction of the 4 BMP basins was
monitored and associated field-testing was performed in accordance with the plans and

specifications.

In this respect, it is determined that these 4 basins were constructed in general
conformance with the’ plans and specifications. Additionally, it is our opinion that these
basins should hold water, considering the relatively low-permeability characteristics of
the fill soils used at these sites, and the design and installation of the timber detention

structures.

We appreciate the opportumty to be of contmuous service to you on this project, and
trust that you will call this office with any questlons that you may have.

Respectfully Submitted,
T Solutions, Inc.

v ‘%‘
Camllle A Kotton
No.018045

Camille’ A. Kattan, P.E. §
Principal Engineer
VA Reg. # 018045

Copies: (3) Client

204 Grayson Road, Suite B » Virginia Beach, VA 23462 « Phone: (757) 518-1703 « Fax (757) 518-1704
info @ getsolutionsinc.com
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y 5248 Olde Towne Road « Suite 1 « Williamsburg, Virginia 23188
CONSULTING ENGINEERS (757) 253-0040 « Fax (757) 220-8994 - E-mail aes@aesva.com

March 27, 2006

Mr. Scott J. Thomas, P.E.

James City County Environmental Division W C 075

101-E Mounts Bay Road 2./ co7 7

P.O. Box 8784 gl 70 W g

Williamsburg, VA 23187-8784 T we% T,
7./

RE: Stonehouse Richardson’s Mill, Section 1
Timber Structure BMPs
AES Project No. 9028-08

Dear Mr. Thomas:

Mr. Marc Bennett of my office has asked me to review my design for the timber structures
being used as dams for the BMPs at the above referenced project. He has informed me that our client
would like to forego conversion of the sediment basins to the permanent BMPs and simply let them
operate as shallow marshes that would eventually silt in. The reason for this is that the contractor has
indicated that “‘more damage than good” would result from his activities to fill in the wet pool portion
of the sediment trap. This is the only activity required to convert the sediment basins to the
permanent dry detention basins.

Attached for your reference are the calculations for the poles which carry the load for the
structure and transfer it to the ground. The height of the wall, hy, is shown in the calculations as 8.5
feet. This is the height of the structure above the existing grade at the maximum point. The exposed
height of the wall is closer to 4.5 feet as soil was placed on both sides of the structure. The soil on
the downstream side is ignored, even though some passive resistance is permitted. On the upstream
side of the wall, the height of soil, hg, is shown in the calculations as 6.0 feet. This takes into account
sedimentation within 2.5 feet of the top of the wall. Both the sediment and the water load generate
forces on the wall which is ultimately resisted by the poles. This resistance is dependent on the
diameter of the pole, the depth of embedment, and the soil characteristics.

Soil values used are based upon conservative assumptions as well as soil borings performed
throughout the subdivision. Pole diameter is 12 inches as designed and verified by as-builts. The
only variable is the depth. Based upon design and the as-builts, 20 feet long poles were used in both
structures. The original design calculations only used a height of wall of 8.0 feet and required a
minimum 19.0 feet long pole. The as-builts show an increased height of the wall of 8.5 feet, a 20.0
feet long pole is required (the actual calculations require 19.7 feet which is then rounded up to 20.0
feet). Therefore the as-built structures are still adequate.

The structures are designed for the worst case condition which is the configuration where the
dry detention facility is silted in over 2 feet above the proposed bottom elevation of the basin. As a
result, leaving the sediment basins as is and allowing them to develop into shallow marshes will not
adversely impact the structure but may actually increase the life of the BMPs by increasing the time
before dredging of accumulated sediments would be required.
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Mr. Scott J. Thomas
February 10, 2006
Page 2

I trust that I have satisfactorily alleviated your concerns over the stability of the structures. If
you have any questions or require additional information regarding this matter, please do not hesitate
to contact me at your earliest convenience.

