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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: WC075 

PIN: 0520700001A 

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

Property Description: 

Site Address: 
Box 20 

Agreements: (in me as of scan date) Y Book or Doc#: 

Comments 

Stonehouse 

Richardsons Mill Common Area Section 2 

Drawer: 8 

020031122 

990026872 

Page: 
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.. 

COUNTY OF JAMES CITY, VIRGINIA ~COPY 
DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

fl-ntJ~ 
TIDS DECLARATION, made this ¥iff day of /JU:IEMIIS& , 20 0"2... 

between '5'T'"?"¢f¢~ .P~vt:. ~~ c~, (.,(.C. ' 

and all successors in interest, ("COVENANTOR(S),") owner(s) ofthe following property: __ 
&r'ot.¢.IIC1J$4 P!:.V£l.t::/'M~ A.u-A o.,A,.I'H4t£ 1

1 
5£c,Tt-aw VII~A 

1 
''&CJIAJCPS~'$ Mtu. "2G.c.'ttw 2.. 

project name, , 
Document No. ~ S Q0 €? (,8 2 ~ , Deed Book Page No. ; Instrument No. 
__________ _, and the County of James City. Virginia ("COUNTY.") 

WITNESSETH: 

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

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

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

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

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

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

~# Ot/.0031/.:l~ 
· Page 1 

~ ~. ::<~,2()02. 
Revised 01/02 
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;· 
6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any 

and all claims for damages to persons or property arising from the installation, construction, 
maintenance, repair, operation or use of the SYSTEM. 

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

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

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

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

COVENANTOR(S) 

Print Nameffitle 
ATTEST: 

COVENANTOR(S) 

d 
Print Name/Title 

ATTEST: 

Page2 Revised 01/02 
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.. 

COMMONWEALTH OF VIRGINIA 
€¥PY/COUNTYOF 'JAMG"s CJ:T'/ 

'·•' 

I hereby certify that on this I fl lrt day of D£cEm8 £{l 20 o 2.. , before the subscribed, a 
Notary Public of the State of Virginia, and for the City/County of 0Afl1 es C;J:.Tj , aforesaid 
personally appeared LAw&ftJC.G 0 .• MjtZ~.5 and did acknowledge the aforegoing 
instrument to be their Act. 

'1-k-
"' IN WITNESS WHEREOF, I have hereunto set my hand and official seal this II day of 
vtC..E)YJ8&fL 200;:1 

My Commission expires: M~H 31, c9QO(p 

Approved as to form: 

drainage. pre 

Page3 

Notary Public 

This Declaration of Covenants prepared by: 

Jl¥4t,s H. ~",..,. 
(Print Name) 

\lle£...~5(1]~ Dw.e., 
(Title) 

/Z..O "f~E.&fll. STIIS!T 
(Address) 

(City) (State) (Zip) 

Revised 01/02 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification 

Standard Forms & Instructions 

Contents 
Record Drawing and Construction Certification Forms 

Section 1 - Site Information 
Section 2 - Construction Information 
Section 3 - Owner I Designer I Contractor Information 
Section 4 - Professional Certifications 
Section 5 - Certification Requirements and Instructions 

Record Drawing Checklist 
I. Methods and Presentation 
n. Minimum Standards 
TII. Group A- Wet Ponds 
IV. Group B- Wetlands 
V. Group C- Infiltration Practices 
VI. Group D- Filtering Systems 

(Required for All Facilities) 
(Required for All Facilities) 

VII. Group E - Open Channel Systems 
VIII. Group F- Extended Dry Detention 

Page 

1 
2 
2 
3 
4 

6 
6 
8 
9 
10 
11 
12 
13 
14 
15 

IX. Group G -Open Spaces 
X. Storm Drainage Systems (Associated with BMP's Only) 

XII. Other Systems 
XIII. References 

15 
16 

Issue Date 
February I, 2001 

I 
I 
I 

I 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of 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 he 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.: JCCCaseNo. S - 64 - ..:.0::.2 ____ _ 

Project Type: [8] Residential 0Business Tax Map/Parcel No.: (6-4) (1-1) 
D Commercial OOffice BMP ID Code (if known): WC075 
0 Institutional D Industrial Zoning District: PUD-R 
0Public 0Roadway Land Use: Residential 
OOther 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): 
[gl JCC Geodetic Ground Control D USGS 0Temporary D Arbitrary D Other 

Station Number or Name: ~30::.:3=~:----:------------------------
Datum or Reference Elevation: NGVD 1929 
Control Description: NAD 27 
Control Location from Subject Facility: 3.5 miles south 

Page I of 16 

r 
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Section 2- Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: ~Yes 0 No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: 7'Jan=u:;::ary:..<....::2:..::.0.::.:03::__ ____ r==i-;-;--""""1"9~--,r=;-~~----
Facility Monitored by County Representative during Construction: 0 Yes 0 No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility:..:G:.:;e-=or:sg;;-e..:.N.:..:i.::cce::..&=.::..:S:c.:o;.::n;.::;s,'-'l:::n.:::c.'---------------­
Name of Professional Firm Who Routinely Monitored Construction: -----~-------------­
Date of Completion for SWM/BMP Facility: 
Date of Record Drawing/Construction Certification Submittal: ::.0.:::81..:.1.:::61..:.04~------------------

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

Section 3 -Owner I Designer I Contractor Information: 

Owner/Developer: (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: ~7.::..57:._·=23.::..4:....-.::..500=0'---------
Contact Person: ::.Jerry::::.:..~:...M=o::::o.:.:re::..,_ _______ _ 

Fax:757-234-5091 
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 I BMP facility.) 

BMP Contractor: 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite I 
Williamsburg, VA 23188 
Business Phone: ;-75::..7:....·:::25:c.:3:....-0.::.:04::..:c.:O _____________________ _ 
Fax: 757-220.8994 
Responsible Plan Preparer: .::.:M.:.:arc:::..::..:::::B:=en:!:n.::e:::tt'---------------------
Title: Senior Project Manager 

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

Plan Name: ~·s;::ec:::.:ti::.:'o::::n:...;l:-::-::-::-::::::-------------------------
Finn's Project No. .=:.9:;:02==8=-·.:::08:::..,_ _____________________ _ 
Plan Date: June 26, 2002 
Sheet No. 's Applicable to SWMIBMP Facility: 8 I l4A I I ---- ----- -----

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

Name: George Nice & Sons, Inc. 

I 

Mailing Address: .;-;1;-';4:=;;3:-;:S;:;:kim::;;' :::;i:;:nc::.o.::R.:.:o:.::a=d---------------------­
Williamsburg, VA 23188-2229 
Business Phone: 

