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Jamestown 
1607 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

BMPNUMBER: YC027 

DATE VERIFIED: January 30, 2013 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 001











Stormwater Division 

MEMORANDUM 

DATE: March 13, 2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: JoAnna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: YC027 

PIN: 2341800003 

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

Property Description: 

Site Address: 
Box 24 

Agreements: (in r.te •• of scan date) N Book or Doc#: 

Comments 

Colonial Heritage 

Golf Course 

4300 Colonial Heritage Blvd 

Drawer: 9 

Page: 
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lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

o BMP Maintenance Plan Location: ---''-'<-l<.I.--''---''--1-__..L:L..-"''-'--''--=-='-----
o Other: 

o Standard E&SC on Requiring RD/C Of Coun 
';1'!!-es o No Location: -#J·'4":och'-e_z~o~:.,w,~-=--.....__,,__ ____ _ 

o Assign County BMP ID Code#: Code: ---f.J....-...W~'-1----------
Hreliminary Input/Log into Division's "As-Built Tracking Log" 

• Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 

ctive Project File Review (correspondence, H&H, design computations, etc.). 
nitial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 

,J) o Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review). 
Pre-Inspection Drawing Review of Approved Plan (Q~,;~ick I ok R lor to Field Inspection). 
Final Inspection (FI) Performed Date: 0·7, 'Z?, Ob1 5J7: M #'Yl 

j.l-Record Drawing (RD) Review Date: -""':';:Lt'-'1'':='-1.'->f.;;-,&lT.·::-----------
:;1- Construction Certification (CC) Review Date: _.J..£._,' '+-""''"-'. ~0~'----------
o Actions· 

·:.:.z.No comments. A?JIV'Cil--
Ta Comments. Letter Forwarded. Date: ErniJ.Jl E~oeO 

o Record Drawing (RD) 
o Construction Certification (CC) 

Construction-Related (CR) 
o Site Issues (SI) 
o Other: __________________________ _ 

o Second Submiss."io~n~~~: ~sS.;;v~======================= o Reinspection (if n 
-.,?-Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
1'7-~omplete "Surety Request Form". 
·~Check/Clean active file of any remaining material and finish "As-Built" file. 

dd to County BMP Inventory/Inspection schedule (Phase I, II or III). 
opy Final Inspection Report into County BMP Inspection Program file. 

Obtain Digital Photographs of BMP and save into County BMP Inventory. 
~;·Request mylar/reproducible from As-Built plan preparer. \lfl"'' 
~Complete "As-built Tracking Log". 
Jf; Last check of BMP Access Database (County BMP Inventory). 
lq) Add BMP to JCC Hydrology & Hydraulic database (optional). 

i1Jlt: ~ BMP to Municipal B list (if a County-owned facility) 
{!./Add BMP to PRIDE BMP tings database. 

Final Sign-Off 

Date: 
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lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

o BMP Maintenance Plan Location: ---''-'<-l<.I.--''---''--1-__..L:L..-"''-'--''--=-='-----
o Other: 

o Standard E&SC on Requiring RD/C Of Coun 
';1'!!-es o No Location: -#J·'4":och'-e_z~o~:.,w,~-=--.....__,,__ ____ _ 

o Assign County BMP ID Code#: Code: ---f.J....-...W~'-1----------
Hreliminary Input/Log into Division's "As-Built Tracking Log" 

• Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 

ctive Project File Review (correspondence, H&H, design computations, etc.). 
nitial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 

,J) o Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review). 
Pre-Inspection Drawing Review of Approved Plan (Q~,;~ick I ok R lor to Field Inspection). 
Final Inspection (FI) Performed Date: 0·7, 'Z?, Ob1 5J7: M #'Yl 

j.l-Record Drawing (RD) Review Date: -""':';:Lt'-'1'':='-1.'->f.;;-,&lT.·::-----------
:;1- Construction Certification (CC) Review Date: _.J..£._,' '+-""''"-'. ~0~'----------
o Actions· 

·:.:.z.No comments. A?JIV'Cil--
Ta Comments. Letter Forwarded. Date: ErniJ.Jl E~oeO 

o Record Drawing (RD) 
o Construction Certification (CC) 

Construction-Related (CR) 
o Site Issues (SI) 
o Other: __________________________ _ 

o Second Submiss."io~n~~~: ~sS.;;v~======================= o Reinspection (if n 
-.,?-Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
1'7-~omplete "Surety Request Form". 
·~Check/Clean active file of any remaining material and finish "As-Built" file. 

dd to County BMP Inventory/Inspection schedule (Phase I, II or III). 
opy Final Inspection Report into County BMP Inspection Program file. 