Sincerely,
AES Consulting Engineers

Aaron B. Small, P.E.
Project Manager
asmall@aesva.com

Attachments: Timber Structure Calculations

S:\Jobs\9028'08-Mill Pond Sub\Wordproc\Document\902808L19.abs.doc
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//

s 5248 Olde Towne Road, Suite 1, Williamsburg, VA 23188 (757) 253-0040

. Y / / ll;’
y 614 Moorefield Park Drive, Richmond, VA 23236 (804) 330-8040
CONSULTING ENGINEERS WWW.AESVa.com

February 15, 2005
RECEIVED
Mr. Darryl E Cook, P.E.
Mr. Scott J Thomas, P.E. FEB 17 2005
James City County Environmental Division
101-E Mounts Bay Road S RONVENTAL
Williamsburg, Virginia 23187 DIVISION

RE: Stonehouse, Richardson’s Mill, Sectios: 1
AES Project No. 9028-08
James City County Case Number S-99 01

And

Stonehouse, Richardson’s Mill, Sectio;: 2
AES Project No. 9028-13
James City County Case Number S-25 03

Dear Mr. Cook and Mr. Thomas;

We would appreciate your consideratio: of the configuration of permanent SWM/BMP
structures for the Stonehouse subdivisions refere 1ced above.

; Site improvements to the subdivisions of Richardson’s Mill, Section 1 and 2 are
substantially complete, and have been inspected by James City County Environmental Staff.
There are four-timber structure SWM/BMP’s b :tween the two subdivisions: WC075, WC076,
WC077, and WC078. These temporary sediment basins can be converted or completed to be
permanent SWM/BMP facilities.

The design and construction of these facilities provided an excavated area for sediment
accumulation during the construction period. Final conversion of the facilities, by design,
involves the restoration of the existing ground contour, and altering the discharge to the final
configuration. However, the current installations, after some repairs, meet the intent of the
original design for erosion and sediment control facility, and storm water management needs.
The question is whether the current installations need to be converted to the final design.

Under these conditions, we believe it is more beneficial to maintain the current
configuration, and we offer the following supporting reasons:

1980-2005: Celebrating 25 Years of Excellence
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Jr. Darryl E Cook, P.E.
‘Mr. Scott ] Thomas, P.E.
February 17, 2005

o That, left in the current configuration, we fully expect that a wetland environment will
naturally establish upland of the timber structure, within the remaining wet pool of the
sediment basin.

o That with transition of the wet pool area to a shallow marsh, the timber structure BMP
will have nutrient up-taking capability, removing more non-point source pollutants than a
Timber Dry Detention Basin.

o That the developing shallow marsh component assists to slow the flow of runoff through
the facility, which allows more runoff to infiltrate into the ground or evaporate.

¢ That further disturbances of the perimeter of the timber structure for the conversion
would be eliminated, thereby eliminating the potential of sediment runoff, and erosion.

e And, that the remaining wet capacity of the pool can be used to capture any erosion and
sediment runoff that any upland construction may cause in the future.

Given this information, we would appreciate a response from you to determine whether it
is permissible to maintain the current configurzation.

If you have any questions or concerns, teel free to contact me at any time.

Sincerely,
éES Consulting Engineers
Victoria A. Bains

Project Engineer
vbains@aesva.com

cc: file

$:\Jobs\9028\1 3-Mill Pond Sub. Sect. 2\Wordproc\Document\902813110.vmb.doc

3/16/2005
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Scott Thomas

From: Scott Thomas

Sent:  \Wednesday, March 16, 2005 2:31 PM

To: "Tory Bains'

Ce: Darryvl Cook

Subject: RE: Richardson's Mill Section 1 & 2 Conversion of BMP's

Based on my recollection, the approved plan(s) allowed for an excavated micropool in front of the wall/mound
area for temporary sediment basin purposes which would be restored to existing ground once the BMP was
converted. Mainly are there any further geotechnical aspects for the wall and it's soil base (mound) that need to
be considered due to a proposed permanent pool on the front sides of the wall/mound. For the approved design,
this was only intended to be a temporary pocling condition, now it will be permanent. Secandly will having a
permanent micropool result in addition maintenance burden (adjustments to the approved BMP maintenance
plan) and weuld there be any mosquito-vector related issues involved.

Also, the request letter states a question whether the current installations need to be converted to the final
approved design and lists lots of reasons to support leaving it alone, but the letter does not state the main reason
why the applicant/contractor does not want to follow the approved plan.