7
C7:.::5;...:.7t.,;,) 5:...6:..::5....:-2::.:8:::.8:::..5 ____________________ _ 

Fax: (757)565-1526 
Contact Person: Ra Nice 

~~~---------------------------------------Site Foreman/Supervisor: 
Specialty Subcontractors & Purpose (for BMP Construction Only): 

r 

I\ 

I 
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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 I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, VA23188 
Business Phone: .-':7.::..5.::..7--=2.::..5.::..3--=0...::.0...::.40-'--------,--­
Fax: 757-220-8994 

Signature: ..JL::.'-~·-=-~+~-<:---7"""'"""",._ ____ _ 
Date: __ ~~~~~------------

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

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 Storm water Management I 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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James City County, Virginia 
Environmental Division 

RECEIVED 

ENVIRONMENTAL 
DIVISION 

Jr..,:; 5 
~"o1 ,ov 

Stormwater Management I BMP Facilities ,~~ 
Record Drawing and Construction Certification 

Standard Farms & Instructions 

Contents Page 
Record Drawing and Construction Certification Forms 

Section 1 - Site Information 1 
Section 2 - Construction Information 2 
Section 3 - Owner I Designer I 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 
II. Minimum Standards (Required for All Facilities) 6 
III. Group A- Wet Ponds 8 
IV. Group B- Wetlands 9 
V. Group C- Infiltration Practices 10 
VI. Group D- Filtering Systems 11 
VII. Group E- Open Channel Systems 12 
VIII. Group F- Extended Dry Detention 13 
IX. Group G- Open Spaces 14 
X. Storm Drainage Systems (Associated with BMP's Only) 15 
XII. Other Systems 15 
XIII. References 16 

Issue Date 
February 1, 2001 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification 

Standard Forms & Instructions 

Contents 
Record Drawing and Construction Certification Forms 

Section I - Site Information 
Section 2 - Construction Information 
Section 3 - Owner I Designer I Contractor Information 
Section 4 - Professional Certifications 
Section 5 - Certification Requirements and Instructions 

Record Drawing Checklist 
I. Methods and Presentation 
n. Minimum Standards 
ill. Group A- Wet Ponds 
IV. Group B- Wetlands 
V. Group C- Infiltration Practices 
VI. Group D- Filtering Systems 

(Required for All Facilities) 
(Required for All Facilities) 

VTI. GroupE- Open Channel Systems 
VIII. Group F- Extended Dry Detention 
IX. Group G - Open Spaces 
X. Storm Drainage Systems (Associated with BMP's Only) 
XTI. Other Systems 
XTII. References 

Page 

I 
2 
2 
3 
4 

6 
6 
8 
9 
10 
11 
12 
13 
14 
15 
15 
16 

Issue Date 
February 1, 2001 

... 
I 

" I 
I 

I 
_____ i 

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 011



James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP,s shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of 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: [8J Residential 0Business Tax Map/Parcel No.: (6-4) (1-1) 
0 Commercial 00ffice BMP ID Code (if known): WC075 
0 Institutional 0 Industrial Zoning District: PUD-R 
0Public 0Roadway Land Use: Residential 
OOther 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 (ifknown): 
[8J JCC Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 
Station Number or Name: 303 

~~----------------------------------------------------
Datum or Reference Elevation: .::...N:...::G:..:Vc...::D:.....::...19:..:2:.::9 ______________________________________________ __ 

Control Description: o._N:.:..A==D'-2=-7'---------------------------------------------------
Control Location from Subject Facility: 3.5 miles south 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: [gl Yes 0 No 0Unknown 
Approx. Construction Start Date for SWM/BMP Facility: .::..:Ja=n=u7ary:L_:_2=-0:...:0:.::3 _____ --.=;-::-::------..==;-::-:------..==r-::-::-::------

Facility Monitored by County Representative during Construction: 0 Yes 0 No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: ..::G:.::e.:::.or:;;g<.:e:.::N..:.:i:.:c.:::.e..::&::...::S.:::.on:::s2,..::In::.:c::.· _______________ _ 
Name of Professional Firm Who Routinely Monitored Construction: 
Date of Completion for SWM/BMP Facility: 
Date of Record Drawing/Construction Certification Submittal: _0_8/_1_6_/0_4 ___________________ _ 

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

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: (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: -'-7.:...57"----,2,....34,....--'-5-'-00-=-0'--------- 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 I BMP facility.) 

BMP Contractor: 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 01de 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. ...,9...,.02..,..8_-_0_8 ________________________ _ 
Plan Date: June 26, 2002 
Sheet No. 's Applicable to SWM/BMP Facility: 8 __ 1_4A_ I ___ _ 

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

Name: George Nice & Sons, Inc. 

I 

Mailing Address: :=:14:-:-3=::-:::-S=:ki=::.m=::i::::n.::.o..:.R.:.:o:.::a=d ______________________ _ 
Williamsburg, VA 23188-2229 
Business Phone: ""(7'-'5_;_7.!...,) .:...56.::..:5:..._-=-28.::..:8::..::5 ______________________ _ 
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/EMF Facilities. 
A Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of Stormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I 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 Pr~ect Mana 

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

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 I 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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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of 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: 
BMP Location: 

Stonehouse- Richardson's Mill 
CA-48C (Between lots 28 & 29 on Morning Mist Lane) 

County Plan No.: JCC Case No. S - 64 - ""02:::..-___ _ 

Project Type: 18] Residential 
D Commercial 
0 Institutional 
0Public 

0Business 
OOffice 
0 Industrial 
0Roadway 

00ther ________ _ 

Tax Map/Parcel No.: 
BMP ID Code (if known): 
Zoning District: 
Land Use: 
Site Area (sf or acres): 

(6-4) (l-1) 
WC075 
PUD-R 
Residential 
52.05 

Brief Description of Stormwater Management/BMP Facility: Timber Structure 

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

Nearest Vertical Ground Control (if known): 
~ JCC Geodetic Ground Control D USGS 0Temporary D Arbitrary 0 Other 

Station Number or Name: ~30=:3::-::::-::-::~----------------------
Datum or Reference Elevation: :-:NC.:::GC:V-=D:-:l:-:c9-=2::--9 _____________________ _ 

Control Description: =-N=-A=D:....:2:..:.7_-:-----------------------
Control Location from Subject Facility: 3.5 miles south 

Page I of 16 
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Section 2- Stormwater Management I BMP Facility Construction Information: 

PreConstructionMeeting Held for Construction ofSWM/BMP Facility: 181 Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWM/BMP Facility: January 2003 
Facility Monitored by County Representative during Cons=tru='c":ti:". on:..<..::: ~=-------;D=r:Y;;:-es-r=O=r:N:;-o---.O=ru;-;-cnkn:--o-wn __ _ 
Name of Site Work Contractor Who Constructed Facility:::"G'";eo.:.:r,.g;;:.e.:.:N.:..oic.;c;e'-'&=-::So..:o;::n;:,s,c..:l::::nc:::.:. ______________ _ 

Name of Professional Firm Who Routinely Monitored Construction: -----~-------------­
Date of Completion for SWM/BMP Facility: 
Date of Record Drawing/Construction Certification Submittal: :::.0.:::81..:.1.:::6/..::0...:.4 __________________ _ 

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

Section 3 Owner I Designer I 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: -::-75::..7:...-;;;;;23:....4:....-5:...:0:..::0..;;.0________ Fax:757-234-509 I 
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 I BMP facility.) 

BMP Contractor: 

Finn Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, VA 23188 
Business Phone: ;-7::..57.:....-.:::25::.;3:....-..;;.004.::....;.;0'------------------------
Fax: 757-220.8994 
Responsible Plan Preparer: ::.;M::;;arc::.::..:::B.::en:::n:::ett:::.... __________________ _ 
Title: Senior Project Manager 

Stonehouse- Development Area One, Phase 1- Section VII-A, "Richardson's Mill"-
Plan Name: 'section 1 
Finn's ProjectN~o.=~90~2~8;-:-0~8;------------------------

Plan Date: June 26, 2002 
Sheet No.'s Applicable to SWMIBMP Facility: _8_ I ~ I ___ I I 

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

Name: George Nice & Sons, Inc. 
Mailing Address: 2;14:';3~Ski:;;':;;:m;;;in~o:..R=oa::.:d;:...._ ____________________ _ 
Williamsburg, VA 23 I 88-2229 
Business Phone: 

7
(7;..;;5-'-7'-) 5:..6~5....;-2;;.;8;...8.;;..5 ____________________ _ 

Fax: (757)565-1526 
Contact Person: Ra Nice 
Site Foreman/SupervJ.::.=-!-.s.:..o.:..or:~-------------------------

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

Certifying Professionals: (Note: A Registered Profossional 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/EMF Facilities. 
A Registered Profossional Engineer is responsible for the inspection, monitoring and 
certification of Stormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, VA23188 
Business Phone: .:,7=-57'---=2=-53=--.:.0..:..04..:..0:....-____ ~-
Fax: 757-220-8994 

Signature:-P-!~-4---:...j'-=--t----:::.,;JE:>."""""""-----­
Date: --~+--<~~=-------------

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

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 I 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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TOP BOTTOM Cl.EAN our 
WALL (1) ELEV. (2) ELEV. ( 3) 

1 4. §0 32.00 36.00 
5 ...... 

UPON CONVERSION TO BMP GRADE 
PROVIDE POSITIVE DRAINAGE 10 
OUTFALL ORIFICE. 

tf:, WET POOL EUc:V -'(c.C4L) __ 
9-J 

WET 
POOc (4) 

38.50 

TO, 

\ 

DRAINAGE 
A.REA (AC ) 

3.40 

~­

EXISTING 
GROU~m 

SECURE RISER PIF'E TO TIMBER-. 
WALL W/STAINLESS STEEL BANDS \ 

TO BE BUILT TO BMP SI'AI'ID~.RDS-\ 

(SEE BMP SECTION P A) \ 

8" PERFORATED (1/2"0 HOI_ES) ~.~. 
PVC RISER STANDPIPE PIPE 
WITH 8"0 END CAP 

CLASS 1 RIP-RAP 
SURROUNDiriG PIPE 

8" PVC TEE--._~ 

,-lJ1 CLEAN OUT ELEV. (3) 
~· -~·' 

--- -----~=~ 

,(;1 BOTTOM .=E=LE=-V_._.__,_ ___ _ 
'o/ -

RIP--RAP APRON 
1 o· Ml~l '-------1 

~~- TOP WALL (1) ,d, 
--·~c-4---. ''-..., -p· 

OVIDE WATERSTOP AROUr"D CIRCUMFEREI~CE OF OUTLET PIPE 

3'' PVC PIPE 
PROVIDE CLASS 1 RIP-RAP Ml r". OF 18" DEEP, 
GROUTED IN PLP,CE (RE-USE TEMPORARY 
CHECK DAM MATERIAL IF FEASIBLE) 

2 

PROVIDE GROUTED RIP-RAP AT CE1~TER 
OF FILL (SEE BMP PLAN VIEW BELOW) 

EC-3 Mil; TTING 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

1 THE CONTRACTOR SHALL PROVIDE ALL WORK A~ID Mfl.TERIALS NEEDED 
TO CDr"STRUCT THE STORMWATER BASIN, STORMWATER 
MANAGEMENT PONDS, BEST MAN~1GEMENT PRACTICES, SEDIMU'il 
BASINS AND SEDIME~IT TRAPS THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AI'ID MATERIALS NEEDED FOR THE 
COMPLETION OF GR.ADII·IC AI•ID EARTHWORK ASSOCIATED WITH THE 
CO~ISTRUCTION. 

2. THE OWNER SHALL CONSULT AND PROVIDE FOil THE SEINICES 
OF A GEOTECHNICAL EI~GII,IEER. THE GEOTECHI~ICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED FILL MATERIALS, IDE~ITWYING 

SOIL CLASSIFICATION, PERfAEABILITY, PLASTICITY INDEX, AND 
COMPACTION. f\LL TESTS SHALL BE IN CONFORMANCE WITH ASnA 
STA~IDARDS. THE COST Of' THE SERVICES OF THE GEOTECHNICAl_ 
ENGINCEFI SIIALL BE THE RESPONSIBILITY OF THE OWNER. SATISFACTORY 
GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. 

3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PErWOf\MED BY 
A GEOTECHNICAL E~IGINEER AT THE EXPENSE OF THE OWNER. 

4. Dr'-SITE EXCAVATED MATERIAL, IF DETERMI~IED SUITABI_E !'OR USE /;S 
FILL MATERIAL BY A GEOTECHNICAL ENGINEER, ,I,IAY BE USED 
FOR CONSTRUCTION. SHOULD ADDITIONAL MATERIAl_ BE 
REQUIRED, THE CDrHRACTOR SHALL IDENTIFY THE NEED FOR 
MATt:Rir\L TO THE OWI'IER, A.S ADDITIONAL. BORROW MATERIAL MAY BE 
AVAILABLE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED 
MJITERIAL DETERMINED BY THE GEOTECHNICAL EriGII'iEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 

NONWOVEN GEOMEMBRANE UNDERRUNNER FABRIC TO BE 
PLACED ON COMPACT[(l NATIVE SOIL PRIOR TO FILL 
PLACDIIE~T FABRIC TO BE FULL LEriCTH OF TIMBER 

STRUCTURE. FAGR:IC TO BE f'ASTEriED TO WALL TO HEIGHT OF 
COMPACTED FILL. FABRIC SHALL BE A~IOCO 4516 OR EQUAL 

( 
~COMPACTED-\\ 

SUBGRADE ) \ 
LOCAL EXCESS EARTH 
MATERIAL COMPACTED TO 
95% DlriSITY @ OPTIMUM 

COriTRACTOR'S EXPENSE. ALL EXCA.VATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHEic;: BE DEPOSITED ON SITE AND SPREAD 
BY THE COriTRA.CTOR, OR SHALL BE DEPOSITED IN AN AREA ON TI-lE 
STONEHOUSE PROPERTY AS DIRECTED BY THE OWriER. THE CDrHRACTOR 
SH~1LL PROVIDE PROPER STABILIZATION, AND EROSIO~I AND SEDIMEriT 
CONTROL MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD 
EDITION. 

2"x8" OR 2"x6" TON GUt: AND GROOVE-
LUMBER (ATTACH W/100 flAILS, .\ 
2 PER BOARD) 

2"'xtl" NAILER STRIP (ATTACHED -
TO WALL W/200 NAILS) 

EC-1 STONE OVER -
FILTER CLO IH 

CL ? wjz 0 ~ 
~ Q 

"" 0 

3'·-0" MINIMUM WllJTH 

NO TEe 

EXTEND GROUTED RIP-RAP 
DOWNSTREAfvl OF WEIP 
OUIFALL APPROX 3 FT. 
BEYOND TOE OF SLOPE 

CONSTRUCT TIMBER STRUCTURE TO 
BE CONVEX UPSTREAM (AS SHOWN) 

-o 
0 

UPSTREAw~ 

s'-o" 
rA 

L-- 10.0 • I 

PLAN VIEW 
SCALE: N•UNE 

2"x8" OR 2"x6" TONGUE J\ND _.......-V 
GROOVE LUMBER (MAIN WALL) 
(DRIVEN INTO EXISTICIG GRADE 
A MINIMUM OF 36") 

4' D.C. .I 
J_ J_ ~ 

OPENING FOR 3" PVC OU I LET 
(DOUBLE STRINGERS AROUND UPSTREAM ELEVATION 
PIPE OUTLET) (ONE ABOVE SCALE: NONE 

PIPE. ONE BELOW PIPE) 

PROVIIJE WELL COf~PACTED 
NATIVE SOIL, SAND OR GRAVEL 

FOR FULL. DEPTH AROUND POST \ 
MOISTURE CONTENT 

SEDIMENT BASIN DETAIL 
\THIS FILL AREA TO REMAIN AFTER 

COI~VERSION OF FACILITY FROM 
l'lMPORARY SEDIMEIH BASIN TO 
PERf!,AiiE~IT BMP FACILITY 

5. RECORD IJIIAWI~IGS (AS-BUlL TS) OF THE STORM WATER MANAGEMENT 
FACIUTY PROPOSED 0~1 THESE DRAWINGS fAUST BE SUPF'LiED TO THE 
JAMES CITY COU~ITY ENVIRO~IMENTAL DIVISION WITHIN 30 DAYS OF 

FILTER CLOTH TO BE 
PLACED A Mil'. OF 
5 FEET UPSTREAM AND 
DOWNSTI<EAM, AND 
12 INCHES UP 
Wt-\LL STAPLE 
FIUER CLOTH TO 

COMPLETION OF THE SWM/BMP FACILITY. A, CONSTRUCTIO~I 
CmTIFICATE OF THE SWM/Bf;IP SHALL BE SUPPLIED WITH THE RECORD 
DRAWI~IGS. RECORD DRAWINGS AND SWM/BMP CERTIFICATION SHALL BE 
SUBMITTED, REVIEWED A1~D APPROVED BY THE STAFF OF THE JAMES 
CITY COUNTY ENVIRONMEI•HAL DIVISION PRIOR TO THE RELEASE OF 
POSTED BONDS AND/OR SURE~ES. 

CONVERSION OF SEDIMENT BASINS INTO BMP FACILITIES 

WALL COVER CLOTH 
'"liTH EC-1 STONE. 

TOP ELEV (BMP 7.3)~ -4+5-45.45 

BMP F.~CILITIES WILL INITIALLY BE CONSTRUCTED AS SEDIMENT BASINS 
REQUIRING EXCAVATION TO PROVIDE ADEQUATE STOF<AGE. ONCE J.C.C. 
ENVIRONiviENTAL DIVISION GIVES CONCURRENCE TO REMOVE THE 
SEDIMENT BASIN FACILITIES, EXCAVATED MATERII',L SHOULD BE 
REPLACED. ORIGINAL Gr,ADES SHOULD BE RESTORED AriD POSITIVE 
DRAINAGE SHALL BE PROVIDED TO OUTFALL ORIFICE AS NECESSARY. 
ANY EXCESS EARTH OR SEDIMENT SHALL BE REMOVED AND DISPOSED 
OF BY CONTRACTOR. ALL DISTURBED AREA SHALL BE SEEDED AND 
STABILIZED. 

EXISTING-" 
GROUND 

~ \-12" T~ATEIJ POST 

EC-1, TYPE A STONE 
OVER Fl L TER CL.OTH 

BMP 7.3c 
1 YEAR STORM ELEVATIOC1 39.88 
2 YEAR STORM ELEVATION 40.50 
10 YE~R STORM ELEVATION 41 25 
100 YEAR STORM ELEVATION 43.98 

NO TEe 

2"x8" CAP 

ALL LUMBER TO BE 
PRESSURE TREATED ALL 
FASIENERS TO BE GALV­
ANIZED. 0" x 3" REDUCER 

SECURE RISEP TO TI,;IOER ;u/LL 1:/SThiHL .. ESS\ 
STEEL D' HGS /JlD SUPF CRT ROBS 

-- 20d NAILS STAGGER @ 12" C/C 

/, 
3/4" GAL. BOLT w/1 1/2"¢ WASHERS EACH END 

TOP OF WALL (BMP 7.3) ~ ~45.45 

To') or s" 0 ERCOR 't'EG r·.?c 
EL[ /. \1.0 (D1.1P 7 3) 

S" PERIGR/TEB C/?"¢ iiO'..ES) --zi'/_'tj;~f'\ 

- GALVANIZED 20d NAILS 
2 PER FACE BOARD 

ciillt++-+tlll'/t--i---- 2- 2" ,g" STRINGERS 

P /C ;\ISER ST \HDPI?E PIPE 
o\Ffll S"i! DlD ShP 

5b:!Rf1GUFIG ST."HD PIPE---.......~ 
\\ITII FILTER FABRIS \FIB ........._...__ 
CU,SS 1 RIP R/' P 

8" PERFSR;'.TEB ("o/2"~ I ISLES)-·-·--------:_ 
P o'G PIPE ~¥~~~~{{; 

24" MIN. EMBEDDED 
lfiTO SIDE SLOPES (TYP ) 

8" PERFORATED PVC 
PIPE (3'-0" LOCIC) 
WITH 8"0 END CAP 

8" PVC TEE 

lfiV.(BMP 7.3)=>3&5 
38.38 

BOTTOM BOARD DRIVEN A MINIIv1UM ___/ 
OF 36" INTO EXIST. GROUND 

·' ' ·-

PROVIDE WELL COIAPACTED NATIVE-~ 
SOIL, SAND OR GRAVEL FOR FULL 

NOTE' 
ALL PVC PIPII'-IG USED 

DEPTH AROUND POST 

SHOULD BE SCH. 40 I SECTION A-A 
NOT TO SCALE 

:~,: 
HJIH'"f''+--12" PRESSURE TREATED 

~ ~ :I:~:U:N B:,L::CGROUND DEPTH ~ 12 
DEPTH ALWAYS TO EQUAL OR BE 
GREATER THNJ THE ABOVE GROUND 
HEICHT 

PRESSURE TREATED WOOD DRY DETENTION STRUCTURE WC07.3 

STORMWATER MANAGEMENT/ BMP FACILITY_ 
MAINTENAt>JCE PL~N_EQR BMP 7.3 AND 7.4 

PROPER MAINTEriANCF OF THIS FACILITY IS Er1COURAGEO TO PREVENT THE 
INTRODUCTION OF DEBRIS MID SEDIMENT IN TO THE FACIUTY, SPILLWAY(S) AND 
DOWNSTREAM WATERWAYS. FOtLOWII'iG 11'1STALLATIDr1 OF THE FACILITY A~ID 
ESTABLISHMENT OF VEGETATION IN DISTURBED AIIEAS, lriSPECTIOI~S FOR 
SmiMENT BUILDUPS WILL BE PERFORMED AT LEAST OUAI(IERLY IT IS 
AI~TICIPATED THAT UNDER NORI~AL CONDITIONS, SEDIMEfol I REMOVAL FROf~ THE 
r--ACILilY WILL BE REOUII\ED ONCE EVERY 10 YEARS. IF OTHER COriSTRIJCTIOrl 
OR RlLATEO ACTIVITIES ARE PERFOR~IED ON UPSLOPE PARCELS, ADEOUATE 
PROTECTION SHOULD BE PROVIDED ANIJ II,SPECTIONS PEfiFOR~IED AT LEAST 
ONCE 'WEEKLY. 

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL I~'SPECT THF SWM 
STRUCTURE AFTER EACH SIGNIFICANT RAirii'ALL EVENT OR THE FOLLOWII~G 
WORKING DAY IF A WEEKEriD OR HOLIDAY OCCUIIS. A SIGNIFICAriT RAINFALL 
FOR THIS STRUCTURE. IS DEFINED AS ONE (I) II"CH OF< MORE OF GI'.UGED 
RAINFALL WITH II~ A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESE~ITATIIJE 
OF THE COUNTY MAY JOINTLY INSPECT THE STRUCTURE. ~PPROPI(IATE 
ACTION, PERFORMED AT THE COST OF THE OWNER, WILL tJE TAKEI'i TO 
ENSURE APPROPRIATE MAI~ITEN Af1CE. WHERE SmUCTURES ARE TO BE 
MAINTAINED JOINTLY, ALLOCATION OF MAIIHENAi•ICE COSTS WILL BE 1r1 
ACCORDANCE WITH THE TERMS ESTABLISHED IN MAINTENP,NCE AGREEMENTS. 
KEYS TO LOCKED ACCESS POir"-ITS SHALL BE MADE AVAILABLE TO COUIHY 
I~ISPECTION PERSONNEL UPON RF:()UEST. 