Scott J. Thomas, P.E.
James City Counry
Emvironmental Division

Visit:
htrp: www james-city. va.us/resources/devmegmt/div_devingmnt environ.html
and

wisw.protectedwithpride.org

From: Tory Bains [mailto:vbains@aesva.com]

Sent: Wednesday, March 16, 2005 2:17 PM

To: Scott Thomas

Subject: RE: Richardson's Mill Section 1 & 2 Conversion of BMP's

Scaott,

What are your concerns with the timber crib walls remaining in the current state?
Thanks,

Tory

Victoria (Tory) A. Bains

Project Engineer

AES Consulting Engineers

5248 Olde Towne Road, Suite 1

Williamsburg, VA 23188

Tele: (757) 253-0040

Fax: (757) 220-8994

vbains@aesva.com

Www.aesva.com

AES Consulting Engineers a Professional Corporation 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

3/16/2005
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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 delete this copy from your system.
Thank you for your cooperation.

From: Scott Thomas [mailto:SCOTTT@james-city.va.us]

Sent: Tuesday, March 15, 2005 9:22 AM

To: Bains, Victoria A.

Subject: RE: Richardson's Mill Section 1 & 2 Conversion of BMP's

I have read the request and do not want to render a decision until | ook at these four timber crib walls (if
time does not permit, maybe one that represents all of them).

Scott J. Thomas, P.E.
James City County
Environmental Division

Visit: :
http: /www james-city.va.us/resources/devimgmt/div _devmgmt_environ.htm} ; ‘
and

www protectedwithpride.org !

From: Bains, Victoria A. [mailto:vbains@aesva.com]

Sent: Monday, March 14, 2005 4:53 PM

To: Scott Thomas

Cc: ccloughly@stonehouseva.com; ggoder@kaufcanconsulting.com
Subject: Richardson's Mill Section 1 & 2 Conversion of BMP's

Scott,

! sent you a letter dated February 15, 2005 requesting the county to allow these BMP's to remain
in the current state. | wanted to check on the status of the review for not converting the BMP’s in
Richardson’s Mill Section 1 & 2 to final design. Please lgt me know if you have any questions or
concerns with the design.

if you are planning a site visit to these or any other facilities within Stonehouse please inform me
of the time and | will schedule to meet you on site.

Thank you,

Tory

3

Victoria (Tory) A. Bains i
Project Engineer i
AES Consulting Engineers
5248 Olde Towne Road, Suite 1
Williamsburg, VA 23188

Tele: (757) 253-0040

Fax: (757) 220-8994
vbains@aesva.com
www.agsva.com

I
M

3/16/2005
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Scott Thomas

R
To: Mike Randall
Subject: RE: Timber Dam BMP Acceptance at Stonehouse
Mike

#% an older email; however, | am just using it because it had your email address.
Anyways, | am sending it to to let know we have requests in now, as expected, for release of siltation bond
associated with Stonehouse Phasg/(Rrea) 1, Section 7-A, Richardson Mill Section 1 (S-99-01:5-100-02) and Richardson
Mill Section {S-64-02), which asfou kdpw contains the four timber walls.

WC 075 BMP # 7.3 Timber Crib Wall End of Morning Mist Lane /p/z 9/05 10° 3040

WC 076 BMP # 7.4 Timber Crib Wall South of Sawyer Way

WC 077 BMP # 7.2 Timber Crib Wall End of Mill Pond Run cul-de-sac (ﬁLLED /]7;/&-’-’(797\/0;4%
WC 078 BMP # 7.1 Timber Crib Wall West of Yarding Way 49}‘%/ /5
/p €Iﬁ 2////; Mﬁﬁ/

Scott J. Thomas, P.E. . 9
Director f/@ f// ¢ /1)W 7”/

James City County Environmental Division
720 1/ (4

\\:/i\iifr;/.grotectedwithgride.org /ﬁ/ /é p 7 5//} / wor //(’ / C éff%

WWW.jccegov.com é 1 (07 VEr39,) ﬂ
7‘0 / by po

From: Mike Randall [mailto:mhrandall@cox.net] ; ' _{f bz /}7 / . / y /”%/ )7 ;

Sent: Thursday, July 31, 2008 7:52 PM

To: Scott Thomas; Michael Majdeski /0 73 ﬂ 5 0 /%5 VF 5
Cc: Ellen Clark; Dave Lehnertz

Subject: Timber Dam BMP Acceptance at Stonehouse

Hello and | hope allis well. | kno

Scott,

After walking all four BMPs, it looks like the developer is at or near finalizing work on BMPs WC075, 76, 77, & 78 for acceptance by
JCCED and turn over to the Stonehouse HOA for continuing maintenance. Please let me know if/when we can expect a final
acceptance inspection. As we have previously discussed, I would like to accompany your staff on the final inspection(s) if at all
possible.

Thanks,

Mike Randall

Stonehouse Grounds & Maintenance

Tel 757-566-3405

Cell 757-293-8205

Email mhrandall@cox.net
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AES CONSULTING ENGINEERS

Engineering, Surveying and Planning
5248 Olde Towne Road, Suite 1
WILLIAMSBURG, VIRGINIA 23188

(757) 253-0040
FAX (757) 220-8994

TO SC Ef\\i’ WVon MU\\"\\

LETTER OF TRANSMITTAL

JOB NO.

9028-13

" [z

ATTENTION

Qof\’ TLI omad

RE\‘A«\urAsms H\\\ Se;\ Z

S5-07-0%2

AM%VALL P\‘wﬂ 5

WE ARE SENDING YOU ﬂAttached O Under separate cover via the foll
= [ Shop drawings [0 Prints [0 Plans [0 Samples O
] Copy of letter [ Change order (|
COPIES DATE NO. DESCRIPTION
Z L—i/7/<>‘5 éu)oé\x dlfxslc.f\ P(‘tf\ SL&Q'J“S
i ) , 4 LY ) R
2 .;\(-7103 §¢Acmey\\— Eag‘/\ v BMP 13 (cilcu\« ens (f‘“eu:s&i)
2 i
“m oK wrzy 724 APPROVED
Arinfe s ,,,*,74‘; James City Counly
SHeers tnte yoroes %
I/ .;37‘ Vi e By
2FELET I f‘;/ﬂ ﬂ/éeﬂ Dats:
fvm//f/e. :
= 6-0 3
THESE ARE TRANSMITTED as checked below:
[ For approval O Approved as submitted [0 Resubmit copies for approval
[] For your use [0 Approved as noted ] Submit copies for distribution
= [ As requested [0 Returned for corrections 0 Return corrected prints

[ For review and comment O

L] FOR BIDS DUE

0] PRINTS RETURNED AFTER LOAN TO US

REM{\RKS
Sco“‘r T~
‘DU& "ﬁ (orlslfuc,‘\ on
{‘D —Hf\e colf e,r\‘\" A€>;3n )OCC\

< 1(‘:6}5

T

N,

CMA clmwl.{\

GV\\)t}”onMezvx\‘*\\ foncesns Wt Qe O/\\\/ <uomi /\”} "“7: yoo o

COPY TO

foasi bty ‘
I Lmv& ‘H"“td’l&i H\ﬁ N (‘c\\cg la\hav\g
.QP;CJS r\C‘} %\Q C\Aar\c7€$ ‘ Af ‘(’L\cs CL\t\mf]e _o/\&L\eFﬂe Qf S

e L\aw_ éLmati BMp 7.2 usosiree,\/v

(3 L-M€

/]—ZW\ICS "

\B AsSend éK\\"\th

SIGNED:

If enclosures are not as noted, kindly notify us at once.
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AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning
5248 Olde Towne Road, Suite 1
WILLIAMSBURG, VIRGINIA 23188

Phone: (757) 253-0040
Fax: (757) 220-8994

LEITTER OF TRANSMN 1AL

CcC:

) . . . DATE JOB NO.
ATTN: Mike Majdeski 10/16/08 9028-17
. . FROM:
Co.: JCC Environmental Division Victoria Bains
RE
Address: 101-E Mounts Bay Road Stonehouse
Richardson's Mill Seetien-+-&2——"—==
Williamsburg, VA 23187 t ORI
file
WE ARE SENDING YOU THE FOLLOWING ITEMS: Attached