INSPECTION AI•ID MAI~ITENAI'ICE OF THE FI\CILITY WIIJ. CONSIST OF THE 
FOLLOWING ADDITIONAL MEASUR'ES: 

1. THE INSPECTIO~I FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL 
INSPECTION AND A PHYSICAL DETERMI1~ATION OF SEDIMENT DEPTH Wlllllrl THE 
STORAGE AREA. IF THE DEPTH OF SEDIMEciT REACHES THE DEPTH OF 1.0 it. 
ABOVE THE BOTTOM Of. THE LOW FLOW ORIFICE IN THE TIMBER WALL, REMOVf\L 
IS REQUIRED USING A RUBBER-WHEELED tlACKHOE. AT THIS TIME, THE 
STILLING BASINS LOCATED AT THE OUTFALLS 01 THE STORM SEWlR PIPE 
SYS ITMS SHALL ALSO BE INSPEC I·ED. IF THE DEPTH Of- SEDI~IENT WITIIIN THE 
STILLING BASINS REACHES A DEPTH OF 18" ABOVE THE BOTTOM OF THE BASI~I 
OR 6" A.BOVE THE lriVERT OF THE OUTFALL PIPE, REMOVAL OF THE MATERIAL 
IS REQUIRED. AT THE SAME Tl Me, OR AT LEAST Of\ICE PEl? YEAR, CLEMI THE 
OUTLET PIPES WITHIN THE Tlf~BIER WI\LL DETE~ITION BASINS OF ,~CCUMULATED 
SEDif~EIHS. DISPOSE OF SEDIMENTS REI~OVEO FRm~ THE FACILITY AT Arl 
A.CCEPTABLE DISPOSAL AREA. 

2. PERf'ORM OUARTERL Y INSPECTIONS OF THE TIMBER STRUCTURE M"D 
SPILLWAY DEVICES FOR THE OBSERVANCE OF COLLECTFD DEBRIS. IMMEDIATELY 
REMOVE JI.NY DEBRIS TO MAI~ITAII'i THE INTEGRITY OF THE STI\IJCTIJRE AND 
PROVIDE AI~ ATTRACTIVE APPEARANCE. 

3. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. 
STRUCTURAL I~ISPECTION SHALL BE PERFORMED Orl THE TIMBER WALL, 
ORIFICE/ WEIR(S), OUTLET DEVICE AriD STONE APRONS. IF DAMAGE IS 
EVIDENT, FURTHER II~VESTIGATION BY A PROFESSIONAL EI,GINEER MAY BE 
REQUIRED TO ASSESS THE INTEGRITY Of- THE STRUCTURE. 

4. PERFORM OUARTERL Y INSPECTIONS OF THE GRADED SIDE SLOPES OF THE 
DETENTION FACILITY FOR SIGNS OF ANIMAL/ RODENT BORROWS OR SLOPE 
EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR 
RESEEDING AS APPROPRIATE. 

5. RECORD KEEPING. THE OW'NER OR DESIGNATED REPRESE~ITATIVE SHALL 
KEEP REASONABLE, ACCURATE WRITTErl RECORDS OR II'ISPECTIONS PEFIFORMED 
FOR THE STRUCTURE. RECORDS SHALL DOCUMENT OR REPAIRS PERFORMED. 
COPIES SHALL BE PROVIDED TO THE COUhiTY UPON REOUEST. 

6. THE FACILITY SHALL I~OT B:E MODIFIED IN A~IY WAY WITHOUT PFIIOR 
CONSENT/ APPROVAL OF THE COUNTY. 
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--,------ ---·,---- ·--- ----,---- ,---- I 
SEIJIIviCNT I TOP EJOTTOM CLI:AI' OUT' WE r DRAIIII1CE . 

BI\.SIN 'I W.IILL (1) E~EV. (2) ElFV. (3) POOL (4) A.REA (AC.). 

-£~tt~G-~~~r=-}-·--- ·-~~~----~-~ ~---rltJg )2.00 36.00 38.50 3.40 

TO\. 

SECUI<E RISER PIPE TO TIMBER-\ 
WALL W/STAINLESS STEEL OAI'IDS \ 

\ 
TO BE BUILT TO OfW ST AIIDA~DS­

(SEE BMP SFCTIDI~ A-A) 

8" PERFORA lEU (1 /2",,; HOLES) 
PVC RISlR STP.NDI'IC'E PIPE 

\ 

RIP-RAP ArROI•I 
1 o' Mil~. 

TOP WALL (I) ,,h 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

I. THE COI•!TRACTOR SHAL.L PROVIDE ~ILL WORK AI·ID MATERIALS IIEEDED 
TO COIISTRUCT THE STORMWATm BASII•I, STORMWATF:R 
MANAGEiviENT POIJDS, BEST MANACEMEIH PRACTICES, SEDIMENT 
BASII•IS AIJD SEDIMENT TRAPS. THE WORK SHALL INCLUDE fi.LL LABOR, 
I.MTERI;\LS, EQUIPMENT AND MATERI;\LS I'IEEDED FOR THE 
COMPLETION OF Gf~ADII:G AIID E,\RTHWORK ASSOCIATED 11'/ITH THE 
CONSTRUCTIOI·.L 

2. THE OWII[R SHi\.LL CONSULT AIID PROVIDE FOR THE SERVICES 
OF A GEOTECI-I~IICAL EIIGINEER. THE GEOTECHI"ICA.L EI•ICINEER SHALL 
PROVIlll llST RESULTS 01·1 PLACED FILL MATERIAI.S, IDEIITIFYING UF'O~I COINERSIOII TO BI,1P GRAUE 

PROVIDE POSITIVE DRMIAGl TO 
OUTFALL Of<lfiCE. 

\\\1 /'' 

WITH 8"16 E~m CAP ''·,·~ OVIDE WA TERSTOP AROUIID CIRCUMFERENCE Uf OUTLll Pic' I:: SOIL CL!\SSIFIC!I TIOII, PERMEABILITY, PLASTICITY INDEX, A liD 

CLASS 1 RIP-RAP-- -
SURROUI'IDI~IC PIPE 

3" f''/C PIPE 

COMPACTIO~i. ALL TESTS SHALl. BF II' CONFORMAI'ICE VVITH ASTM 
ST/I.NDARDS. THE COST Of' TilE SERVICES OF THE CEOTECHI•IICAL 

EX,STIIIG 

---------
CROUNO 

. >--~ __ /--. --~- ···-· 

PROVIDE CLASS 1 Rlf'-R.AP '~Ill. UF 18" DEEP, 
GROUTED 10: F'LACE (RE-USE TEMPORARY 
CfiECK DAM lviATU':IAL IF FEASIBLE) 

E~·IGINEER SHALL BE THE RESPONSIBILITY OF THE OWI~ER. SATISFACTORY 
CEOTECII~IICi\L PESULTS ARE ~IEEDED PRIOR TO FINAL APPROVAL. 

3. ALL INSPECTIONS REQUif~UJ Fm~ THE WOHK SHALf_ BE PERFORI~ED BY 
A GEOTECHNICAL EI'ICII~EER AT THE EXPEIISE OF THE OWNER. 

( --;; ) ----------------
.\ "::" ' --------=co-=======cc=c=c-=ccc --

_,-1 BOTTOM ELEV. (2) 
~r· 
T 

--~~ 

PLACEll ON COI~PAC;[ED ciATIVE SOIL PR!OR TO f'ILL ._ " h 

PLACEMENT F,\BF"C .TO BE FULL LENGTH OF TIMBER I 
STRUCTURE. FABRIC TO BE FASTENED TO WALL TO HEIGHT OF SUBGRADE , 

I·W1·1WOVE1r GEOMEMBRMIE UciDERPUIINER FABRIC TO BE .. /( .. COI'P·'CTED-J \ / 

COMPACTED FILL FABRIC SHALL BE AMOCO 4516 Of1 lOUI1L. ~1 ~~~~ 

PROVIDE yl,lLL COMPACTED \ 
I•IATIVE SOIL SAND OR GRc\'/EL 

FOR FULL DEPTH AROUND POST 

SEDIMENT BASIN DETAIL 

2'\d3" OR 2"x6" TO"JGUE /\~m GROOVE 
LUf.-1BER (ATTACH W'/10D !'JAILS, \ 
2 PER BOARD) . I 

UPSTR~AM 

2"x8" NAILEJ-: STRIP (ATT~\CriED -~ '\ ,--A 
ro WALe W/20D NtiLS) 1 I 
EC- i :::; lONE OVEK - \ \ j'-O"l 

,--FILTER CLOTfl TO BE 
,n PLACED A MI~.J. OF 

5 FEET UPSTREAM AND 
DOWNSTREArvl, A~JD 
12 IIICHES UP 
\'\ALL STAPLE 
,- L l ER CLOTH TO 
WALL COVER CLOTH 
WITH EC-1 STONE. 

til TER CLOTH \ I I ,---~""I"' -\ \ \ I .... 
' I I I T 

C~;hu-::[~ r- ,1 =d=''t:!·cr. ~~F~J 
TOP ELEV (BMP 7.3)~ ~45.45 

0 
T~k r) - G =:ra--- --8lJ<B=-~~~~ 7 _y_ __ 

+-~~~ktb=:k~- IL\ -"--.-~~~~¥~--_i 
L ~~~ A it!j§ (TYOP.C). 

o 6 I o o . 
~ 0 -~-~I \_ J" SOLID PVC uJ 0 I __ __, 

3'-U" t·<1iN1MUM W!DTH i 
4ft::t:.::.Lt:::L'J:l:±j 

EXTEND GROUTED RIP-RAP­
DOWNSTREAIA OF WEIR 
OUH'ALL APPROX. 3 FT. 
BEYOND TOE OF ~LOPE 

10.0' -1 

INV. (GMP 7.3)~38.26 
\ EC-1, TYPE A STONE 

OVER Fl UER CLOTH 

THIS FILL AREA TO PEMAI~I i\FTER 
CONVEPSIOf'i OF FACILITY f'ROM 
TEMPORARY SEDIMENT BASI:~ TO 
PERMAI'iEI\iT BMP FACILiTY 

1 YEAR STORf~ ELEVATIO~l 
2 YEAr~ STORM ELEVATimJ 
10 'lEAR. STORM ELEVATIOI.I 
1 DO YEA~ STORM ELEVA IIOt'<l 

I.IOTEc 
ALL LUM8ER TO BE 
PRESSURE TREATED. ALL 

BMP 7.3: 
39.56 
40.50 
41.25 
43.98 

RIP-RAP AT CFNTER 
PLA~I VIEW BELOW) 

EC-3 MATTING 

'c. 01'1-SITE EX CAVA lED MATERIAL, IF DETERMII•IED SUITc\BLE FOR USE AS 
FILl .. MAlERIP,L BY A GEOTECHI·IICAL EI.ICINEER, MAY BE USED 
FOR COeiSTRUCTION. SHOULD ADDITIONAl MATERI.~L BE 
REQUIRED, THE CONTRACTOR SHP.LL IDE~ITIFY THE 11EED FOR 
I~ATERIAL lO THl OWI,ER, AS ADDITIONAL. BORROW MATERIAL ~lAY BE 
AVAILABLE 011 THE STOIIEIIOUSE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINEJJ ElY THE GEOTECHI"CAL E1\IGINEER TO BE 
UI1SUITIIBLE SH.AL~ BE lJISPOSED OF PROPERLY AT THE 
COIITRACTOR'S EXPENSE. ALL EXCA VII TED MATERIAL NOT REQUIRED 
f'OR BACKFILUI'IG SHALl. EITHER BE DEPOSITED 01•1 SITE 1\I'ID SPREAD 
BY THE C001TRACTOR, OR SHA.LL BE DEPOSITED IN All ARE/\ ON THE 
STOIIEHOUSE PROPFRTY AS DIRECTED BY THE OWIIER. THE CONTRACTOR 
SHALL PROVIDE PROPER STABILIU.TIOI'.J, i\I'ID EROSIOI1 AND SEUIMEI<IT 
COIITROL MEASURES ~IEEDED TO COIITROL AS PEr< THE VESCH THIRD 
EDITION. 

5. RECORD DRAWii"CS (AS ·DUlL TS) OF THE STORMWJI.TER MANAGEMEIIT 
F/1CIL!TY PROPOSED 01'1 THESE DFIA'I'IIr"GS MUST BE SUPPLIEU TO THE 
JM;IES CITY COUNTY EIIVIROIIMENTAI_ DIVISION WITHIII 30 DAYS OF 
COI~PLETIOII OF THE SW~I/BMP FACILITY. A CUNSTRUCTIOII 

CERTWICATE OF THE SWivl/BMP SHALL BE SUPPLIED WITH THE RECORD 
DRAWINGS. RECORD DRAWII,CS AIID SW~I/B1MP CERTIFICATIOii SHALL BE 
SUBMITTED, REVIE'IVED A~ID APPROVED GY THE STAFF OF IHE JAMES 
CITY COUI.TY EIIVIFWI•IMEIITAL OIVISIOII Pl\101! TO THE RELEASE OF 
POSTED BONDS AIID /OR SURETIES. 

CONVERSION OF SEDIMENT BASINS INTO BMP FACILITIES 

BMP FACILITIES WILL INITIALLY BE CO~ISTRUCTED AS SEDIMEIIT 13ASIIiS 
REQUIRING EXCAVATION TO PROVIDE ADEQUATE STORACE. ONCE .J.C.C. 
E~IVIIWN!,.IENTAL DIVISION GIVES COI<ICURRENCl TO REMOVE THE 
SEDII1~ENT BASIN FACILITIES, EXC!1VATED M;HERIAL. SHOUIJJ BE 
REPLACUJ. 0111Gir·IAL Gf<ADES SHOULD BE RESTORED AND POSITIVE 
DRAINAGE SHALL BE PROVIDED TO OUTFALl_ ORIFICE AS NECESSARY. 
A~IY EXCESS EARTH OR SEDIIviENT SHALL BE F<EMOVED AND DISPOSED 
OF BY CONmACTOf~. ALL DISTURBED AREA SHALL BE SEEDED AND 
STABILIZED. 

~JOTE: PLP\N VIEW FASTENERS TO BE GALV- ?."x8" Cf\F' 
COf'JSTRUCT TIMBER STRUCTURe TO 
BE COCIVEX UPSTREAM (AS SHOWI.I) 

SCALE: NONE 

---TIE SIDES INTO BANKS A MINIMUI~1--~ 
__..______.-------- or· 1 HOF(IZONTALLY AND 1' VERTICALLY ~ 

'---............._,, 

.- TOP ELEV (BMP 7.3)~ ~ 4!4§jo'.4§--~ '\ 
_--.---- ENTIRE WIDTH SERVES AS EMERGE~ICY -------------..~ 

'-....._ SPILL\Iv'AY /WEIR -.... , 
~ ' , F hlrA/'8Y VVEIR ----

~: 8" x 3" REDUCER 

SECURE RISER TO TIMBER WALL IV/STAINLESS 
STEEL BANDS AND SUPPORT RODS 

TOP OF 8" PERFORATED PIPE 
ELEV.~ 41.0 (BMP 7.3) 

8" PERFORATED (1 /2"0 HOLES) --,t-·-Jfl 
PVC RISER STAfiDPIPE PIPE /·Jmmt-ic-Ac-J-+ 
WITH 8"~ END CAP 

SURROUND STAND PIPE 
WITH FILTER FABRIC AND 
CLASS 1 RIP--RAP 

20d NAII.S S'I'AGGER @ ·12" C/C 

.3/4" GAL GOLT w/1 1/2"~ WASHERS EACH END 

TOP OF WAl.L 

GALVANIZED 20d NAILS 
2 PER FACE BOARD 

rlfit\Ttitfflt-+-- 2- 2" x8" STRINGERS 

1-tl-- 6" "liN. 

HEIGHT VARIES 

= -4-4.,.§. 45.45 

1~-- PROVIDE WATERSTOP FOR ROUND 
CIRCUMFOREI,CE OF 4" PVC PIPE 

A-- 3" SOLID PVC PIPE 

}17~~~J13JJIU)~~LI GROUTED RIP-RAP 
~ EC-3 MATTING 

8" PERFORi\IED (1 /2"¢ HOLES) 
PVC PIPE 

24" MIN. EMBEDDED 
II~TO SIDE SLOPES (TYP.) 

INV (mAP 

EXIST. GROUND LINE ... ..... .... ,~--\ J-// 
', ~/ !NV. (GMP 7 3)~~~1 '·,·t-·_30'. __ 

1 ' ... ... ..---7 ' .. 2'x8' 
STRINGER 

8" PERFORATED PVC 
PIPE (3'-0" LOciG) 
WITH El"¢ END CAP 

HIH+J-t-- 12" PRESSURE TREATED 
POST ON 4' C-C 

fH ~lr l r-: 
[ ~ M- ~· . 

L -~--. rl r 
__/~. ~ .. 

2"x8" OR 2"x6" TOI'-JGLJE AND 
GROOVE LUMBER (MAIN WALL ) 

' ' 

I 

... 

! I I I ! ! 

OJ I I 

E 

4' oc 
j_ I 

~ 

(DRIVEN IN I 0 ~XI~TING GRAD / 
/\ .\~I~JIMUiv1 OF 36") 

~~ 

~,_ -
' -ll . 

I ' 
.. r 

' i n 

~ 
,_ 

OPF~JI~JG lOR 3' PVC OU fLE I 
(DOUBLE STRICIGERS /,RQUI.ID UPSTREAM ELEVATION 
PIPE OUTLET) (O~J[ I1BOVE ' SCALE: NONE 
PIPE, O~JE BEL01N Plf-JE) 

V:~ 
ow 
~z 
w~ 

w 
D 

~FS 
[20.0 

wee 
.. .. 000 

EXISTING~ N N (') 
GROUND -z 

.c-
ZV'> 
~X 

\ 
~·w 

' ,_ 
' ~. 

\_ 12" TREATED POS r 

BOTTOM BOARlJ DRIVEN A MINIMUM 
OF 36" INTO EXIST. GROUND 

NO TEe 

PROVIDE WELL COMPACTED NATIVE 
SOIL, St\1'-10 OR GRAVEL FOR FULL 

DEPTH AROUND POST 

ALL PVC PIPING USED SHOULD BE SCH. 40. 

PRESSURE TREATED WOOD DRY DETENTION STRUCTURE 
-----~··- --· --·-

SECTION A-A 
ClOT TO SCALE 

MII.IIMUM BELOW GROUND DEPTH ~ 12' 
DEPTH ALWAYS TO EQUAL OR BE 
GREATER THAN THE ABOVE GROU~JD 

HEIGI·IT 

STORMWATER MANAGEMENT/ BMP FACILITY 
MAINTENANCE PLAN FOR BMP 7.3 AND 7.4 

-------

f'ROPER I,IAIIITE~IAIKl OF THIS FACILITY IS U~COIJRACED TO PREVEI~T TliE 

IN IRODUC rlorJ OF DEB filS AI'~D SEDtiJIFNT IN TO THE FACILITY, SPILLWAY(S) AI'ID 
DOWI·ISTREAM W/I.TERWAYS. FOLLOWING ll•iSTALLATIOI" OF THE FACILITY fii•ID 
FSTABIISHMl~IT m· VECETATI:ON IN DI'OTURBEll AREAS, INSPECTIONS FOR 
SeDIMENT BUILDUPS WILL. BF PERFORMeD AT LEAST OUAF!TCI1L_Y. lT IS 
A.I<ITICIPA.TED THAT UNDER NORMAL COC~DITIONS, SED!:IAEIIT REMOVAL F'i<ONI THE 
FACILITY WILL BE REQUIRED ONCE EVERY 10 YEARS. IF OTHER COI•bTI\UCTION 
OR f\[Li,TED ACTIVITIES ARE PERFORMED ON UPSLOPE PARCELS, c\DlOUATE 
PROTECTIOI'i SHOULD BE PROVIDED fii'ID II~SPECTIONS PERFORMED AT LEAST 
ONCE WEEKLY. 

A DESIGNATED REPRESE~ITATIVE OF THE OWNER WILL INSI't:CT THE SWI~ 

STRUCTURE i\FTER EACH SIGNIFICAI'IT RAII~FALL EVE~IT OR THE FOL~OWII~G 
WORKING DAY IF A WEEKEIID OR HOLIDAY OCCURS. A SICNIFICi\NT RAI~IFALL 
FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR lviORE (Jf' GAUGED 
RAI~If'ALL WITHIII A 24 HOUR PERIOD. OI'ICE PER YEN<, A REPF~ESENIAIIVE 
OF THE COUNTY MAY JOiiHL Y INSPECT THE STRUCTURE. APPROPRIATE 
ACTIOI\1, PERFORMED AT THE COST OF THE OWI<IEF\, WILL BE TAKEII TO 
EI,SURE APPROPfM TE MAINTE~INKE. WHERE STRUCTURES .~RE TO DE 
MAINTAi~·IED JOINTLY, f,LLOCATIOI•I OF I~AIIHE~Ii'.l,iCE COSTS WI I.!. BE ~i\1 
ACCOFWA~ICE WITH THE TER,AS ESTABLISHED 1~·1 M.~iNTEIIANCE ACREEMENTS. 
i<EYS TO I_OCKED ACCl~;s POIIITS SHALL. BE WIDe AVAILABLe TO COUN1Y 
I1~SPECTI01\I PERSO~II·IEL UPOIN REOUEST 

II"SPECTIO~I i'ND MAII•ITEIIANCE Of' I'Hl f'A.CILITY Will_ CmiSIST OF THE 
FOLLOWIIIG ADDITIOIIAL MEASURES 

1 THE II·~SPECTION FUR SEDIMENT BUILDUP WILL BE PERf'ORI~ED BY ViSUAL 
IIISPECTION fi.ND A PHYSICAL DUERivlli'iATIO~~ OF SElJIIviENT DEPTH WITHii\1 THE 
STORAGE N'EA IF TilE DEPTH OF SEDIMEIIT REfiCHES THE DEPTH Of" 1.1! ft. 
/I.BOVE THE BOTTOM OF THE LOW FLOW ORIFICE 11•.1 THE TIMBER WALL, REMOIJ.fl.i_ 
IS REOIJII~ED USING A ?UBBER -WHEELED BACKHOE. ,q THIS rJIAE, fHC: 
SI'ILLI~~G BASIIIS L.OC.IITEn fl.T THE OUTFJI.LLS OF THE STORH SEVIER PIPE 
SYSTEMS SHALL ALSO BE I~ISPFCTED. IF THE DEPTH OF SEDIMEI'IT WITHI!·I THE 
STILLING BASINS REACHES A DEPTH OF 1 S" ABOVE THE BOTTOM OF THf: BASIN 

OR 6" ABOVE THE I~IVERT OF THE OUTFALL PIPE, REiviOVAL OF THE rviATERIAL 
IS REQUIRED. AT THE SAME T:i'AE, OR AT LEAST O~ICE PER YE.~R, CI_EAN THE 
OLJTLFT PIPES WITHIIJ THE TIMBER VI/ILL LJETEIHIOI•I BASII•IS OF !ICCIJMULATED 
SEDIIviEI·HS. DISPOSE OF SEDI~;IEIHS REMOVED FRO!vl THE FACILITY AT All 
ACCEPTA':lLE DISPOSAL AREA. 

2. PERFORM QUARTERLY INSPECTIOI<IS OF THE TiMBER STRUCTURE AND 
SPILL WI\ Y DEVICES f'UR iHE ObSERVAI<ICE OF COLLECTED DEBRIS. IMwiEDIA.TELY 
RE!-,IOVE Altl'( DEBRIS TCi MAINTAIIITHE IIITFCRITY Of" THE STRUCTURE AND 
PROVIDE Al<l ATTRACTIVE APPEARANCE 

3. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILiTY FOr~ DAM!IGE. 
STRUCTURAL IICPECTIOI•I SHi\LL BE PERFORMED 01'1 THE TIMI3l:l\ WALL, 

ORiFICE/ WEI.R(S), OUTLET DEVICE AND STONE APRONS. IF DAMAGE iS 
EVIDENT, FURTHER 1111/ESTIGATION BY A I'RUf'lSSIUNAL ENCI~IEER ~AAY BE 
REOUIRFD TO ASSESS THE I~HEGfiiTY Of" THE STfWCTURE. 

4. PERFORM QUARTERLY IIISPECTIOIIS OF THE GRADED SIDE SLOPES Of" THE 

DETENTION FACILITY FOR SIGNS Of' !INIMIIL/ i<ODENT BORROWS OR SLOPE 
EROSIQI\I IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR 
RESEEDII'IG· AS APPROPRI/ITE. 

5. RECORD KEEPING. IHE OWNER OR DESIGNAiEO R~PRESENTc\TIVE SHALL 
KEEP REASONAtlLE, ACCURATE WRITTEN REC'ORDS OR IIISPECTtONS PERFORM~D 
FOR THE STRUCTURE. RECORDS SHALL DOCUME~H OR RET0 AIRS PERFORMED. 
COPIES SHALL BE PROVIDED TO THE COUNTY UPOI' REQUEST 

6 THE FACILITY SIIALL NOlr BE IAODIFIEIJ ll'i t,IIY WflY WITHOUT PfZIOf\ 
CONSENT/ APPROVAL Of" THE COUNTY. 
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Mill Pond Section 2 

for 

Calculations 
For 

James City County Environmental Division 
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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, fme 
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 1 0 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. 1 0-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) 
1 
2 
5 
10 
100 

Hydrologic Modeling Results 

Rainfall, in inches (for 24-hr. period) 
2.8 
3.5 
4.7 
5.8 
8.0 

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 of2.25 acres) 
Pre-dev. Pre-dev. 

Storm Freq. Curve Number Tc (min.) Peak Runoff(in cfs) 

1 
2 
10 
100 

73 
73 
73 
73 

21 
21 
21 
21 

1.6 
2.7 
4.0 
11.5 

BMP/SWM #7.4 (pre-development drainage area of3.21 acres) 
Pre-dev. Pre-dev. 

Storm Freq. Curve Number Tc (min.) Peak Runoff(in cfs) 

1 
2 
10 
100 

73 
73 
73 
73 

12 
12 
12 
12 

3.0 
5.0 
7.3 
20.5 

w<.oiS' BMP/SWM #7.3 (post-development, drainage area of3.72 acres) 
Post-dev. Post-dev. 

Storm Freq. Curve Number Tc (min.) Peak Runoff (in cfs) 

1 
2 
10 
100 

80 
80 
80 
80 

17 
17 
17 
17 

4.6 
7.0 
9.7 
23.8 

~({57 b BMP/SWM #7.4 (post-development, drainage area of3.41 acres) 
· Post-dev. Post-dev. 

Storm Freq. Curve Number Tc (min.) Peak Runoff (in cfs) 

1 
2 
10 
100 

80 
80 
80 
80 

10 
10 
10 
10 

5.4 
8.0 
11.1 
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 of3.72 acres) 
Post-dev. Post-dev. 

Storm Freq. Curve Number Tc (min.) Peak Runoff(in cfs) 

1 
2 
10 
100 

so· 
80 
80 
80 

17 
17 
17 
17 

0.5 
1.1 
4.9 
23.7 

BMP/SWM #7.4 (Routed, drainage area of3.41 acres) 
Post-dev. Post-dev. 

Storm Freq. Curve Number Tc (min.) Peak Runoff(in cfs) 

1 80 10 O.i 
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 Classification and Calculation of Composite Curve Number 

SoR Hydrologic 
Group Pre-Development Land Use 

1) Impervious 
2) 11-C Craven-Uchee 
3) 11-C Craven-Uchee 
4) 14-B Emporia Fine Sandy Loam 
5) 15-F Emporia Complex 
6) 15-F Emporia Complex 
7) 25-B Norfolk Fine Sandy Loam 

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 

N/A 
c 
c 
c 
c 
c 
B 

Travel time, Tt = (0.007*(n*L)"0.8)/(P2"0.5*sA0.4) 

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 = U(3600*v) 

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

Total Time of Concentration = 

Road 
Wooded 

Residential- 112 acre lots 
Residential - 1/2 acre lots 

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

Area of 
Land Use 
(in Acres) 

0.25 
0.29 
2.27 
1.12 
3.80 
0.62 
1.31 

9.66 

Curve 
Number for 
Land Use 

©D. 

98 
73 
80 
80 
73 
80 
70 

or 

Page 1 

9.66 Acres 

25 
21 
182 
90 

277 
50 
92 

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 
18 minutes 
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Adequate Channel Analysis for Outfall of Point of Concern # 2 
· Stonehouse Mill Pond Phase II 

CHANNEL GEOMETRY 

I 
HEIGTH 

I 

TOPWIDTH= 
BOTTOM WIDTH = 

HEIGHT= 
Z= 

SLOPE (S) 

11/28/01 
Project No. 9028-13 

TOP WIDTH 

~ BOTTOM WIDTH --! 

45FT 
25FT 
5FT 

2.0 FT 
0.02 FT/FT 

CALCULATION OF CHANNEL CAPACITY AND VELOCITY 

MANNING'S EQUATION 

WHERE: 
V = 1.49 I N * R 213 * S 112 

V = AVERAGE VELOCITY 
N =MANNING'S ROUGHNESS COEF. 
R = HYDRAULIC RADIUS = A I WP 
S = SLOPE OF CHANNEL 
A= AREA OF CROSS SECTION 
WP =WETTED PERIMETER 

; 
MANNING'S ROUGHNESS COEF. ) 

LJ 
z 

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

WHERE: 
N1 = CHANNEL IN EARTH 
N2=EROSION 
N3 = SIZE/SHAPE OF CHANNEL 
N4 = OBSTRUCTIONS 
N5 =VEGETATION 
N6=MEANDER 

N = 0.13 

0.02 (earthen channel) 
0.005 (irregular, eroded channel) 
0.005 (channel shape irregular) 

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

Fine Sand 

MAX. PERMISSIBLE VELOCITY= 

2-YEAR STORM EVENT 

,. 

TIME OF CONCENTRATION= 
RAINFALL INTENSITY = 
Curve Number 
DRAINAGE AREA= 

PEAK FLOW RATE= 
PEAK VELOCITY= 

10-YEAR STORM EVENT 

PEAK FLOW RATE= 

.... :\;~~-; ,. 
,/ '' 

{,··v 

(FT) (SQ FT) (FT) 