[} Under separate cover via

[] original(s) [X] Print(s) [] Pian(s) [1 Specification(s) [[] Change Order
[ Copy of letter(s) [] Other:

COPIES DATE No. of Pages DESCRIPTION

1 10/16/08 | 16 4 - BMP Certification

THESE ARE TRANSMITTED as checked below:

[] For your approval

[] For your signature

] For review and comment

[ ] For your use X1 As you requested [] As requested by:
[] other:
REMARKS:
If enclosures are not as noted, kindly notify us at once.
File name: S:\Jobs\3028\17 Stonehouse Easement Plats\Wordproc\Document\902817t-10-16-08vab.doc Page 1 of 1

Form Rev. 7/02
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AES CONSULTING ENGINEERS

Engineering, Surveying, and Planning ? AR AN 100
5248 Olde Towne Road, Suite 1 &éll ” El}@ @ El m_l;,
WILLIAMSBURG, VIRGINIA 23188

Phone: (757) 253-0040 MAR 3 0 7005
Fax: (757) 220-8994

ENVIRONMENTAL

, DIVISION
) DATE JOB NO.
ATTN: Scott Thomas 03/30/06 9028-08
. FROM:
CO.: JCC Environmental Victoria Bains
RE

Address:

Stonehouse - Richardson's Mill Section
1 & 2 Timber Wall BMP's

1.4
cc: 7’,17/,73)

WE ARE SENDING YOU THE FOLLOWING ITEMS: [J Attached
[J Under separate cover via

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

] Copy of letter(s) (] Other:
COPIES DATE No. of Pages DESCRIPTION
1 03/27/06 | 3 Letter & Calc: lations for Timber Walls
1 04/22/06 | 1 Letter certifying construction of BMP's in Richardson's Mill

THESE ARE TRANSMITTED as checked below:
] For your approval (] For your signature {_] For review and comment
[ For your use X As you requested [] As requested by:
[] other:

REMARKS:

Scott,

If you need anything else please let me know
Thank you,

Tory

If enclosures are not as noted, kindly notify us at once.

File name: Document2 Page 1 0f 1
Form Rev. 7/02
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James City County Environmental Division
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

County BMP ID Code (if known): W& 038
Name of Facility: .:[‘mmk Smruerure Doy PQN\ BMPNo.:_\ of l_-{ Date: (_(J_ZE#_QQ_B__

Location: Riewprnson s MMt Stcnion 2 - StoneunusE ( OFF moRmiist PisT Cuu-x.—_S_AgD_—
Name of Owner: _STosiesoust Devewobmess Comeanng  LLC .

Name of Inspector: 11, PIATOESK |

Type of Facility: DereriTion -BAS N

Weather Conditions: PTu Cuney 3% ® _ Type: I]V{inal Inspection (3 County BMP Inspection Program  [J Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.
O.K. -Theitem checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

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

.. Facility Item g 0K |

Embankments and Side Slopes:

—
. {20
Grass Height / po NV O

Vegetation Condition

Tree Growth

Erosion

Trash & Debris

Seepage

NN N NN

Fencing or Benches

Interior Landscaping/Planted Areas: (JNone (3 Constructed Wetland/Shallow Marsh m\lahlrally Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

NSNS

Other

Notes:

Page 1 of 3
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Facility Item J OK.

Water Pools: 0 Permanent Pool (Retention Basin)

{3 Shallow Marsh (Detention Basin) #None, Dry (Detention Basin)

Shoreline Erosion

Algae

Trash & Debris

Sediment

Aesthetics

Other

Inflows (Describe Types/Locations):

Condition of Structure

Erosion

Trash and Debris

Sediment

Qutlet Protection

CISKGNKN

Other

Principal Flow Control

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

Condition of Structure

v

Corrosion

\

Trash and Debris

v

Sediment

Vegetation

SN

Other

Principal Outlet Structure - Barrel,

Conduit, etc. :