0.00 0.00 25.00 
0.10 0.05 25.45 
0.20 0.40 25.89 
0.30 1.35 26.34 
0.40 3.20 26.79 
0.50 6.25 27.24 
0.60 10.80 27.68 

<\1)'s~t:· 13:79. . <Y2l't~m.·; 
0.70 17.15 28.13 

: l);:~s· . 23.~ 28.48 
0.80 25.60 28.58 
0.90 36.45 29.02 
1.00 50.00 29.47 
1.10 66.55 29.92 
1.20 86.40 30.37 
1.30 109.85 30.81 
1.40 137.20 31.26 
1.50 168.75 31.71 
1.60 204.80 32.16 
1.70 245.65 32.60 
1.80 291.60 33.05 
1.90 342.95 33.50 
2.00 400.00 33.94 

(FT) 

0.00 
0.00 
0.02 
0.05 
0.12 
0.23 
0.39 

<,;0.49~ 

0.61 
():83 
0.90 
1.26 
1.70 
2.22 
2.85 
3.56 
4.39 
5.32 
6.37 
7.53 
8.82 
10.24 
11.78 

23 MIN. 
3.5 
76 

9.66 AC. 

(SEE HYDROGRAPH) 

(SEE HYDROGRAPH) 

v·~tf;~;~11J1t~' 
'··~-'- ~ 

(FT/SEC) (CFS) 
-335544.32 

0.00 0.00 
0.03 0.00 
0.10 0.04 
0.23 0.31 
0.40 1.29 
0.62 3.90 
0.89 9.61 

····t:~;'::< t'< <}4.~;· 
1.20 20.54 
l,4? J,4,5~y·i 
1.55 39.63 
1.94 70.67 
2.37 118.47 
2.84 188.90 
3.34 288.98 
3.89 427.02 
4.47 612.63 
5.08 856.85 
5.72 1172.17 
6.40 1572.67 
7.11 2074.01 
7.85 2693.55 
8.63 3450.38 
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Hydrograph Plot 

Hyd. No. 2 

Area of Concern 2 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 9.66 ac 
= 13.9% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

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

Hydrograph Volume= 48,071 cuft 

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

J! 
(.) 

a 

15 

10 

5 

0 
0 .0 2.4 4.8 7.2 

...) "-. 
9.6 12.0 1~ 

Time (hrs) 
/ Hyd.2 

.4 1E .8 19.2 21.6 2~ .0 
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Hydrograph Plot 

Hyd. No. 2 

Area of Concern 2 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 9.66 ac 
= 13.9% 
=USER 
= 5.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 34.58 cfs 
Time interval = 1 min 
Curve number = 76 
Hydraulic length = 680ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 113,061 cuft 

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

30 

~ 
(J 20 a 

10 

0 
0 .0 2.4 4.8 7.2 

...J '-.. 
9.6 12.0 1.C: 

Time (hrs) 
/ Hyd.2 

.4 16.8 19.2 21.6 2~ .0 
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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 Calculation of Composite Curve Number 

Soil Hydrologic 
Group Pre-Development land Use 

1) Impervious 
2) 11-C Craven-Uchee 
3) 11-C Craven-Uchee 
4) 14-B Emporia Fine Sandy loam 
5) 15-F Emporia Complex 
6) 15-F Emporia Complex 

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 

N/A 
c 
c 
c 
c 
c 

Travel time, Tt = {0.007*{n*L)h0.8)/{P2A0.5*sA0.4) 

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 = U{3600*v) 

3) Channel or Pipe Flow 
length of channel flow, l 
Average velocity of channel flow, v 
Travel time, Tt = U{3600*v) 

Total Time of Concentration = 

Road 
Wooded 

Residential- 1/2 acre lots 
Residential - 1/2 acre lots 

Wooded 
Residential- 1/2 acre lots 

Area of 
Land Use 
(in Acres) 

0.34 
1.02 
1.94 
0.42 
1.71 
0.74 

6.17 

Curve 
Number for 
Land Use 

.@!} 

98 
73 
60 
80 
73 
80 

or 

Page 1 

6.17 Acres 

33 
74 
155 
34 
125 
59 

481 
78 

Grass /' 0.24 
190 Feet 
3.5 inches 

o. 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 
27 minutes 
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Adequate Channel Analysis for Outfall of Point of Concern 1 
Stonehouse Mill Pond Phase II 

11/28/01 
Project No. 9028-13 

CHANNEL GEOMETRY 

1-------- TOP WIDTH --------l 

I 
1TH 

TOP WIDTH= 
BOTTOM WIDTH = 

HEIGHT= 
Z= 

SLOPE (S) 

~ BOTTOM WIDTH ~ 

27FT 
11 FT 
4FT 

2.0 FT 
0.1 FT/FT 

CALCULATION OF CHANNEL CAPACITY AND VELOCITY 

MANNING'S EQUATION 

WHERE: 
V = 1.49 I N * R 213 * S 1/2 

V =AVERAGE VELOCITY 
N =MANNING'S ROUGHNESS COEF. 
R = HYDRAULIC RADIUS = A I WP 
S = SLOPE OF CHANNEL 
A =AREA OF CROSS SECTION 
WP =WETTED PERIMETER 

MANNING'S ROUGHNESS COEF. 

z 

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

WHERE: 
N1 = CHANNEL IN EARTH 
N2=EROSION 
N3 = SIZE/SHAPE OF CHANNEL 
N4 = OBSTRUCTIONS 
N5 =VEGETATION 
N6=MEANDER 

N = 0.18 

0.02 (earthen channel) 
0.02 (irregular, eroded channel) 

0.005 (channel shape irregular) 
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= 

2-YEAR STORM EVENT 

TIME OF CONCENTRATION = 
RAINFALL INTENSITY = 
Curve Number 
DRAINAGE AREA= 

PEAK FLOW RATE= 
PEAK VELOCITY = 

10-YEAR STORM EVENT 

PEAK FLOW RATE= 

)\tea;: 
~ .. 

',',' \. 

(FT) (SQ FT) (FT) 

0.00 0.00 11.00 
0.10 1.12 11.45 
0.20 2.28 11.89 
0.30 3.48 12.34 
0.40 4.72 12.79 

·,~~tf 
>·;: .,_. ,; :!.· sigl:;~·. 

0.50 6.00 13.24 
0.60 7.32 13.68 
0.65 7.95 13.89 
0.70 8.68 14.13 
0.77 9.65 14.44 
0.80 1o:o8 14.58 
ots1 ';16:24· .:1~j~ 
0.90 11.52 15.02 
1.00 13.00 15.47 
1.10 14.52 15.92 
1.20 16.08 16.37 
1.30 17.68 16.81 
1.40 19.32 17.26 
1.50 21.00 17.71 
1.60 22.72 18.16 
1.70 24.48 18.60 
1.80 26.28 19.05 
1.90 28.12 19.50 
2.00 30.00 19.94 

27 MIN. 
3.5 
78 

6.17 AC. 

2 CFS (SEE HYDROGRAPH) 
l~FT/SEC 

(SEE HYDROGRAPH) 

Ff.\'; 
,;;:;\,';'>;';- ,< .. 

(FT) (FT/SEC) (CFS) 

0.00 0.00 0.00 
0.10 0.54 0.61 
0.19 0.85 1.94 
0.28 1.10 3.83 
0.37 1.32 6.22 

·0.45J;I . t1fJ9:··· ~:~a 
0.45 1.51 9.07 
0.53 1.69 12.35 
0.57 1.77 14.03 
0.61 1.85 16.06 
0.67 1.96 18.88 
0.69 2.00 20.18 
0;7,!),'i·'· ·2;()2: 2Ci:66. 
0.77 2.15 24.71 
0.84 2.28 29.64 
0.91 2.41 34.97 
0.98 2.53 40.69 
1.05 2.65 46.82 
1.12 2.76 53.33 
1.19 2.87 60.25 
1.25 2.97 67.56 
1.32 3.08 75.28 
1.38 3.17 83.40 
1.44 3.27 91.92 
1.50 3.36 100.85 
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Hydrograph Plot 

Hyd. No. 1 
Area of Concern 1 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 6.17 ac 
= 9.0% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 8.92 cfs 
Time interval = 1 min 
Curve number = 78 
Hydraulic length = 790 ft 
Time of cone. (Tc) = 27 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Vo.lume = 33,581 cuft 

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

8 

~ .... 

4 

2 

0 
0.0 2.4 4.8 7.2 

...,) " 9.6 12.0 1-' 

Time (hrs) 
/ Hyd. 1 

-
.4 16.8 19.2 21.6 2-' .0 
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Hydrograph Plot 

Hyd. No. 1 
Area of Concern 1 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 6.17 ac 
= 9.0% 
=USER 
= 5.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 20.66 cfs 
Time interval = 1 min 
Curve number = 78 
Hydraulic length = 790 ft 
Time of cone. (Tc) = 27 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 76,391 cuft 

1 - SCS Runoff- 10 Yr- Qp = 20.66 cfs 
25 

20 

J! 15 
(,) 

0 
10 

5 

0 
0 .0 2.4 4.8 7.2 

_) '-.. 
9.6 12.0 1i 

Time (hrs) 
/ Hyd. 1 

.4 16.8 19.2 21.6 2.t1 .0 

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 039



WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 040



WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 041

lhardenbergh
Typewritten Text

lhardenbergh
Typewritten Text

lhardenbergh
Typewritten Text
7.3



II. POST-DEVELOPMENT CONDinONS TO POINT OF CONCERN (for total site) 
A. Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use, SoH Classification and Calculation of Composite Curve Number 

c. 

SoH H)ldrolggic 
SoH T)lpe 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 

Total Adjusted CN = 
Composite CN = 

Post-Development Time of Concentration Calculations 
1) Overtand 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•o.s•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 = U(3600*v) 

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

Total Time of Concentration = 

c 
c 
c 
c 

Post-Develooment Land 
Use 

Street and Roads 
Open Space/Wooded 

Residential - 1/2 acre lots 
Residential - 1/2 acre lots 

Open Space/Wooded 

Page2 

Curve 
Area of Land Number 

Use (in for Land 
Acres> UseCCN> 

0.31 98 
0.62 76 
1.59 80 
0.74 80 
0.46 76 

3.72 

or 

3.72 Acres 

Adjusted 
.(Qfi 

30 
47 

127 
59 
35 

299 
80 

residential/ grass ./ 
0.24 

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

Elevation ~ Area Incremental Volume Inc. Volume Sum Sum 

{§g_,_fU (cu. ft.) ~ Volume Volume 

(CU. ft.) (CU. yd.) 

28.0 103 0 

30.0 2.0 738 841 31 841 31 

32.0 2.0 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 

Page3 
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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 

Elevation of Release Inlet for Channel Protection = 28.0 

Average Head, in feet, on Release Inlet = 4.2 

Average Release Rate Calculation 

14,882 cubic feet 

(24 hours x 60 minutes/hour x 60 seconds/ minute) 

Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • ( Q I ((64.32 • (h /2)) A (1/2) • 0.6 • 3.14))) A (112) 

where, Q equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet = 0.18 feet, or 

Page4 

(Actual WSEL of routed 1-year storm 

is EL 34.02) 

0.17 cfs 

2.2 inches (3" use in Computer Routing) 
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Hydrograph Summary Report Page1 

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 1.59 2 728 6,128 -- -- -- PRE-DEVELOP 

3 SCS Runoff 5.08 2 722 14,510 -- - - POST-DEVELOP 

5 Reservoir 0.47 2 776 14,426 3 33.94 7,186 BMPROUTED 

7 Reservoir 0.33 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 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

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 2.70 2 728 9,807 - -- - PRE-DEVELOP 

3 SCS Runoff 7.66 2 722 21,544 --- - -- POST-DEVELOP 

5 Reservoir 0.97 2 756 21,460 3 35.12 10,659 BMPROUTED 

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 lntelisolve 
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Hydrograph Summary Report Page1 

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 4.02 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 BMPROUTED 

7 Reservoir 0.53 2 832 29,075 3 34.94 23,561 SED BASIN ROUTED 

Proj. file: 902813_7.3.GPW 
I 

Return Period: 1 0 yr Run date: 09-19-2002 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

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 6.95 2 726 24,099 -- ---- ---- PRE-DEVELOP 

3 SCS Runoff 16.72 2 722 47,060 -- ......... __ -- POST-DEVELOP 

5 Reservoir 16.07 2 724 46,976 3 36.11 13,691 BMPROUTED 

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 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

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 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 BMPROUTED 

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 

Hydraflow Hydrographs by lntelisolve 
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Reservoir Report 

Reservoir No. 1 - Timber Struc. 7.3 
Pond Data 

Page 1 

Hydraflow Hydrographs by lntelisolve 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 
2.00 
4.00 
6.00 
8.00 

10.00 
12.00 

28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 

Culvert I Orifice Structures 

[A] [B) 

Rise in = 3.0 0.0 
Span in = 3.0 0.0 
No. Barrels = 1 0 
Invert El. ft = 29.80 0.00 
Lengthft = 5.0 0.0 
Slope% = 0.50 0.00 
N-Value = .013 .000 
Orif. Coeff. = 0.60 0.00 
Multi..Stage = n/a No 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA 
ft cuft ft cfs 

0.00 0 28.00 0.00 
2.00 841 30.00 0.04 
4.00 3,195 32.00 0.34 
6.00 7,316 34.00 0.48 
8.00 13,262 36.00 0.58 

10.00 21,135 38.00 0.67 
12.00 31,077 40.00 0.75 

103 
738 

1,616 
2,505 
3,441 
4,432 
5,510 

[C) 

0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

[D) 
0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

ClvB 
cfs 

ClvC 
cfs 

0 
841 

2,354 
4,121 
5,946 
7,873 
9,942 

0 
841 

3,195 
7,316 

13,262 
21,135 
31,077 

Weir Structures 

[A] [B) 

Crest Len ft = 50.00 3.00 
Crest El. ft = 36.00 35.00 
WeirCoeff. = 2.60 2.60 
Weir Type = Broad Broad 
Multi ..Stage = No No 

[C) [OJ 
0.00 0.00 
0.00 0.00 
0.00 0.00 

No No 

Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft ~~J 
Note: All outflows have been analyzed under inlet and outlet control. 

Clv D WrA WrB WrC WrD Exfil Total 
cfs cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
0.00 0.00 0.04 
0.00 0.00 0.34 
0.00 0.00 0.48 
0.00 7.80 8.38 
367.70 40.53 408.90 
1040.00 87.21 1127.96 
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Hydrograph Plot 

Hyd. No. 5 
BMP ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 1 yrs 
Inflow hyd. No. . = 3 
Max. Elevation = 33.94 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.47 cfs 
= 2 min 
= Timber Struc. 7 
= 7,186 cuft 

Hydrograph Volume = 14,426 cuft 

5 - Reservoir - 1 Yr - Qp = 0.47 cfs 

J! 

6 

5 

4 

t) 3 
a 

2 

1 

0 
0 .0 2.7 

l 
..J.f -

5.4 8.1 10.8 13.5 16.2 18.9 21.6 2~ .3 2~ .0 

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

Hyd. No. 5 
BMP ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 35.12 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.97 cfs 
= 2 min 
= Timber Struc. 7 
= 10,659 cuft 

Hydrograph Volume = 21,460 cuft 

5 - Reservoir - 2 Yr - Qp = 0.97 cfs 
8 

6 

.! 
u 4 
a 

2 

0 
0 .0 2.8 

~ ..... ~~ 
5.6 8.4 11.2 1.:! .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 = 1 0 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 35.66 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 4.79 cfs 
= 2 min 
= Timber Struc. 7 
= 12,254 cuft 

Hydrograph Volume = 29,539 cuft 

5- Reservoir -·10 Yr- Qp = 4.79 cfs 

10+---r---~~--~~-+--~--~--+---+-~ 

5+---+---+---+---~~+---+---+---+---+-~ 

~I 
0~~~--+-~~~~~--.-~~ 
0.0 2.8 5.6 8.4 11.2 1..:1.0 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 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 25.62 cfs 
= 2 min 
= Timber Struc. 7 
= 14,153 cuft 

Hydrograph Volume = 73,358 cuft 

5- Reservoir- 100 Yr- Qp = 25.62 cfs 

J! 

30 

25 

20 

(J 15 
a 

10 

5 

0 
0 .0 2.9 

..,J \.... 
5.8 8.7 11.6 1<!! .5 1i .4 20.3 23.2 26.1 29 .0 

Time (hrs) 
/Hyd.3 /Hyd.5 
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Reservoir Report 

Reservoir No. 2 - SED BASIN 7.3 
Pond Data 

Page 1 

Hydraflow Hydrographs by lntelisolve 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. 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 I Orifice Structures Weir Structures 

[A] [B) [C) [D) [A] [B) [C) [D) 
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 = 35.00 35.00 0.00 0.00 
No. Barrels = 1 0 0 0 WeirCoeff. = 3.33 2.60 0.00 0.00 
Invert El. ft = 29.80 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 .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 control. 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA 
ft cuft ft cfs 

ClvB ClvC ClvD WrA WrB WrC WrD Exfil Total 
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 5,097 29.00 0.00 0.00 0.00 0.00 
7.00 7,523 30.00 0.03 0.00 0.00 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 = 25 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 35.18 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 14.44 cfs 
= 2 min 
= SED BASIN 7.3 
= 24,259 cuft 

Hydrograph Volume = 46,491 cuft 

7- Reservoir- 25 Yr- Qp = 14.44 cfs 
20 

15 

J!! 
(,) 10 a 

5 

0 
0 .0 3.5 

LJJ\_ 
7.0 10.5 1~ .0 1 i .5 21.0 2~ .5 28.0 31.5 35 .0 

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

Hyd. No. 1 

PRE-DEVELOP 

Hydrographtype 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 1.59 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 6,128 cuft 

1 - SCS Runoff -1 Yr- Qp = 1.59 cfs 
2.0 

1.5 

~ 
~ 1.0 

0.5 

0.0 
0 

I 

.0 2.4 4.8 7.2 " 9.6 12.0 1~ 

Time (hrs) 
/ Hyd. 1 

.4 16.8 19.2 21.6 24 .0 
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Hydrograph Plot 

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 2.70 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419ft 
Time of cone. (T c) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 9,807 cuft 

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

J! 

3.0 

2.5 

2.0 

~ 1.5 

1.0 

0.5 

0.0 
0 .0 2.4 4.8 7.2 " ..; 

9.6 12.0 1~ .4 16.8 19.2 21.6 24 

Time (hrs) 
/ Hyd. 1 

.0 
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Hydrograph Plot 

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

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

Hydrograph Volume= 14,210 cuft 

1 - SCS Runoff- 10 Yr- Qp = 4.02 cfs 
5 

4 

J!! 3 
(.) 

a 2 

1 

0 
0 .0 2.4 4.8 7.2 

..) "-.. 
9.6 12.0 1ol!1 

Time (hrs) 
/ Hyd.1 

.4 16.8 19.2 21.6 2ol!1 .0 
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Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2.25 ac 
= 19.3~% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 6.95 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 24,099 cuft 

. 1 - SCS Runoff - 25 Yr - Qp = 6.95 cfs 
8 

6 

J!! 
f.) 4 
a 

2 

0 
0 .0 2.4 4.8 7.2 

..) "-
9.6 12.0 1~ .4 16.8 19.2 21.6 2~ 

Time (hrs) 
/ Hyd. 1 

.0 
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Hydrograph Plot 

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 11.48 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 39,619 cuft 

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

J! 
(,) 

a 

15 

10 

5 

0 
0 

I 
I 

.0 2.4 4.8 7.2 
_,j '-

9.6 12.0 1-' 

Time (hrs) 
/ Hyd. 1 

.4 16.8 19.2 21.6 2~ .0 
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Hydrograph Plot 

Hyd. No. 3 

POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 3.72 ac 
= 19.3% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

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

Hydrograph Volume= 14,510 cuft 

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

J!! 

6 

5 

4 

u 3 
a 

2 

1 

0 
0 .0 2.4 4.8 7.2 

.) "-
9.6 12.0 1-l 

Time (hrs) 
/ Hyd.3 

.4 16.8 19.2 21.6 2~ .0 
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Hydrograph Plot 

Hyd. No. 3 
POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 3.72 ac 
= 19.3% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 7.66 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 21,544 cuft 

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

Hyd. No. 3 
POST -DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs · 
= 3.72 ac 
= 19.3% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 10.57 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 29,624 cuft 

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

Hyd. No. 3 

POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 3.72 ac 
= 19.3% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 16.72 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 47,060 cuft 