Outlet Protection

Condition of Structure /
Settlement ‘/
Trash & Debris v
Erosion/Sediment /
V4

Other

Emergency Spillway (Overflow): TimfRen,

Vegetation

Lining

Erosion

Trash & Debris

Other

Notes:

Page 2 of 3

v
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Facility Item - oK. | Routine ¢ i “:“Cb”m'm{efn‘t‘s

Nuisance Type Conditions:

Mosquito Breeding \/
Animal Burrows /
Graffiti \/
Other

Surrounding Perimeter Conditions:

Land Uses

Vegetation

Trash & Debris

Aesthetics

ANANRARIR

Access /Maintenance
Roads or Paths

Other

Remarks:

Excenent St wzaro 0 /

[y

Overall Environmental Division Internal Rating: __z l s
Signature: k’\ :_)D . \/\/\/ Date: (O {.e l ¢2

Title: _Env, “TuseacvoR

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd

Page 3 of 3
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James City County Environmental Division
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities

G
County BMP 1D Code (ifknown)._ WC 0 7; 47/ 2. /W/ SFt -
Name of Facility: gm/ # 7 3 77*7/1/”// BMP No.: of Date: 5 j’D/Oé

Location: ”70;’0/‘4/9 %’74 332 77 LD;‘ 27 ,

Name of Owner:

Name of Inspector: 7 ‘/ 7/,&])’7 4 b

Type of Facility: ’

Weather Conditions: Type: %nal Inspection 3 County BMP Inspection Program  [J Owner Inspection
If an inspection item is not applicable, mark NA, otherwise mark the appro}Aate column.
O.K. -Theitem checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP,

Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

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

e - r—

' Faclhty]tem 1 OK. | Routine e Urgent _Comments

Embankments and Side Slopes: Tné///w&[, /~ /p'ﬁ/) L/Q// l/

Grass Height

Vegetation Condition

Tree Growth

Erosion

Trash & Debris

Seepage

\5&&<x<

Fencing or Benches

Interior Landscaping/Planted Areas: (JNone (J Constructed Wetland/Shallow Marsh D’Nﬁral]y Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

NANANINIGANES

Other

Notes:

Page 1 of 3
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Routine

Urgent:

Comments

Water Pools:

D-Pe(nanent Pool (Retention Basin)  {J Shallow Marsh (Detention Basin) (J None, Dry (Detention Basin)

Shoreline Erosion

Shafors perm. 2ot/

4
Agac v P gpoft /’;W/f
Trash & Debris \/ - /
Sediment v
Aesthetics "//
Other v

Inflows (Describe Types/Locations):

Condition of Structure

Erosion

Trash and Debris

Sediment

Outlet Protection

Other

NAVNINAYA

Principal Flow Control

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

Condition of Structure

—e.n/ );/// r18ty” ¥ e

Corrosion

Trash and Debris

Sediment

Vegetation

Other

NAVANENANEN

Principal Outlet Structure - Barrel,

Conduit, etc. :

A

Condition of Structure

Settlement

Trash & Debris

Erosion/Sediment

Outlet Protection

Other

QY S

Emergency Spillway (Overflow):

MY —

TN

Vegetation

Lining

Erosion

Trash & Debris

Other

Notes:
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S "Urgent ... Comments

Nuisance Type Conditions:

Mosquito Breeding L/
Animal Burrows Vv
Graffiti v
Other . \/
Surrounding Perimeter Conditions:
Land Uses v
Vegetation v
Trash & Debris ~
Aesthetics <
Access /Maintenance \/
Roads or Paths

Other b
Remarks:

Overall Environmental Division Internal Rating: ___ 5

Sigatur: Jr%/ U Date 0%’/59 vk

Title: C éI/P% ,// 5}4/'/?7{2/%/

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd
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TAX PARGEL

PINNO
CONSTRUCTION DATE
PROJECT NAME

FACILITY LOCATION

CITY-STATE
CURRENT OWNER
OWNER AﬂnﬁéSS
OWNER ADDRESS 2
CITY-STATE-ZIP CODE.
OWNER PHONE

 WS_BMPNO:

| Friday, March 12,2010
| 1:46:49 PM
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MAINTENANCE PLAN