3- SCS Runoff- 25 Yr- Qp = 16.72 cfs 
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Hydrograph Plot 

Hyd. No. 3 

POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 3.72 ac 
= 19.3% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 25.73 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 73,442 cuft 

3- SCS Runoff -100 Yr- Qp = 25.73 cfs 
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I. 

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FOR BMP I SWM 7.4 

MILL POND, SECTION 2 (SUBDIVISION AT STONEHOUSE) 
AES Project No.: 9028-13 

November 29, 2001 

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 

c. 

Soil Hydrologic 
Group 

1) 15-F Emporia Complex 
2) 11-C Craven Uchee 
3) 14-B Emporia Fine Sandy Loam 

Totals= 
Composite CN = 

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)/(P2A0.5*sA0.4) 

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

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

Total Time of Concentration= 

c 
c 
c 

Pre-Development Land Use 

Wooded (Fair) 
Wooded (Fair) 
Wooded (Fair) 

Page 1 

Area of 
Land Use 
(in Acres) 

1.25 
1.61 
0.35 

3.21 

Curve 
Number 
for Land 
Use(CN) 

or 

73 
73 
73 

3.21 Acres 

91 
118 
26 

234 
73 

wooded (light underbrush) / 
0.4 J 
65 Feet / 

3.5 inches V 
0.17 feet per foot 
0.10 hours 

wooded 
115 Feet 
0.3 teet per foot 
0.5 feet per second 

0.06 hours 

245 Feet 
2. 5 feet per second 

0.03 hours 

0.19 hours 
12 minutes 
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II. POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site) 
A. Post-Development Drainage Area to Point of Concern = 3.41 Acres 
B. Post-development Land Use, So~ Classification and Calculation of Composite Curve Number 

Curve 
Area of Number 

Land Use for Land Adjusted Soil Hydrologic 
Group Post-Development Land Use ~ Use CCNl {QID 

c. 

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 
6) 15-F Emporia Complex 

Total Adjusted CN = 
Composite CN = 

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)A0.8)1(P2A0.5*sA0.4) 

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 = U(3600*v) 

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

Total Time of Concentration = 

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

Page2 

0.27 98 
0.52 76 
1.03 80 
0.37 80 
0.80 76 
0.42 80 

3.41 

or 

26 
40 
82 
30 
61 
34 

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

Elevation Depth Area Incremental Volume Inc. Volume Sum Sum 

{MUU (CU. ft.) (cu. yd.) Volume Volume 

(cu. ft.) (CU. yd.) 

20.0 0 0 0 0 0 

22.0 2.0 1863 1863 69 1863 69 

24.0 2.0 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 2.0 45765 73788 2733 147695 5470 

Page3 
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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) = 

Elevation of water surface associated with 1-Year, 24-Hour Storm Vol. = 

Elevation of Release Inlet for Channel Protection = 

Average Head, in feet, on Release Inlet = 

Average Release Rate Calculation 

14,068 cubic feet 

14,068 cubic feet 

25.3 

24.0 

0.7 

(Actual WSEL of routed 1-year storm 

is EL24.42) 

0.2 cfs 

(24 hours x 60 minutes/hour x 60 seconds/ minute) 

Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • ( Q I ((S4.32 • (hI 2)) A (112) • 0.6 • 3.14))) A (112) 

where, Q equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet = . 0.27 feet, or 

Page4 

3.3 inches (3" use in Computer Routing) 
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Hydrograph Summary Report Page1 

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 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 

J 

Proj. file: 902813_7.4.GPW Return Period: 1 yr Run date: 09-19-2002 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

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 - ----- --- 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 BMPRouted 

7 Reservoir 0.43 2 818 20,653 3 25.04 17,323 SED BASIN Routed 

Proj. file: 902813_7.4.GPW Return Period: 2 yr Run date: 09-19-2002 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

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 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 28,478 3 25.72 20,526 SED BASIN Routed 

' 

Proj. file: 902813_7.4.GPW Return Period: 10 yr Run date: 09-19-2002 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

. 
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 12.51 2 720 32,446 - -- --- PRE-DEVELOP 

3 SCS Runoff 17.51 2 720 45,627 - -- --- POST-DEVELOP 

5 Reservoir 15.02 2 724 44,137 3 26.16 15,877 BMP Routed 

7 Reservoir 8.82 2 730 45,374 3 26.45 24,704 SED BASIN Routed 

Proj. file: 902813_7.4.GPW Return Period: 25 yr Run date: 09-19-2002 

Hydraflow Hydrographs by lntelisolve 
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Hydrograph Summary Report Page1 

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 20.52 2 720 53,341 - -- -- PRE-DEVELOP 

3 SCS Runoff 26.93 2 720 71,206 -- --- - POST-DEVELOP 

5 Reservoir 26.63 2 722 69,715 3 26.27 16,588 BMP Routed 

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 

Hydraflow Hydrographs by lntelisolve 
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Reservoir Report 

Reservoir No. 1 - Timber Struc. 7.4 
Pond Data 

Page 1 

Hydraflow Hydrographs by lntelisolve 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 
2.00 
4.00 
6.00 
8.00 

492 
1,371 
3,033 
5,512 
7,699 

10.00 

20.00 
22.00 
24.00 
26.00 
28.00 
30.00 10,043 

Culvert I Orifice Structures 

[A] [B) [C) [D) 

Rise in = 3.0 0.0 0.0 0.0 
Span in :;: 3.0 0.0 0.0 0.0 
No. Barrels = 1 0 0 0 
Invert El. ft = 21.60 0.00 0.00 0.00 
Length ft = 5.0 0.0 0.0 . 0.0 
Slope% = 0.00 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 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB 
ft cuft ft cfs cfs 

0.00 0 20.00 0.00 
2.00 1,863 22.00 0.10 
4.00 6,267 24.00 0.36 
6.00 14,812 26.00 0.49 
8.00 28,023 28.00 0.59 

10.00 45,765 30.00 0.68 

ClvC 
cfs 

0 
1,863 
4,404 
8,545 

13,211 
17,742 

0 
1,863 
6,267 

14,812 
28,023 
45,765 

Weir Structures 

[A] [B] 

Crest Len ft = 55.00 3.00 
Crest El. ft = 26.00 25.50 
WeirCoeff. = 2.60 2.60 
Weir Type = Broad Broad 
Multi-stage = No No 

[C] [D] 

0.00 0.00 
0.00 0.00 
0.00 0.00 

No No 

Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft 
~{J 

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

ClvD WrA WrB WrC WrD Exfil Total 
cfs cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
0.00 0.00 0.10 
0.00 0.00 0.36 
0.00 2.76 3.25 
404.47 30.83 435.89 
1144.00 74.46 1219.14 
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Hydrograph Plot 

Hyd. No. 5 

BMP Routed 

Hydrograph type = Reservoir 
Storm frequency = 1 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 24.16 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.37 cfs 
= 2 min 
= Timber Struc. 7 
= 6,961 cuft 

Hydrograph Volume= 12,578 cuft 

5 - Reservoir - 1 Yr - Qp = 0.37 cfs 
6 

5 

4 

':l .... 

2 
I 

1 
\. 

0 I 

0.0 2.8 5.6 8.4 11.2 1~ .0 16.8 19.6 22.4 2 .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 = 2 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 25.19 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.44 cfs 
= 2 min 
= Timber Struc. 7 
= 11,338 cuft 

Hydrograph Volume= 19,398 cuft 

5 - Reservoir - 2 Yr - Qp = 0.44 cfs 
10 

8 

6 

4 

2 

0 
0 .0 3.1 

I 
I 

I 
j 

I ~ 

6.2 9.3 12.4 1 .5 18.6 21.7 2-'1 .8 2i .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 = 10 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 25.81 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 1.80 cfs 
= 2 min 
= Timber Struc. 7 
= 13,981 cuft 

Hydrograph Volume = 27,231 cuft 

5- Reservoir -10 Yr- Qp = 1.80 cfs 
15 

10 

5 

0 
0 .0 3.1 

..J '-.. 
6.2 9.3 12.4 1 .5 18.6 21.7 2-4.8 2"L9 31 .0 

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

Hyd. No. 5 

BMP Routed 

Hydrograph type = Reservoir 
Storm frequency = 1 00 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 26.27 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 26.63 cfs 
= 2 min 
= Timber Struc. 7 
= 16,588 cuft 

Hydrograph Volume= 69,715 cuft 

5 -Reservoir- 100 Yr- Qp = 26.63 cfs 

J!! 
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Reservoir Report 

Reservoir No. 2 - SED BASIN 7.4 
Pond Data 

Page 1 

Hydraflow Hydrographs by lntelisolve 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 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 5,112 4,693 21,834 
13.00 28.00 7,699 12,811 34,645 
15.00 30.00 10,Q43 17,742 52,387 

Culvert I Orifice Structures Weir Structures 

[A] [B) [C) [D) [AJ [B) [C) [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 25.50 0.00 0.00 
No. Barrels = 1 0 0 0 WeirCoeff. = 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 = 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 .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 control. 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC ClvD 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 0.27 
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 0.43 
11.00 21,834 26.00 0.49 0.00 2.76 3.25 
13.00 34,645 28.00 0.59 262.71 30.83 294.13 
15.00 52,387 30.00 0.68 936.35 74.46 1011.49 
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Hydrograph Plot 

Hyd. No. 7 

SED BASIN Routed 

Hydrograph type = Reservoir 
Storm frequency = 25 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 26.45 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 8.82 cfs 
= 2 min 
= SED BASIN 7.4 
= 24,704 cuft 

Hydrograph Volume= 45,374 cuft 

7 - Reservoir - 25 Yr - Qp = 8~82 cfs 
20 

15 

J! 
(,) 10 a 

5 

0 
0 .0 3.4 

JJ\. 
6.8 10.2 13.6 11.0 20.4 23.8 2i .2 30.6 ~ .0 

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

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 2.99 ac 
= 19.7% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 2.98 cfs · 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 12 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 8,250 cuft 

1 - SCS Runoff - 1 Yr - Qp = 2.98 cfs 

J! 
(,) 

a 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0.0 
0 

I 
.0 2.4 4.8 7.2 ' 9.6 12.0 1.c:1 

Time (hrs) 
/ Hyd. 1 

.4 1E 

.r 

I 
.8 19.2 21.6 2.c:1 .0 
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Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm· frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 2.99 ac 
= 19.7% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 4.96 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 12 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 13,203 cuft 

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

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 2.99 ac 
= 19.7% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 7.30 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 12 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 19,132 cuft 

1 - SCS Runoff- 10 Yr- Qp = 7.30 cfs 
8 

6 

~ 
(J 4 
a 

2 

0 
0 .0 2.4 

I 

4.8 7.2 
....J 

9.6 12.0 1.! 
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Hydrograph Plot 

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2.99 ac 
= 19.7% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 12.51 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 12 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 32,446 cuft 

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

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 2.99 ac 
= 19.7% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

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

Hydrograph Volume= 53,341 cuft 

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

Hyd. No. 3 
POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 3.41 ac 
= 19.7% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

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

Hydrograph Volume = 14,068 cuft 

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

Hyd. No. 3 
POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 3.41 ac 
= 19.7% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 8.03 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 20,888 cuft 

3 - SCS Runoff - 2 Yr - Qp = 8.03 cfs 
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Hydrograph Plot 

Hyd. No. 3 

POST -DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 3.41 ac 
= 19.7% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 11.08 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 28,722 cuft 

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

Hyd. No. 3 
POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 3.41 ac 
= 19.7% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 17.51 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = · 484 

Hydrograph Volume = 45,627 cuft 

3- SCS Runoff- 25 Yr- Qp = 17.51 cfs 
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Hydrograph Plot 

Hyd. No. 3 
POST-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 3.41 ac 
= 19.7% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 26.93 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 425 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 71,206 cuft 

3 - SCS Runoff- 100 Yr- Qp = 26.93 cfs 
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U. DUIOH HlAD"'ATIII /'. ,.. 
••· HUDIUT(II lit IHLCT CDHTIIOl $HAP£' _..;:\,..;,;1..;.:"-;;;_ ______ _ 
he HUD,.Afl:ll IH ounn COH'I'IIO.. ' 

~. ~~:MONTIIQ. ucno11 MAtERIAL : . ...::u.;::O:.!.N::;;L::::...,_-=--1n~---
:! m~!~~~~ Af CULYUffACr £HTAAH Cl: (:>!o)/. 1- p~~; 
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~ 

N 
,&>.. 
0 

PROJECT: g,c..~OS'tl~1 S \1,\..~. ~&..T. 'Z. STATION ; If+\$""" (R.If::>HT) CULVERT DESIGN . FOt1M 
' l 

~ \~ .. t\ . r\ t ~tl.L ··DESlONER /DATE: ~~(.;:> 1 (.,fr7fu2. 
-:-~ - _D[t\1~, _,s.._ SHEET OF 

REVIEWER I DATE: I 

tJ!ORObQG!~Ab DAT6 
nh• :--:-"-"''7 ROAO'WAV ELEVATION : (Ill 

E 0 Mt:THOO: .!'YfriONA.\... 
~ 0 ORAIHAGI ARU: 0, ll..\ 0 STRUW SI..Of'£: . -

-~-41· 
. ---. -

·g 0 cHANNn iHAI'E: \1 · \)'I c..~ ( ~ \ \ s \ rx SVlPe) HWI -~l!:£L.,: • 1111 s.: 
w 

. \ TW = 0 AOUfiNG: 0 OTHU. s-L.. -- ""2al2l!t_AI,_._s.l!!:!.uto 
• QESJOH FLOWS iJAilWA!ER u, <§7.3 I t FALL .. . . . 

R.l. CYUftSI FLOWhhl tW 1111 S•S0 • FALL/L 0 £L,.~b. D lilt 

. \0 'j~((.. '-1 cf~ (o,s;'' s. .10 
r~ L,• . 

~UlYERT OESCR!PDOH: . TOT-. 'LOW HEAilWATER CAl.Cli..ATOOS 

si~ ·~ f'-OW Pill sa IU TUIA\. • SHAPI· S.tZI• £KTRANC£ BAIIMI. . I NUT COHlftC.. OUTLET COHTRa. COMMENTS 
Q Q/N H~\/D HWt ,~~" '.~Ill ~'~ 

., 1¥ r.,_ ••• M 
n "• a;a &i ' h f I) In ••• l1l Jtl 

Cot-J<...- c..~ g...:. IS"~~- C?ro.~.+\1o~. 4 y o.qs- I, I~ D <t6S o.~ (),'&, \.0 \.0 Q'2. 0.1. <t7."\ ~g,S"' 3.2.b · 6ooD ,. 

T~QHN!CAL FOOJHO!U: 
•. 

(41 £L111• t«W1t UtiiHVERT OF 16111 1 • rw 01 l4ct012tl WHICHEVER IS GftUTt,RI 

Ill USE 0/HB fOR 8011 CULVERTS INLET CONTROL SlCTIONt · 
171 H•~t ••• UtniLI/fttn] v

1 
/It 

121 HWtiD • HW 10 OR HWtiO fROM DIS ION CHARTS l'llW IAS£0 OH.OOWIUTREAI.I Ill El110• £\.1 t H t 110 
CONTROl OR FlOW OEI'TttiH 

1)1 fAI.L • HWJ • I ELtul· Elath FAlliS ZERO tHAHHEl. 
FOR ill.. V£ATS 00 GAAO£ 

..!!!!!£!\!PI QUIHIIIOHS ; COM!:!( HIS I !;!I!ICUS§IOH: ·, ~U~ERT IIAAR£b SELECUQ : 
· •. AI"I"IIOIIINATC 

t> I .. ~,c.\. ·,"\.o E'C -l. l ;"u\ J,;\-c.h SIZE'· . IC""'' • I C:ULVIIIT ,ACI 
U. OUIOM MUOWATlll ' 

Ill. HUOWAflll llf IHLff COHTIIOt. SHAP£: 
('_\R._ 

h NUDWATrll IN ounn t;DitlJUI. 
I. IHUT COtfTIICI. UCMit MATERIAl: (p N (_ n t. OUTU1 I 
f! mf!~~~~ Af CUI.VUf fACC £NTRAHCl·: 6~\J ,. Ptto~. I 
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PROJECT: R,<...~DS"I:)t-.. l'S t'\ '\..\.. ~ ecr. "2. alATION: \ gt-7o (Rlo\iT) . CULVERT OEStGh . FORM 
4 i 

~ ~'€." tisect:l! ~ 11·~~! L21asc.. .. DESIGNER /DATE: 4A.i..:? 1 ~ frllQ2. 
.~ SHUT Of 

REVIEWER I DATE : I 

~ H!DRObOGICAl RATa 
u ... =~lit) 7 ROAD-WAY ELEVATION : (Ill 

E 0 utntoo: .Rt\rt)or,H\"-
I 

~ 0 ORAINAOI AIIU! 0 • !I 0 STREAN Sl.Of't: 
. . ..!: ___ 

-
-~~ ' 

·; o tHAHNll.SHAI'f:! v-t~\iC..\-\ c~ .. , s1oc ~~.eP6:J HWI I££L,t: . lilt s,: 

tC 0 ROUTING: 0 OfH£11. --:_,~--..C~NJ~At...._SJ!~u 'f.!! 
n, %4.10 1

\ LuLL . -
. TW 

DUI!Ui fLO!I ti!ILW!U8 Utl • . 
R.I. CYURSI no wtchl TW 1111 S•S0 • FALL/L 0 £L

0
?\.'IO lit) 

. \0 ~~~ Sc.f-s. .g" S• • 0{ 
~c i 

Lo• . I 
I 

CULVERT Q£!CAIPDQ,H: tOU~ rLOW .. EAOWAnR CAU:\UTK:INS jl! ' ·~ ' fLOW Pill ounn cOHTft<i ss NATEIUAL • SHAPE ·SIZI • EltTitAHCE IIAIIML IHltT CONTROL B : COMMENTS 
0 OIH "t\'0 Hw 1 '~tL ELfll TW .. , lis• D t.·, ••• H EL lit ! ... .., si ' .... , Jl) tu "'' T l1t IIi uld 

~ 
0 CoN C..- C \ '2...- l t;;' · -6~'0\l~ "t!.e~ s 5 I.\ l.l\ 0 ~$"".$" ·"1 /.0. t. \ I. \ 0.1.. ?(Q g,5,1. ~S.5 lt\J;;>7 · f?ocj:> 

!ECH!i!GAL FOOJHOIU: (41 El.lli" ttw1e EL1ttHVt:RT Of 161 11 1 • Nl Of l4ct Oil II WHICH£V£R IS GftEATtRI 

Ill US£ Q/H8 FOR 80K CULVERTS IHLE T COHTIIOL SECTION) · 
111 H•fi• •·• cztnZ Lt ,,.l:u ]v112e I 

(Z) HWj/D o HW II> OR HWtiO FROM DUION CHARts 1~1 TW BAS£0 OH. DOWN STRUM IIHL110• EL 1 e H t 111 
I 
I 

CONTROL OR f\.OW DEPTH .. 
131 fAll.• ttw1- tflhd- EL,111 FALL IS ZERO CHANNEL. 

fOR 0....V£RTS 00 GflAOt 

_!!tBSCRIPI QEfUU!JOtjS ; COM~[NT§ I RISCUSS!OH ~ • CUl.YERT. pAq~~L SELECI£0 ; 
. e. AI'I'IIOIII&IATC 

D~~~"jc.1 . ~ r- · k Ec.-2. \~ 1\t.l cL;tc."' f CULVIIIr fA.CI SIZE:'. IS" .> 

U. OUtiiK ltiAOWATllt ./' 

Ill. HEADWATUI lit INLP CDNTIIOI. SH4P£: c; li'-
h HUDWo\fllt IH ounn CONlJIOI. 
I. lkUT C~TIIQ. atcnott UATt:RtAI. :. Co t-lC.. fl. t. OUfLlT I 

J!. mt~~n~ .. , WI.Ylll' rACI ENTRANCE: (:)at:>V,. fu~.· I 
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! P~OJ£CT: ~\lJ-\~'VSoN\ t\11-.L. ~£<..1:. 2 STATION: . '1\+S"' (t..q:-r) CULVERT OESIG~ 'FORM 1 

_MiL.!.. Pot--~o ~uM SHEET OF. ..DESIGNER /DATE: -~~~ 1 Cr:.!nlo7.. 
. REVIEWER I DATE: I 

~ HYDROLOGICAL pATA nll.:--:--111)1_

1
_ ·_ ROAD·WAY ELEVATION : Cltl 

~ 0 ME:THOO: ~~ilci-)P...t... 

5 0 OAAINAOi AAU: ,Ot..{ 0 STRUN Sl.OI'£: ! ------ - ~~:E 
o V (.,, \ .c ~ ~ (LEL 1: · 1111 a,: tt : 0 CHANNEL IHAI'E: • 1:wr C.. I-I ~ • ~ 1 D.e; •. ~Lo{'fSJ HW~ 1 

. 

=: 0 ROUTING: 0 OTH£ft, -:_-r~--J:~Iif!t,.~SJ!~ ero \ TW 

DUI!lN FLOWSIIA!LWAJ£8. n1 I oa · 'ir1. uttl [.:FALL • . . 

R.I. IYURU fLOWich) . TWill) , S•S0 - fALL/L 0 tL fc&Z.\J1111 

\O 'i~R.. o.] s ~, s • ·,0~~ •· 
l,• - . 

cu~vEA! QESCR!PDOH • TOTAL 'Low HUOWAltR CALClUTDIS !IIi ~ , ., 
~ ' ~" nA J~~ ~~ 

MAURIAL· SHAPl·Sill·lNTRANC:C ~L !HUT CONTROL OUTL£TCOHTROL BJ~ :J~ COMMENTS 
Q Q/H HWt/D HWt r~Ll "-111 !.!. 411 lls~O .".•, · '• .~. ~~-~~ ! :1 0!i ~ ·· letel 111 IJ\ ,;1 141 101· c ••• "' ••• u 111 

Cot-otC- ( 1(- iS"''-Grov. t-\',c~ .• 7 l/1 ,U' ,3\ 0 10~. O.'(l 0.7....0,70.1 O."L <J.O lq:J:Z. (),51· DKf>..'i-Lov-JFW 
...., 
a I ('oNC- Ll(- IS" . - ("!rov. t-1,-',c~ .I • I Ill I I ,·(.;S I. ,,S\ I u IIVJ.~O.If ~I u. L,JO, IIU· II O.l-1 '}. 0 11411;1.1 IU~ I I' DKf>.._'i_-_~floN 

JECHN!CAL FOOJNQTU: 141 £\.111' KW1t £LtiiN't'EIIT 01 · 161 tt 1 -. N ot Ide t 01211 WHICHEVER IS GfiEAWI) 

Ill US£ OIHB fOil 80lC CULV(RTS !NUT COHTIIOL Sf:CTIONJ . 17) tt•fi• ket Uh2 Lt HllU] v1 12g 

121 HWtiO • HW ID OR HW11D fRON DillON CHARTS 1:11 TW BAS£0 OH.DOWH STREAM IIJ El.llo" ELetH tile 
CONTROL 011 fLOW DEPTH IN 

tll FALL• HWt•I£L11,- £L1tla fALL IS Z£110 CHANNEL. 
fOR <u..V£RTS<Yi MAO£ 

:..!!l!lllHPI OEfiNtiiONS ; COMMENTS/ QISCUUtON: , CULVERT IIARREL SEL!CJEO : 
•· Af'f'IIDKIWATt: fS1' • 

1 

t CULVUr fACf: S I Z f . ,_ . ..:.;;;.---------
U. DUIDH ltUilWATIII . 0 
hi. HUOWATIII lltiHLh CONTIIOL SHAP£' _.;:(.~l.:,.r-...;;_ ______ _ 
•• tiUDW·Urll IN oun«T CONTROl. ' 
1. INUl c:<J~rRa. ucno11 .u MATERIAL: Cot:\ C. n~.-__ _ 

1 . !i ~Wf!uo "' wt.YUJ '"" r•'f,_olf-.)!:, ~1'\<.t;;.:'l) CN 5'v&H117Ei:) IJJ;:>oT · r ,..,_., T :::Jil.Q \ . 
~LHILWArrft · £NTRANC£: !,.,......,v 'f ..,, 

· j) \ TC ~ (A. U..UI.Jlo<i! t>N 5:. 
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PROJECT: RK4M~:cS-oN1 S. \1,'-'- ~e<..-r. 2 STATION: '11+-S'"o (~lbl+T) CULVERT OESIGh FOt1M , , 
M 1 u.. Por""t> KuN SHUT OF - - ··oESIGHEft/OAU.: -4~(.::) 1 ~111LoZ 

REVIEWER I DATE : I 

~ HYDftOLOQICAl OAU u
11
.::__l1tl

7 
' ROAO·WAY ELEVATION : 1111 

~ 0 MUHoo: fS!niof:H\\... . j · 
= 0 OftAINAOI AAU: (}. )'j 0 STRUM SlOP£: • ~ - -.-- =..~ Q ·! 0 C:HANN£1.1HAPt! V·\:JI'TC...~ c~\\SIJX: SI,.QPE) ttw, IL'L": ---- ·lltl s,: -- H . 

~ 0 ROUTING: 0 OTHER. ,-l-·L::-~L--..C:~!21!t,...~S.J!t:tw ero \ TW 
1 o<€ Lit-. FALL - · 

OUIGH fl,QWSIJAI!.\W(fl. Ut · ~Uti • . -
11.1. IYUIIU FLOWichl TWIIII lwS0 - FALl/L

1 
.. ftl01.,e

1 1 ,, 0\ .. l •. ~ Ill 
\o 'I~%,. \ t-1> I\S s • •00 , 

_...:....;;....;...._ L 1 lo 
• 

CULY£6! P£SCR!PDON • tOTAl. flOW HEAOWAltR CALCll.ATOOS ~ • • ~ 
' flOw ru .1 ~; ~ t.: t: 

I.U ffftiAL • SHAPE· SIZI • EHTRAHCt: ~l INLET CONTROl. OUTlET COOTI\Q. ! ! ~ :I u COMMENTS 

tafal QI~IN "re\/0 HWI ·~~L '.~rl -~'~ •c dcfD , ... ~ . •• 1~1 ~~~~· § W d g i 
~ 
0 (pl--1(- C1R.- \S'''-(vo.J.if'ro\· t.o (,0 0,1.\ O.s.- 0 IO'\ .~(, 0,7...0 .. 7 O.l)bo.!. .c2. ldi.t.J :tJ,B2 Of.A'I- Lo~j= 

TECHNICAL fOOJtfOTU: 141 El.hi" HW1t ELciiHVERT Of 161 "• • rw 1H Uc t 01211 WHICitiVfiiiS GAUTEit) 

Ill USE OllfB fOR BOX CULVERTS IHll T COifTROL SICTIOtU . 171 t11 ~ t ••• 1 zt 112 L) "'liS] yl 12t 

IZ I HW tiD 1 HW 11) OR HW tiD fROM DIS ION C:HARTS I~ I TW BASED ON. DOWN STRUM II) n 11 • EL t tt t II 
COIHROL OR FLOW DlPTHIH 

0 1 0 

131 fALL • HWt •lfL 11d- Elttll fAlL IS Z£110 tiU.NNEL. 
fOR (U,YEBTS 00 GRADE 

_!Y.!lliiPt DEfiHITIOH§; COMMENTS I DISCUSSION: , CULVERT EIARR£L SELECTlO: 

j· c~r:~:~w:!~r S I Z £ · -~f$11f..:J-I -·-------
U. IIUIOH ltlADWATlll 
~1. HUIIWAT£11 IN INLIT COHfiiOC.. SHAPE· _..,c_-_1_~--------h tiUDwAftll IN OUTLEt COHTIIOI.. • 

, I. ~Uf t(ltiTIIOI.. sccnoH T I • (ON( n 
' a. OUTUf UA Ell AL •. - · .._ ----
' :! m~!~n~AfWLVUUAC£ __ fHTRAHCl:(;.,iov · + fl~.· 
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Soils Information: 
Soil Survey Sheet 

c,.vvr~- V~ee 6 -ID )(I 
E"Y'"'~ r---1'47< z$"~pf.. 

Site: 
DA: 
BMP: 

5:?;,£ I 

/SF 
Description of Soils at 

.r/. 'rll'l Wll • 

Hydric: 0 Yes 0 No 

HSG:~~--~--------­
ijydric: 0 Yes 0, Jio 

tSE e-~ ,..,,;h,.~ i /ey~e I w-,1-riJb 1-Y,,-'­
) 

BMP Control: 0 None nsite 0 Offsite 0 Previously Approved 0 Manufactured BMP 
BMP Types: A'7 LJ l- Name: LA?/) 7. :J (JCC BMP Type _f__- _1_ ), Points----.,&./,.........-_ 

fA//:1 Jj~t#~.JIJN''4unJ~2-Name: /I#J/) 7. 9 (JCCBMPType_E_ -_I_),Points_i~-
3- Name: (JCC BMP Type __ - __ ), Points---.,.----

Onsite Drainage: 0 Reinforced Concrete Pipe 0 Corrugated Metal Pipe 0 Aluminum Type Pipe 
0 Corrugated Polyethylene Pipe 0 PVC Type Pipe 0 Open Channel Type 
0 Storm Drain 0 Culverts Type: __________________ -r--________ _ 

0 Inlets 0 Other (Specify): ______________ ____,~=-:.,t£--;..-----:=~-------
1. VDOT Standards & Specifications Referenced for work within RIW: 0 No 
2. VDOT Standards & Specifications Referenced for work outside R/W: es 0 No 

Site Limitations: ~ ~MA ~p Slopes 131'5clineated Wetlands 
0 H~ic Soils i3-6itical Soils 0 Vegetated 0 Buffers: ---------------
i31Jefined Natural Drainage Features onsite 0 Downstream Storm/Culv. 
0 Downstream Channel Erosion 13-f'loodplain 0 Problem Drainage Area 
0 Stormwater Hotspot 0 Other, -----..,----,---,--------,------
0 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 I BMP Control (Add sheets ifnecessary.for Multiple Onsite Facilities): 

DYes ONo # B('()f 1. 3 T1 W>'&trL wAL-l- F-1 
Predev (Present) DA= Z. '2.!) ac. C/CN= 1~ Tc= Z/ min/hrs. 

2-year z.70 cfs 

10-year ~.0~ cfs 

100-year ~//.~1 cfs 

PostDev w/o Detention (Inflow) DA= '$. 7Z, ac. C/CN= 80 Tc= 11 min I hrs. 

1-year lf. t,'i 
2-year (·02- cfs 

10-year ,.11 cfs 

100-year t'J.f7 cfs 

PostDev with Detention (Routed) DA= :J.1f/ ac. C/CN= 80 Tc= /7 min/hrs. 

2-year /. D'l cfs atEI. '3S./b 
10-year ·f.81 cfs atEI. J5.b7 
100-year (DHW) t1. 7~ cfs atE!. 31,. Zl 

Downstream Tailwater Assumption for Pond Routing: O. 00 F"JlEc DIITI!'Au- / 
Routed Peak Discharges (Outflows) from BMP meet Predevelopment Allowables: ~~ ONo 
A ears to Meet VESCH I E&SC Ordinance I CBP Ordinance Re uirements: ONo pp q 

Page 2 of 4 
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Pond I BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities)~ g C i- rll..L.-
DCheckifNone DProvided: BMP#.:J.3_ Type: I}~ tP- t16 wAl.L--
y N * See Below for Pertinent WQv /Stream CPv Design Information. 
0"'0 Top of Facility (Dam Crest) El. 3 /,. 0 L:: S () ' 
l1f 0 Design High Water (100-year) El. 3 ". 2/ 
.f!f 0 Emergency Spillway (ES) Crest El. :?b. 0 BW: SS: -..,..,..,---
13" 0 FreeBoard '/- 1 ft. or> with Emerg. Spillway. 

0 Acceptable 0 Not Acceptable. I/- 2 ft. or > w/o Emerg. Spillway. 
Principal Spillway (Riser) Crest El. 35. 0 Size/Type: 8''11/t---
Principal Spillway Crest 1 ft. below Crest of Emergency Spillway. 13'"yes 0 No 0 N/A 
Stage-Storage Curve or Data 

DO 

rg 
Outlet Rating Curve or Table (Composite Structure) 

g-'p Extended Detention for WQ Provided (Min. 24 hours) 0 ~ 0 No ~/A 
13" 0 1-year, 24 hour detention criteria for Stream Channel Protection. t3Yi es 0 No 0 N/ A 
IJ'Q/ 1-year design storm El. 3£ lf or Volume /ll&rsZ 
0 [3'" Normal/Permanent Pool El. #If 0 N/A 

1 i!f'"O Orifice/Weir#1 (HighestEl.) El. )6.0 Type: wlkt..-(~f!lr, S"O 
er'p Orifice/Weir #2 El. )$. 0 Type: fl' "jJ Pvc.- tl.JSt'!/'2-
,13"0 Orifice/Weir #3 El. "Z 1· 1 Type: 8 "fJJt!#) 3 "¢ 1'1/t--
0 0 Orifice/Weir #4 El. Type: ~ ' 
0 ~ Orifice/Weir #5 (Lowest El.) El. Type: -----::r--::---:-:-----
13'0 Low Flow Orifice (ExDet, CPv) El. 2f.6 Type: $ 11 ~\/'-" 
0 ~Pond Drain w/ Valve (24 hr.) El. Type:------=-----
g,o . Pond Bottom (Positive Drain) El. ,.;t#rv~l'tt, Riser Height: ___,5.=.:..:' 2-=------
0 iiJ./' Steps or Access Provided (for over 4ft. depth) 0 N/A 

W' Riser Base Bottom El. Type: 
0 Core Trench 0 N/A 

Anti-Seep Collars or other Acceptable Seepage Control Method. 
11 

0 N/A I 
1 

~ 
11 

0 0 Principal Spillway Anti-Vortex/Trash Rack Device Type: 6 f'vt- .Pt -r "t-O ~ .S.o t..l ~ 
~ Low Flow Orifice Trash Rack. ,, Type: f~-rl" g-t• .Pt 'Pt.-
0 0 Outlet Barrel: Type/Class: '3 P\lv Size: __ 3=--,',.' _____ _ 

Inv. U/S: "Z. 9. 't Inv D/S: -~?~-----
/ Slope: __ ? Length: (ft.) 

0 IY" Flared End Section/Wingwalls. Matches Outlet Barrel material type, over 48 inch with fence. 
0 0 ~Protection. 

1 
j . I /'. 

~dard Riprap Outlet Protection (OP) Type: A/~p/ r1 v'f'LIII 1/ ~IJ~t?TJ~/ 'alt.,.~ h/1 
rriJ 

0 Special Dissipator Structure (SDS) Type: 
BMP Cleanout Elevation ~-/ -~z---a"".__,.I.,;;;;O,------o-r -D-ep-t-,--h _____ _ 

DO Adequate Channel Downstream ofBMP: C9'1-year, 24-hour; or 0 MS # 19 criteria. 

Sketch or Notes, IfNecessary: iiJ 
J'' $(fJ DP.Ifj TSf> 

Sediment Trap & Basins 
0 Temporary Sediment Trap # 1 ______ _ 
0 ~porary Sediment Trap # 2 

~emporary Sediment Basin# 1 ______ _ 
0 Temporary Sediment Basin# 2 ______ _ 

E&SC Plan Comments: 

* WOv I Stream CPv Design Summary 
Imperv. Area 
WQTV (Per JCC Man) 
WQ Vol. Required 
WQ Vol. Provided 
1-yr SCPv Required 
1-yr SCPv Provided 
Ext Det Orifice Size 

DA = < 3 acres -----
DA = < 3 acres 

DA= 1.'-n 
DA= ____ _ 

0 BMP # 1.' convert. 
0 BMP # convert. 

-----------------------------------
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/ 
A ·n Pond Section 1 @ Stonehouse 

MP Timber Structure Wall Calculations 
AES Job No. 9028-8 

Timber Wall Calcs.xls 

Given: 
butt Diameter = 12 inches= 

4ft 
1 ft 

Spacing= 
hw= 
hs = 
yw= 

8.5 ft 
6ft 

62.4 pcf 

Assumptions: 

'• 

ysoil = 120 pcf 
esoil = 50% 
ysat = 131 pcf 

Ka = 0.31 (Rankine Active Coefficient) 
Average Soil at Site (medium clay/compact sandy loam): 

p = 200 PSF • From Table 4.8 in Timber 
S = 2500 PSF Construction Manual 

Assume total soil pressure acts horizontally on pole 

Load due to Saturated Soil = 

Load due to Water= 

Total Moment about toe, Mo = 

Equivalent Load at top = 

Load at each pole = 

382.788 lb I LF 

2254.2 lb I LF 

7152.476 lb-ft I LF 

841.4678 lb I LF 

3365.871 lbs 

Calculate Pole Depth: 

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 

2/10/2006 
ABS 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Total area draining to basin: 3 . '-\ acres. 

Basin Volume Design 

Wet Storage: 

1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 

67 CU~ yds. X 6 · 4. acres = '227. a CU. yds. 

2. Available basin volume = 2..5 l cu. yds. at elevation 3<l. S . "(From 
storage- elevation curve) ( (o'\ro S"\, ~+-) ~ 

3. Excavate · r} cu. yds. to obtain required volume*. 6-!o Ex.""v"'t"" \<e~l) 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

4. Available volume before cleanout required. 

33 cu. yds. x 3 . '-\ acres . = 111. L. cu. yds. 

5. Elevation corresponding to cleanout level = 3 G::, 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = 2. ~ ft. 
(Min. = 1.0 ft.) 

Dry Storage: 

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 

67 CU. yds. X 3 · y acres = 22.. 7. a CU. yds. 

III- 112 
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1992 

8. 

9. 

~ 
'15~,~ {/J/.5" 3.14 

Total available basin volume at crest of riser* = ~31. $'" cu. yds. at 
elevation Lj 3 . (From Storage - Elevation Curve) 

* Minimum = 134 cu. yds./acre of total drainage area. 

Diameter of dewatering orifice = 3 m. -------
10. Diameter of flexible tubing = 

pitts 2 iftdteS"). 
e in. ( diamelel of dewateriBg efifiee 

~ P~ r-hr~~~ ~" p..J (... v 

Preliminary Design Elevations 

11. Crest'of~ = L\ ~ 
p,.:~,.1 Wt.\r _----.:.. __ _ 

Top of Dam = _ __.4.__Y_..,"--s:-__ t/" 

Design High Water = __ Y.:....Y..L.---=(2r-y< S-hr""') V b. 6'rs 

Upstream Toe of Dam = 3 2.. 

.) Basin Shape 

12. Length of Flow 
Effective Width 

L_ = 
We 

\laO ::: z:-s 7o 

If > 2, baffles are not required X 

If < 2, baffles are required ------
Runoff 

13. Q2 = (,0 cfs (From Chapter 5) 

14. Q25 = IS".~ cfs (From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity Q = Q2 = I cfs. 
(riser and barrel) P 

Without emergency spillway, reqtJired s~illmay capadt¥ Op = Q25 Gfs. 
(riser and barrel) . 

III - 113 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = __ l;,._ ... ....;;_r __ ft. (Using Q~ 

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

Without emer.gen.cy spillway: 

Assumed available head (h) ----- ft (Usmg 0 25) 

_h. · - :Design High Water Bevatron = Crest o~ RiseF lilcwatieR 

17. Riser diameter (Dr) 

{Front Plate 3.14-8:) 

18. Barrel length (1) = ':: I 0 ft. 

iR. ft~tual bead (11) -

Head (H) on barr~l through embankment = ___ . ft. 

(From Plate.3.14-7). 

19. ·Barrel diameter = __ 3 __ in. 

ft. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. TI'8Sh 1 ack and and-vm tex de\Tice 

iacbes ---=---

Height 

(From Table 3.14-D). 

Emergency Spillway Design 

21. Required spillway capacity Qe = 0 25 - QP · = _____ cfs. 

22. Bsttom width (b) • ft.; tae slgpe gf the eJfit ehamrel (s) = 
ft. /foot; and tfie Miftil'ftl:H'ft length of the e!cit · channel t't) · = 

-===::=:...er~t 
(From 'fable 3. tzJ:=C:). 

III - 114 

-···-
/ 

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 108



.-·· .... 

1992 

Anti-Seep Collar Design 

-Slape of ~am...face..of. embankment..(~ •• ··:1. 

cJimeRsiOOtti-S ..;;;:;..====-::.._ 
(&em Plate ~.14 ~~ 

Final Design Elevations 

25. Top of Dam= YY. S 

· Design High Water = Y Y ( "2. ~ 'f r ~ ht M.) 
Emergency Spillway Crest = 

Principal Spillway Crest = Li ~ 

Dewatering Orifice Invert = S ~. ~ 

Cleanout Elevation = 3 (o 

Elevation of Upstream Toe of Dam 
or Ex<:avated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

III - 115 
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Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 1.59 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 6,128 cuft 

1- SCS Runoff -1 Yr- Qp = 1.59 cfs 
2.0 

1.5 

J!! 
~ 1.0 

0.5 

0.0 
0 .0 2.4 4.8 7.2 

-

" 9.6 12.0 14.4 16.8 19.2 21.6 2" 

Time (hrs) 
/ Hyd. 1 

.0 
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Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

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

Hydrograph Volume = 9,807 cuft 

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

2.5 

2.0 
J!! 
(,) 1.5 a 

1.0 

0.5 

0.0 
0 .0 2.4 4.8 7.2 " 9.6 12.0 1-'l 

Time (hrs) 
/ Hyd. 1 

I 
I 
I 

I 
I 

I 

.4 16.8 19.2 21.6 2.t:1 .0 
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Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge · = 4.02 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 14,210 cuft 

1 - SCS Runoff- 10 Yr- Qp = 4.02 cfs 
5 

4 

J!! 3 
(,) 

a 2 

1 

0 
0 

I 
I 

i 
I 

I 

I 
I 

I 
.0 2.4 4.8 7.2 

..J 
"-.. 

9.6 12.0 1~ 

Time (hrs) 
/ Hyd. 1 

I 
I 

I 
I 
I 

.4 16.8 19.2 21.6 2~ .0 

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 112



Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 6.95 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 24,099 cuft 

1 - SCS Runoff - 25 Yr - Qp = 6.95 cfs 
8 

6 

J!! (,) 4 
a 

2 

0 
0 .0 2.4 4.8 7.2 

.J "-. 
9.6 12.0 1i 

Time (hrs) 
/ Hyd. 1 

.4 16.8 19.2 21.6 2.:1 .0 
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Hydrograph Plot 

Hyd. No. 1 

PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 2.25 ac 
= 19.3% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 11.48 cfs 
Time interval = 2 min 
Curve number = 73 
Hydraulic length = 419 ft 
Time of cone. (Tc) = 21 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 39,619 cuft 

1- SCS Runoff -100 Yr- Qp = 11.48 cfs 
15 

10 

5 

0 
0 .0 2.4 4.8 7.2 

.,;1 '-
9.6 12.0 14.4 16.8 19.2 21.6 24!1 

Time (hrs) 
/ Hyd. 1 

I 

.0 
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Hydrograph Plot 

Hyd. No. 9 

POST-DEVELOP (Redesign) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 3.40 ac 
= 19.3% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 4.64 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 13,262 cuft 

9 - SCS Runoff - 1 Yr - Qp = 4.64 cfs l 5 

4 

~ 3 
u 

a 2 

1 

0 
0 .0 

I 
I 
I 

! 

I 

I I 
I I 

I 
I 
I 

2.4 4.8 7.2 

! I 
I 

I 

J I 
I I 

' 

I I 

I 
! 

' i 
I 

_l ~ 

I 

! 

I 
i I 

I ! 
j I i 

I 

I I ! 
I 

I 
I 

I 

'-.I 
I I 

..,J I 

9.6 12.0 14.4 16.8 19.2 21.6 24 
Time (hrs) 

/ Hyd.9 

.0 
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Hydrograph Plot 

Hyd. No. 9 

POST-DEVELOP (Redesign) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 3.40 ac 
= 19.3% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 7.00 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 19,691 cuft 

9- SCS Runoff- 2 Yr- Qp = 7.00 cfs 
8 

6 

J!! 
u 4 
a 

2 

0 
0 

I 

I 

.0 2.4 4.8 7.2 

I 

I 

I 

.-J 
\_ 

9.6 12.0 1-l1.4 16.8 19.2 21.6 2~ 

Time (hrs) 
/ Hyd.9 

! 
I 
I 

I 
I 

I 
I 
I 

.0 
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Hydrograph Plot 

Hyd. No. 9 

POST-DEVELOP (Redesign) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 3.40 ac 
= 19.3% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 9.66 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 27,075 cuft 

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

J!! 
(,) 

a 

10 

8 

6 

4 

2 

0 
0 .0 

I 

I 

I 
i 

I I 

I 

I 
2.4 4.8 7.2 

I I 
I 

l I 

I I i 

I I 
i 
I 

I 
I I 

I 

I 
i 
I 

I 

I 

I 
\._ I 

.-J I 
9.6 12.0 1~.4 16.8 19.2 21.6 2-< 

Time (hrs) 
/ Hyd.9 

.0 
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Hydrograph Plot 

Hyd. No. 9 

POST-DEVELOP (Redesign) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 3.40 ac 
= 19.3% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 15.28 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 43,012 cuft 

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

15 

J!! 
(J 10 
a 

5 

0 
0 

I 

.0 2.4 4.8 7.2 

I 
! 

I I I I 
I 

I 

~ I 

I 
I 

I I 
I 

'- I 
~ I 

9.6 12.0 1L .4 16.8 19.2 21.6 2~ 

Time (hrs) 
/ Hyd.9 

.0 
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Hydrograph Plot 

Hyd. No. 9 

POST-DEVELOP (Redesign) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 3.40 ac 
= 19.3% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 23.52 cfs 
Time interval = 2 min 
Curve number = 80 
Hydraulic length = 420 ft 
Time of cone. (Tc) = 16 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 67,124 cuft 

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

20 

J!! 15 
(J 

0 
10 

5 

0 
0 .0 

I 

2.4 4.8 7.2 

I I I I I 
I 

I I 
I 

I 
I 
I 

I l ! 

I I 
! 

I 

I I 

I 

.-J '-
9.6 12.0 1i .4 16.8 19.2 21.6 24 

Time (hrs) 
/ Hyd.9 
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Reservoir Report 

Reservoir No. 8 - SED BASIN 7.3 (Redesign) 