SITE AREA acre

o
| old BMP TYP

JCC BMP CODE
POINT VALUE

SVC DRAIN AREA acres

SERVICE AREA DESCR

~ IMPERVAREA acres
 RECVSTREAM
EXT DET-WQ-CTRL

WTR QUAL VOL gcmL&

CHANPROTCTRL
CHAN PROT VOL acre-ft

SW/FLOOD CONTROL

~ GEOTECH REPORT

Additional Comments:

 DESIGN HW ELEV
~ PERM POOL ELEV

INTERNAL RATING
MISC/ICOMMENTS
BMP # 7.3, amend S-7-0




JAMES CITY COUNTY
ENVIRONMENTAL DIVISION

ENVIRONMENTAL
DIVISION

STONEHOUSE AREA 1
SEC 7 RICHARDSON MILL POND SEC 1 &2
TIMBER CRIB WALL ISSUE

o

101 MOUNTS BAY ROAD
P.O. BOX 8784
WILLIAMSBURG, VA 23185
757-253-6670
FAX 757-259-4032
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This was a long-standing issue between the developer (Dominion), the Association at Stonehouse (HOA)
and the County. In summary, plans for four timber crib walls WCQ75 (BMP 7.3), WCO76 (BMP 7.4),
WCO077 (BMP 7.2), and WC078 {BMP 7.1) which are situated within Richardson Mill Section 1 (5-99-01; S-
100-02) and Section 2 (S-64-02) were approved as dry ponds, quantity only, with a composite design
(wall and embankment) which allowed the basins to serve as temporary sediment basins during
construction. Given topography and anticipated erosion and sedimentation during Land-Disturbing
activities, the most effective E&S control for these sites were determined to be temporary sediment
basins. Around February 2005, the engineer for the project sent a letter to the County (February 15,
2005) requesting the County to consider allowing the structures to remain as wet pond features. The
County entertained this request through investigation and knowledge of the plans and site features.
From the County perspective, it was initially explored for six reasons 1) County RPA regulation changes
in 2004 and disruption to what would now be RPA; 2) wet ponds are better for water quality than dry
ponds; 3) base flows that were not disclosed during design but were clearly evident during construction;
and 4) the basins were designed for temporary sediment basin wet pools thus could handle permanent
pools; 5) function of dry versus wet and increased maintenance and hazards associated with dry ponds;
and 6) the disruption to established neighborhoods and homes due to construction associated with
backfilling the basins per the approved plans.

Without stating approval or disapproval of the request, the County required several issues to be
addressed (March 16, 2005) including geotechnical, maintenance and mosquito-vector related. The
engineer for the project provided various information to support these concerns. The County again
requested additional information in March 16, 2006 and more information was provided by the
engineer. Proper asbuilts and construction certifications were also received for the BMPs in a wet pool
mode. Requests for information continued into early 2007.

The HOA got involved with the issue in July 2006 by specifically requesting that the HOA grounds and
maintenance committee be allowed to accompany the County on all inspections of BMPs in Stonehouse.
A response was provided by the County (August 2, 2006) as well as first contact BMP educational
material. Around February of 2007, the HOA strongly began to insist that the four BMPs be installed per
the plan in dry pond mode against the engineer and County’s recommendation to allow the BMPs to be
converted to wet pond mode, as they existed during construction. Emails from the HOA were received
in early 2007 indicating opposition. The County’s response at that time is that the developer was
allowed a chance to present their case with supporting information before a decision was rendered.

A meeting with representatives of the developer occurred in April 2007. At this meeting the County and
developer looked at status of the request and information provided. The County decided to play an
intermediate role between the developer and HOA on the issue and would set a meeting with the HOA
to present the position on allowing the four BMPs to remain with wet pools.

A second formal request to allow the BMPs to remain as wet pools was received from the engineer on
May 21, 2007. The request did not address safety issues and long term effects to the wall as questioned
by the County. An email was issued by the County on June 15, 2007. The County also performed a
mosquito-vector analyses of the BMPs in their current wet pool (temporary sediment basin) condition.
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This was performed by the Mosquito Control Specialist for the County on June 28, 2007. A report was
issued and provided to the HOA.