Pond Data 

Page 1 

Hydraflow Hydrographs by lntelisolve 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 
2.00 
4.00 
6.00 
8.00 

10.00 
12.00 
13.00 

32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
45.00 

Culvert I Orifice Structures 

[A] [B] 
Rise in = 3.0 0.0 
Span in = 3.0 0.0 
No. Barrels = 1 0 
Invert El. ft = 38.50 0.00 
Length ft = 2.0 0.0 
Slope% = 0.50 0.00 
N-Value = .013 .013 
Orif. Coeff. = 0.60 0.60 
Multi-Stage = n/a No 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA 
ft cuft ft cfs 

0.00 0 32.00 0.00 
2.00 850 34.00 0.00 
4.00 2,750 36.00 0.00 
6.00 5,850 38.00 0.00 
8.00 10,250 40.00 0.28 

10.00 16,000 42.00 0.43 
12.00 23,600 44.00 0.55 
13.00 28,525 45.00 0.60 

150 
700 

1,200 
1,900 
2,500 
3,250 
4,350 
5,500 

[C] 
0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

[D] 
0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

Clv B 
cfs 

ClvC 
cfs 

0 
850 

1,900 
3,100 
4,400 
5,750 
7,600 
4,925 

0 
850 

2,750 
5,850 

10,250 
16,000 
23,600 
28,525 

Weir Structures 

[A] [B] 

Crest Len ft = 50.00 3.00 
Crest El. ft = 44.50 43.00 
WeirCoeff. = 3.33 2.60 
Weir Type = Rect Broad 
Multi-Stage = No No 

[C] [D] 
0.00 0.00 
0.00 0.00 
0.00 0.00 

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. 

Clv D WrA WrB WrC WrD Exfil Total 
cfs cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.28 
0.00 0.00 0.43 
0.00 7.80 8.35 
58.87 22.06 81.53 
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Hydrograph Plot 

Hyd. No. 11 

Sed Basin Redesign 

Hydrograph type = Reservoir 
Storm frequency = 25 yrs 
Inflow hyd. No. = 9 
Max. Elevation = 44.02 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 8.55 cfs · 
= 2 min 
= SED BASIN 7.3 ( 
= 23,682 cuft 

Hydrograph Volume = 42,864 cuft 

11 - Reservoir - 25 Yr - Qp = 8.55 cfs 
20 

15 

J!! 
(,) 10 
a 

5 

0 

I 

~ 
.0 3.2 6.4 9.6 12.8 16.0 19.2 22.4 2 .6 28.8 32 0 .0 

Time (hrs) 
/ Hyd.9 /Hyd. 11 
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Reservoir Report 

Reservoir No. 9 - timber wall7.3 (Redesign) 

Pond Data 

Page 1 

Hydraflow Hydrographs by lntelisolve 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

0.00 
2.00 
4.00 
6.00 
8.00 
9.00 

36.00 
38.00 
40.00 
42.00 
44.00 
45.00 

Culvert I Orifice Structures 

[A] [B) 
Rise in = 3.0 0.0 
Span in = 3.0 0.0 
No. Barrels = 1 0 
Invert El. ft = 38.50 0.00 
Length ft = 2.0 0.0 
Slope% = 0.50 0.00 
N-Value = .013 .000 
Orif. Coeff. = 0.60 0.00 
Multi-Stage = n/a No 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA 
ft cuft ft cfs 

0.00 0 36.00 0.00 
2.00 3,100 38.00 0.00 
4.00 7,500 40.00 0.28 
6.00 13,250 42.00 0.43 
8.00 20,850 44.00 0.55 
9.00 25,775 45.00 0.60 

1,200 
1,900 
2,500 
3,250 
4,350 
5,500 

[C) 
0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

[D) 
0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

ClvB 
cfs 

ClvC 
cfs 

0 
3,100 
4,400 
5,750 
7,600 
4,925 

0 
3,100 
7,500 

13,250 
20,850 
25,775 

Weir Structures 

[A] 

Crest Len ft = 50.00 
Crest El. ft = 44.50 
WeirCoeff. = 2.60 
Weir Type = Broad 
Multi-Stage = No 

[B) [C) [D) 

3.00 0.00 0.00 
43.00 0.00 0.00 
3.33 0.00 0.00 
Rect 
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. 

Clv D WrA WrB WrC WrD Exfil Total 
cfs cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.28 
0.00 0.00 0.43 
0.00 9.99 10.54 
45.96 28.26 74.81 

WC075_STONEHOUSE_SEC_7A_RICHARDSON_MILL - 122



Hydrograph Plot 

Hyd. No. 12 

BMP Redesign 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

0.4 

0.3 

~ 
~ 0.2 

0.1 

0.0 
0 

= Reservoir 
= 1 yrs 
= 11 
= 39.88 ft 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.27 cfs 
= 2 min 
= timber wall7.3 
= 7,246 cuft 

Hydrograph Volume= 12,939 cuft 

12- Reservoir- 1 Yr- Qp = 0.27 cfs 

,..,. 

' v ~ 1\ 

I i\ ~\ 
I~ ~ 

.0 4.8 9.6 1L.4 19.2 2L .0 28.8 33.6 38.4 43.2 48 .0 

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

Hyd. No. 12 

BMP Redesign 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

0.5 

0.4 

J!! 0.3 
(J 

a 
0.2 

0.1 

0.0 
0 

= Reservoir 
= 2 yrs 
= 11 
= 40.50 ft 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.32 cfs 
= 2 min 
= timber wall7.3 
= 8,947 cuft 

Hydrograph Volume= 19,308 cuft 

12- Reservoir- 2 Yr- Qp = 0.32 cfs 

l r ~ I 

' 1 
~ 

~ ' l"'lo. 

v \ i\\ J 
I \ 1\ 

\ ~' ~ 
.0 4.8 9.6 1~ .4 19.2 2L .0 28.8 33.6 38.4 43.2 48 .0 

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

Hyd. No. 12 

BMP Redesign 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

1.5 

1.0 

0.5 

0.0 
0 

= Reservoir 
= 10 yrs 
= 11 
= 41.25 ft 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.38 cfs 
= 2 min 
= timber wall7.3 
= 11,083 cuft 

Hydrograph Volume= 26,631 cuft 

12- Reservoir- 10 Yr- Qp = 0.38 cfs 

' r----~ }{ """""'" 
...... 

" ~ ~ "-
.0 4.8 9.6 1.t1 .4 19.2 2~ .0 28.8 33.6 38.4 43.2 48 .0 

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

Hyd. No. 12 

BMP Redesign 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 100 yrs 
= 11 
= 43.98 ft 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 10.28 cfs 
= 2 min 
= timber wall7.3 
= 20,781 cuft 

Hydrograph Volume = 66,554 cuft 

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

20 

J!! 15 
(.) 

0 
10 

5 

0 
0 .0 4.2 

'--
8.4 12.6 16.8 21.0 2 .2 29.4 33.6 31 .8 42 .0 

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

From: 

Sent: 

To: 

Cc: 

Bains, Victoria A. [vbains@aesva.com] 

Tuesday, May 23, 2006 4:30 PM 

Scott Thomas 

ggoder@kaufcanconsulting.com 

Subject: Stonehouse- BMP Inspection List 

Scott, 

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

Bent Tree: 
AESN 

1·'1"77 BMP 5. 
J·~Z·'f BMP 5.4 
, .. vz·•t BMP 
J·'i/-11 BMP 5.3 

Richardson's Mill: 
AES No. JCC No. / '} n 
BMP 7.3 WC075 v ~wSIJEc:r fi/.3t>/db. oJL, W() r'ltO.II,Em~. 
BMP 7.4 WC076 V' ,RSIYI'~It y F/~-tJ/0~· o!= .. l'o/0 II _, 

Page 1 of 1 

BMP 7.2 WC077 V~ltlll/ltT !r/.JtfOb t!)~. II II I I, 
~MP 7.1 wco7a . f<.e,~lecl sl~t)b .. MI''Df, 117//o-v/ fJt(J-l 1111/eye-r/f. ~~cf~<. fet/p,., 
Let me know if you cannot find any of the certifications or calculations and I can have copies sent to you before 
we meet. See you at the Sales Center next Tuesday May 30 at 1:OOpm. 

Thank you, 

Tory 

Victoria (Tory) A. Bains 
Project Engineer 

AES Consulting Engineers 
Williamsburg I Richmond I 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. 

--------------, 

June 4, 2008 

Mr. Scott Thomas 
Environmental Director 
101E Mounts Bay Road 
P. 0. 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 d GCR, Inc. We have received a letter 
from D. Wayne Moore, the attorney r GCR, Inc., which appears to indicate that 
GCR wants to convey the comma pr erty it owns, including the BMPs, to 
Stonehouse. It must be made cl r to GCR that the BMPs must be left in a dry 
condition. 

We would appreciate it if you co~ise me if GCR contacts your office 
concerning the transfer of these tw MPs, and you insist that GCR have these 

J 

two BMPs established as dry B' t> ore they are transferred to us. 
SJf 11 

r"f truly yours, ~ }o e (l If) 171 )11 -1 -J 
'vJ~ ,j ~ j ttul'f ~~re 0 rf'/t1.t7 1 'l'~r j. 
Robert W. Sp nc r , -f11~ .( (0 (I f,{l) ~ L/J. J 
President Em . s ~ ~!Y1 f1C t ·f (f ( _fo tit! f /f ll 7 '( e -1 fC 

.,;,/.1 1' of (~ 117 
1rf t. TJ~ ( f V. 11'­

a?b~'t ·1J ljpvf/)bT .. v / flo1e /17 .f vf~J~~ -r c. ( vl l ·11 ~ ((J (} .Y1L ff y 
1 o ]~,,~~,_. r o t?t u "f fi'~ f tt . ~ 

o,JI ,, .-/rj r·f\ u~ cllr()fll' (~ 
9701 MILL PoND RuN ToANo, VA 23168 (757) 566-0128 PIIONl (757) 566-1198 Ft\X 

I< e J~'(IJ /PI/tr trJ 111 e-, 
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GET· 
Solutions, Inc. 

Geotechnical· Environmental· Testing 

To: AES Consulting Engi,neers 
5248 Olde Towne Road 
Suite 1 
Williamsburg, VA 23188 

Attn: Ms. Victoria A. Bains 

Re: Richardson's Mill Timber Walls (Sections 1 & 2) 
Stone House Development _ 
James City County, Virginia 
G E T Project No. VB0~-302T 

Dear Ms. Bains: 

April 22, 2005 

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 insp~ction services, the construction of the 4 BMP basins was 
monitored and associated fielp-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, cohsidering 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 opportunity to be of continuous servic!e to you on this project, and 
trust that you will call this office with any questions that you may have. 

Respectfully Submitted, 
T Solutions, Inc. 

Camille A. Kattan, 
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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~.~ . .,.:.~ • /.;%~,m~ 
CONSULTING ENGINEERS 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 
(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

Mr. Scott J. Thomas, P.E. 
James City County Environmental Division 
1 01-E Mounts Bay Road 
P.O. Box 8784 
Williamsburg, VA 23187-8784 

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

Dear Mr. Thomas: 

March 27,2006 

f 1·1 
If(/ 1· -z, 

1·' 
1·Y 

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, hw, is shown in the calculations as 8.5 
feet. This is the hei~t 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, hs, 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 perfonned 
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 of8.5 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 
/ ~ebruary 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. 

Attachments: Timber Structure Calculations 

.. 

S:Vobs\9028\08-Mill Pond Sub\Wordproc\Document\902808Ll9.abs.doc 

Sincerely, 

AES Consulting Engineers 

~., //C 
?r/~·· 

Aaron B. Small, P. E. 
Project Manager 
asmall@aesva.com 
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5248 Olde Towne Road, Suite 1, Williamsburg, VA 23188 

614 Moorefield Park Drive, Richmond, VA 23236 

(157) 253-0040 

(804) 330-8040 

CONSULnNGENGINEERS---------------------------- www.aesva.com 

Mr. Darryl E Cook, P.E. 
Mr. Scott J Thomas, P.E. 
James City County Environmental Division 
1 01-E Mounts Bay Road 
Williamsburg, Virginia 23187 

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

And 

Stonehouse, Richardson's Mill, Sectior 2 
AES Project No. 9028-13 
James City County Case Number S-25- 03 

Dear Mr. Cook and Mr. Thomas; 

February 15, 2005 

RECEIVED 

FEB 1 7 2005 

ENVIRONMENTAL 
DIVISION 

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

Site improvements to the subdivisiom: of Richardson's Mill, Section 1 and 2 are 
substantially complete, and have been inspectcJ by James City County Environmental Staff. 
There are four-timber structure SWMIBMP's b·.:tween the two subdivisions: WC075, WC076, 
WC077, and WC078. These temporary sediml nt 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 J Thomas, P.E. 
February 17, 2005 

• 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. 

• 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. 

• 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. 

• 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 configur:::tion. 

cc: file 

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

.. 

Sincerely, 

~ES Consulting Engineers 

\J~b~ 
Victoria A. Bains 
Project Engineer 
vbains@aesva.com 

S:IJobs\9028\13-Mill Pond Sub. Sect. 2\Wordproc\Document\902813110.vmb.doc 

J/16/2005 
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Scott Thomas 

From: Scott Thomas 

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

To: 'Tory Bains' 

Cc: Darryl 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 pooling condition. now it will be permanent. Secondly will having a 
permanent micropool result in addition maintenance burdEn (adjustments to the approved BMP maintenance 
plan) and would 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 leavir:g 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. 
.lames City ( 'oumy 
Environmental Division 

Visit: 
http: v.·wv.:.ji!!llcs-city. va.us/re_;;@rc;e~/d,evmgmt;gjy ~deY!!!gJ1H. environ.html 
and 
\1 1111 .protcc_t~ck ii h~'ride.l\rg 

-----Oriyinal Message-----
From: Tory Bains [r'nailto:vbains@aesva.com] 
Sent: Wednesday, March 16, 2005 2:17PM 
To: Scott Thomas 
Subject: RE: Richardson's Mill Section 1 & 2 Conversion of BMP's 

Scott, 

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 
VQ~:l s@ae.§;Y.CL COI"l] 
WW¥J.aesva_.c_g_m 

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 

' 

~r. ~~: 
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I 
I 
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:SCOTlT@james-city.va.us] 
Sent: Tuesday, March 15, 2005 9:22AM 
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 I look 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 
Env;ronmental Division 

Visit: 
http_;, ;\\\vw .j_ames-cjty,_y~._!J-~/resillJ(~e~g-~~111gJ11tl Qjv_ devmgmt_ en vi ron.htmJ 
and 
·w\y_):' ,protcctt:Q_wilhJ2ride.org 

-----Original Message-----
From: Bains, Victoria A. [mailto:vbains@aesva.com] 
Sent: Monday, March 14, 2005 4:53PM 
To: Scott Thomas 
Cc: ccloughly@stonehouseva.com; ggoder@kaufcanconsulting.com 
Subject: Richardson's Mill Section 1 & 2 Conversion of BMP's 

Scott, 

I sent you a letter dated February 15, 2005 requesting the county to allow these BMP's to remain 
in the current state. I 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 IE;:t 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 I will schedule to meet you on site. 

Thank you, 

Tory 

Victoria (Tory) A. Bains 
Project Engineer 

AES Consulting Engineers 
5248 Olde Towne Road, Suite 1 
Williamsburg, VA 23188 
Tete: (757) 253-0040 
Fax: (757) 220-8994 
vbaif1s@a_~sva._com 
wW\fLaesva.Qom 

3/16/2005 
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Scott Thomas 

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

Mike 

Hello and I hope all is well. I kno this· an older email; however, I am just using it because it had your email address. 
Anyways, I am sending it to to let know we have requests in now, as expected, for release of siltation bond 
associated with Stonehouse Phas rea) 1, Section 7-A, Richardson Mill Section 1 (S-99-01:S-100-02} and Richardson 
Mill Section (S-64-02), which as ou k w contains the four timber walls. 

WC 075 BMP # 7.3 Timber Crib Wall End of Morning Mist Lane 
WC 076 BMP # 7.4 Timber Crib Wall South of Sawyer Way 
WC 077 BMP # 7.2 Timber Crib Wall End of Miff Pond Run cul-de-sac 
WC 078 BMP # 7.1 Timber Crib Wall West of Yarding Way 

ScottJ. Thomas, P.E. 
Director 
James City County Environmental Division 

Visit: 
www.protectedwithpride.org 
www.jccegov.com 

From: Mike Randall [mailto:mhrandall@cox.net] 
Sent: Thursday, July 31, 2008 7:52 PM 
To: Scott Thomas; Michael Majdeski 
Cc: Ellen Clark; Dave Lehnertz 
Subject: Timber Dam BMP Acceptance at Stonehouse 

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 

1 
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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 

ATTN: Mike Majdeski 

CO.: JCC Environmental Division 

Address: 101-E Mounts Bay Road 

DATE JOB NO. 
10/16/08 9028-17 

FROM: 
Victoria Bains 

RE 
Stonehouse 
Richardson's Mill S 

Williamsburg, VA 23187 

.... ~;,..~m 
r"'"'"' "'• ' ("' •.. ~\ rc f, ) ' ... • I .. '\ &'" « 

' .. t., ,,. ! •. ! ,, ·--:.::. 1--r--··------------· 

cc: 
file OCT 1 • ')on: 

L. "·. 

'--£:~i~i?)~-~~-~;·:liAL-
WE ARE SENDING YOU THE FOLLOWING ITEMS: [g) Attached Di\/!S!,~;r,l 

D Under separate cover v1a 

D Original(s) [g) Print(s) 

D Copy of letter(s) 

D Plan(s) 

D Other: 

D Specification(s) D Change Order 

COPIES DATE No. of Paoes 
1 10/16/08 16 4 - BMP Certification 

THESE ARE TRANSMITIED as checked below: 

D For your approval 

D For your use 

D Other: 

REMARKS: 

D For your signature 

[g) As you requested 

DESCRIPTION 

D For review and comment 

D As requested by: 

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

File name: S:\Jobs\9028117 Stonehouse Easement Plats\Wordproc\Document\902817t-10-16-08vab.doc 
Form Rev. 7102 

Page 1 of 1 
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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 

ATTN: Scott Thomas 

CO.: 
JCC Environmental 

Address: 

cc: 

WE ARE SENDING YOU THE FOLLOWING ITEMS: 

COPIES 

0 Original(s) 0 Print(s) 

0 Copy of letter( s) 

DATE No. of Pages 

0 Plan(s, 

0 Other: 

DATE 
03/30/06 

FROM: 

MAR 3 0 20:JG 

ENVIRONMENTAL 
DNISION 

JOB NO. 
9028-08 

Victoria Bains 
RE 
Stonehouse- Richardson's Mill Section 

1 & 2 Timber Wall BMP's 

0 Attached 

71 ;.'I 
1-/,1·1--f ' I 

0 Under separate cover via 

0 Specification(s) 0 Change Order 

DESCRIPTION 
1 03/27/06 3· Letter & CalcL 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: 

0 For your approval 

0 For your use 

0 Other: 

REMARKS: 
Scott, 

0 For your signature 

~ As you requested 

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

. 

0 For review and comment 

0 As requested by: 

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

File name: Document2 
Form Rev. 7/02 

Page 1 of 1 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (ifknown): lc?C.. 0 -=1-S 

BMPNo.: of l..( Date: 10{1a /z.oos 

Location: Q,c,,.4JliR.."[)$ON°$ b,u. Stv'Tlo.-..1 2. Srt>Newc•v.Sf. c~ 

Name of Owner: S-roble!.IOU!!."E. :Devet..OP'"'e...« CoMtlh • .t"f 1 LL. C.· 

Name oflnspector: b . MA'S!>isK l 

boQ.NI~ f-..I.S.T C.ul..·'bC.,-SAs:.) 

Type of Facility: l::>eJ"e+:~"T"' oN ")1'1 s 1 N 

Weather Conditions: PTU'j C!..Q'-1 ~~ 0 
Type: ~nal Inspection 0 County BMP Inspection Program 0 Owner Inspection 

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

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

'+ .... • '•;'iP'•i. • 1.···· 
Facility Item 

•I 
O,K. •Ro~til)~. •' .. :,. > 

Urgent. .. C.omments 

Embankments and Side Slopes: 

-- ,..ow Grass Height / 00 ,..._,. \,) I 

Vegetation Condition / 
Tree Growth v' 
Erosion / 
Trash & Debris ./ 
Seepage / 
Fencing or Benches v 
Interior Landscaping/Planted Areas: ONone 0 Constructed Wetland/Shallow Marsh lii"'Naturally Established Vegetation 

Vegetated Conditions / 
Trash & Debris / 
Floating Material ./ 
Erosion / 
Sediment ~ 
Dead Plant ./ 
Aesthetics v 
Other 

Notes: 

Page 1 of3 

. .. 
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Facility Item ... O.K. ' 

11 