County staff (Chief Civil Engineer, Scott Thomas) and Inspection Supervisor {Joe Buchite) met with the
representatives of the HOA on July 5, 2007. The purpose of the meeting was BMP education, review of
the approved plan configurations, and site visits to each of the timber wall BMPs. As County staff was
receiving mixed signals from HOA representatives about their desires for the BMPs, the Chief Engineer
asked that the HOA provide a letter stating their preference, so that it could be included in the overall
County’s decision. This was provided by the Association President on July 26, 2007.

Meeting and correspondence on this situation continued throughout the rest of 2007. On February 1%
2008, the County met with representatives of the developer and informed them that the basins would
need to be constructed in accordance with the approved plans as dry detention facilities and consistent
with the preferences by the HOA, who would be responsible for long-term maintenance of the facilities
in accordance with recorded inspection/Maintenance agreements.

Work by the contractor finished around September /October 2008 and HOA representatives
accompanied the County inspector of final inspections on the four BMPs. This occurred on October 10,
2008. Both parties appeared to be satisfied with the work. Asbuilt drawings were also received and
reviewed by County staff for the final configurations and found to be satisfactory. The Division Director
(Scott Thomas) accompanied the assigned County Inspector (Mike Majdeski) in the field for a brief
inspection on October 23, 2008 to visit the final products. All appeared satisfactory.

The Director followed up with a call to the HOA Grounds and Maintenance member, Mike Randall on
September 29, 2008 to ensure that the HOA was satisfied with the work. Although not part of the
County’s normal process, this courtesy was warranted given the history of the issue and established
partnerships between the County and HOA.

Throughout this whole process, County staff kept the Stonehouse District supervisor(s) appraised of the
situation that had developed and was ongoing with this issue.

L~

/0/27/03
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Timber Crib Wall Issue in Stonehouse Richardson Mill

Stonehouse Development Area One

Site Location

Brief History of Stormwater Management in Stonehouse
Typical Process (Bond Release)

Approved Plans

Stonehouse, Sec 7A, Richardson Mill Pond Section 1, (S-99-01, amended S-100-02)
Stonehouse Sec 7A, Richardson Mill Pond Section 2, (S-64-02, amended S-07-03)
Neither were DRC cases as lots were below 50 : :

« Project & BMP Information

WC 075
WC 076
WC 077
WC 078

$ 50,000
$130,000
Released
Released

BMP # 7.1 Section 1 Timber Crib Wall design
BMP#7.2  Section1 Timber Crib Wall design
BMP#7.3  Section 2 Timber Crib Wall design
BMP#7.4 Section 2 Timber Crib Wall design

E&S Bond being held for Section 1;
E&S Bond being held for Section 2;
Subdivision Bond being held for Section 1
Subdivision Bond being held for Section 2

o Photographs: Note steep slopes and remote location

e Plan Approval

o

o
O
o

Timber walls allowed in “intermittent” stream areas; followed prior Ches
Bay regulations (USGS Blue Line)

Unique Temporary Sediment Basin Design

Staff review and approval

Staff compliance inspections

Parties Involved:

sSDC Association at Stonehouse, Inc.
Bill Mistr Robert Spencer, President
Eng Heath Mike Randall, Ground & Maint
Glenn Oder (Representative of owner) Caroline Lott
Tori Bains (Engineer) Ken Kievit
Marc Bennett (Engineer) Bob Wargo
Aaron Small (Engineer) Ken Hook
Ray Nice (Contractor) Bruce Lanton

Jim Haynes

Charlie Purcer

Roger Schmidt
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Various office meetings with both parties
Full day meeting with HOA (office & field) on July 5, 2007
Various miscellaneous emails from citizens in Stonehouse

Variance Request

o

During construction, in accordance with 4VAC50-30-50 (administrative, if not
approved within 10 days, then disapproved

Originally received February 15, 2005

County staff performed inspections & had some questions, concerns
Reports and information forwarded by owner/engineer to address County
remarks on: :

Structural

Water Quality
Safety
Mosquito-Vector
Water Quality

Final reports and documentation received on October 8, 2007
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