~~~::~~~ ,1~11i;!l 1~1·;c'~it > L{W~e~~~ . •il ";1'1ii1,;il!i., . ,,,co:mments ·••. , ,1 . 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ~one, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): 

Condition of Structure ./ 
Erosion / 
Trash and Debris / 
Sediment / 
Outlet Protection ./ 
Other 

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

Condition of Structure ,./ 
Corrosion /' 
Trash and Debris v 
Sediment v 
Vegetation / 
Other 

Principal Outlet Structure - Barrel, Conduit, etc. : 

Condition of Structure ~/ 
Settlement / 
Trash & Debris ./ 
Erosion/Sediment ,/ 
Outlet Protection / 
Other 

Emergency Spillway (Overflow): ........ ~ 
Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 

Notes: 

Page 2 of3 
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· ..... ·i.i ... ,, e·. .,. ·' .. Facility Item O.K. Routine U~ent. omments 

Nuisance Type Conditions: 

Mosquito Breeding / 
Animal Burrows ./ 
Graffiti ,/ 
Other 

Surrounding Perimeter Conditions: 

Land Uses / 
Vegetation / 
Trash & Debris / 
Aesthetics v 
Access /Maintenance / 
Roads or Paths 

Other 

Remarks: 

ElC c;e."'-"'~-r- S-r-.~IU~o\-tro '01 ":X:, a,. f 
' 

Overall Environmental Division Internal Rating: 
, {s 

Signature: h~~-~ Date: \o{,.(u~ 
Title: Et.J:~t, ""'':"w:srsc.:rQ"' 

SWMProg\BMP\ColnspProg\InspForrns\DetRet.wpd 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

NruneofOwner: --------~--~--------------------------------------------------------------------­

Nrune oflnspector: ---L.z:..J.L..)...{o:.n.f./.~':!!LI.l1'1'.L..J..J4?/!:....,.~L._----------------
Type of Facility: ----------------------------.......,.~---------------------------------------------------

Weather Conditions: Type: inal Inspection 0 County BMP Inspection Progrrun 0 Owner Inspection 

If an inspection item is not applicable, mark NA, otherwise £f!~~tate column. 

O.K. -The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine- The item checked requires attention, but does not present an immediate threat to the function/integrity of the 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 ltellt O;K. Routine Urgent Comments 

Embankments and Side Slopes: 7/fnf~v 11/&t-~--- I/'V' ~~ 1.4/d JL 
Grass Height t/ 1/ / 

Vegetation Condition V' 
Tree Growth \/' 
Erosion \/ 
Trash & Debris ../ 
Seepage v/ 
Fencing or Benches / 
Interior Landscaping/Planted Areas: ONone 0 Constructed Wetland/Shallow Marsh ~ally Established Vegetation 

Vegetated Conditions v 
Trash & Debris \/ 
Floating Material v 
Erosion / 
Sediment v 
Dead Plant ~ 
Aesthetics J 
Other v 
Notes: 
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F~}liUt,t Item O.K. Rou(ib~ Urgent Comments 

Water Pools: ~anent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) 0 None, Dry (Detention Basin) 

Shoreline Erosion <./ 7h 'l! Jh,,/ ~~?'JIJ? .. //-otif / 
Algae v ~p q(J{) fttt h {rf£)or-/-
Trash & Debris J / I 

Sediment v' 
Aesthetics ..// 

Other 

Inflows (Describe Types/Locations): 

Condition of Structure v 
Erosion '\/" 
Trash and Debris J 
Sediment v 
Outlet Protection ./ 
Other J 

Principal Flow Control Structure- Riser, Intake, etc. (Describe Type): -;.c. w JY I l'tlfY "~-- /v& 
Condition of Structure v I 

Corrosion v 
Trash and Debris J 
Sediment v 
Vegetation v 
Other v 
Principal Outlet Structure - Barrel, Conduit, etc. : ;?V'v 
Condition of Structure J 

Settlement v' 
Trash & Debris J 

Erosion/Sediment J 
Outlet Protection J 
Other J 
Emergency Spillway (Overflow): A//1- -re-~ 
Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 

Notes: 
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···.:.: ~~.~~J!,i~.~!~m J,.:t.~P.~·.~.:I.:.:.:;.:.:;w.:l.:'.:/.:. ... Rt!!ll~D~ Urgent .•.: .. .. Com.:ments .··.:.• .. I •1 .. .:' >'<<>'''< ,,>' 

Nuisance Type Conditions: 

Mosquito Breeding J 
Animal Burrows v 
Graffiti J 

Other v 
Surrounding Perimeter Conditions: 

Land Uses J 

Vegetation J 

Trash & Debris rJ 

Aesthetics .J 

Access /Maintenance 
Roads or Paths 

v 
Other \. 

Remarks: 

Overall Environmental Division Internal Rating:_ 3 

Signature: ~11:L.- - Date: o!?/?oh:lr 
( )71p f-(/ bt;t?Jff>Y ~I 

Title: 
/ 

SWMProg\BMP\ColnspProg\lnspF orrns\DetRet. wpd 
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' . 

WATERSHED WC 

er.1PJD No > 075 

;p~" N~ S-64~02 

TAx PARCEL 

PIN NO 

CONSTRUCTION DATE 

ZMAINTENANCE PLAN 

r-:---.--:-;__~---.~-:---_;_;~_;_;--.· StTE AR~ acre 

PRINTED'ONt 
Frida:~· ·'Mar6H 12'' 201 o .· . y, .· •:" >>>' ..-·.:·' :., . 
1 :4&:49 PM .. •· lj;,.. . .................... . 

. . .-
LANDUSE 

. . 

oldBMPTYP 

JCC liMP CODE 

POINT VALUE 

PROJECT NAME SH 7A Richardson Mill Pond Sec 2 
SVC DRAIN AREA acres 

FACILITY LOCATION 

CITY .STATE 

CURRENT.OWNER 
. ' ' 

OVVNERADDRESS . 

OWNER ADDRESS 2 

CITY-STATE-ZIP CODE. 

OWNER PHONE 
'"' ......... ~ .. , ............ . 

MAINT.AGREEMENT 

EMERGACTION.PLAN No 

SERVICE Aft~ Q.J;SCRI 

IMPERV~REA acres 

RE~STREAM 

EXT DET-WQ-CTRL No 
WTR QUAL VOL acre-ft 

CHAN PROT CTRL 
CHAN PROT VOL acre-ft 

SWIFLOOD CONTROL 

· GEOTECH REPORT 

Additional Comments: 

CTRL sl-Ruc·oese .. 
ctRL S~UcSIZ~ it1Che$ 

·· cm:r ~L·ees~ · 
·/; ', :;::,'~;":- ~ 

OTLT BARRLSIZE Inch 

EMERG ~ILL WAY 

DESIGN HW ELEV 

PERM POOL ELEV 

,2-~R OUtFLow cts 
10-YR OUTFLOW cfs 

RECDRAWING 

iNc 

No' 

No 

. 0.00 

0.00 

LAST INSP DATE 

INTERNAi.RA,nNG 

llnspectecl by: 

.......................... ) 

MISC/COMMENTS 

.BMP # 7.3, amend 8-7.03 
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JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION 

ENVIRONMENTAL 
DIVISION 

STONEHOUSE AREA 1 
SEC 7 RICHARDSON MILL POND SEC 1 &2 

TIMBER CRIB WALL ISSUE 

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 WC075 (BMP 7.3), WC076 (BMP 7.4), 

WC077 (BMP 7.2), and WC078 (BMP 7.1) which are situated within Richardson Mill Section 1 (S-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 l 5
t 

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

• Project & BMP Information 

WC075 
WC076 
WC077 
WC078 

BMP#7.1 
BMP # 7.2 
BMP#7.3 
BMP # 7.4 

Section 1 
Section 1 
Section 2 
Section 2 

Timber Crib Wall design 
Timber Crib Wall design 
Timber Crib Wall design 
Timber Crib Wall design 

$50,000 
$130,000 
Released 
Released 

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 

• Plan Approval 

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

o Unique Temporary Sediment Basin Design 
o Staff review and approval 
o Staff compliance inspections 

Parties Involved: 

soc 
Bill Mistr 
Eng Heath 
Glenn Oder (Representative of owner) 
Tori Bains (Engineer) 
Marc Bennett (Engineer) 
Aaron Small (Engineer) 
Ray Nice (Contractor) 

Association at Stonehouse, Inc. 
Robert Spencer, President 
Mike Randall, Ground & Maint 
Caroline Lott 
Ken Kievit 
Bob Wargo 
Ken Hook 
Bruce Lanton 
Jim Haynes 
Charlie Purcer 
Roger Schmidt 

t' i 
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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 1 0 days, then disapproved 

o Originally received February 15, 2005 
o County staff performed inspections & had some questions, concerns 
o Reports and information forwarded by owner/engineer to address County 

remarks on: 

Structural 
Water Quality 
Safety 
Mosquito-Vector 
Water Quality 

o Final reports and documentation received on October 8, 2007 
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