Obtain Digital Photographs of BMP and save into County BMP Inventory. 
~;·Request mylar/reproducible from As-Built plan preparer. \lfl"'' 
~Complete "As-built Tracking Log". 
Jf; Last check of BMP Access Database (County BMP Inventory). 
lq) Add BMP to JCC Hydrology & Hydraulic database (optional). 

i1Jlt: ~ BMP to Municipal B list (if a County-owned facility) 
{!./Add BMP to PRIDE BMP tings database. 

Final Sign-Off 

Date: 
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Record Drawing & Construction Certification 
Interim Certification Review Checklist 

(Note: Consistent with plan review comments and/or Page 4 of the James City County 
Environmental Division, Stormwater Management!BMP Facilities, Record Drawing and 
Construction Certification, Standard Forms & Instructions, interim certification is required for 
BMP facilities which serve dual purpose as temporary sediment basins during construction and 
as permanent stormwater management I BMP facilities following construction. For these dual 
purpose facilities, construction certification is required once the temporary sediment basin 
phase of construction is complete. Interim certification is required for those dual purpose 
embankment-type facilities that are generally ten (10) feet or greater in dam height and may not 
be converted, modified or begin function as a permanent SWM I BMP structure for a period 
generally ranging from six (6) to eighteen (18) months or more from issuance of a Land
Disturbing permit for construction. Dam height as referenced above is generally defined as the 
vertical distance from the natural bed of the stream or waterway at the downstream toe of thze 
embankment to the top of the embankment structure.) Jv!e ;rr 

( (Jp_ll I ;,I -
Yes No /{c ( -jo . 
Ret;£(rd Drawings (Asbuilts): 5 /J 4 P {! b j 5) 1 
CJ 0 Top of dam elevation per plan. 
[9} ·o Finished contours or spot elevations reflect storage volume per plan. 
C!J' / 0 Riser arrangement, type, size and crest elevation per plan. 
IJJ· · 0 Barrel type, size and slope per plan. 
[} 0 Temporary dewatering device/size shown. 
g 0 Asbuilt certification provided. 
I3J. 0 Standard forms (fully completed) provided. 

Cons~n Certification: 
0 ~ Signed and sealed construction certification. 
0 0 Optional - Field inspection, proctor and compaction test reports provided. 

Construction (Field) Related: Inspection Date/By: __________ _ 
BMP Rating (1-5): _________ _ 

Dam sideslopes per plan. 
Primary Structure - trash rack, riser and barrel in place per plan. 
Emergency spillway in place per plan. N A 
All flow control unobstructed of debris, sediment, vegetation and functional. 
Stabilization acceptable, especially top and side slopes of dam. 
No major seeps or dam slope erosion present. 
Forebay(s) installed per plan. 
Outlet protection per plan. 
Low flow orifice installed, but temporarily blocked. (optJJ11} 
Stormwater function appears acceptable. 
Structural integrity appearT acceptable. t-\ $ -(ef) 

/Jmuh z~ 1 {vd pe (f oc-/f ( { -1! :il I • Nl ~{ ~ o e 0~ p~ 
61J~fEJ.; 01 ~1 Ctt;IJtv' ~ll~ ") ~~"~~~.1 tl'fe0 

\" I) Ill lJ V f f' ~t;,ff1~ Pff I 

I 1\ ~ ~ \ J l {' ~,{ 
€)~ ~\\R 0 IJ\\~h 0 ~. ~ 
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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 ill accordance with the manual entitled 
James City County Guidelines for Desigll and Construction of Storm water 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: 

Co\ 0\'\;a.\ ili.r '~J%; B oV\e_ vM~ Project Name: 
Structure/BMP Name: 
Project Location: 
BMP Location: 
County Plan No.: 

Project Type: ~sidential 
~~mmercial 

0 Institutional 
0 Public 

0 Business 
0 Office 
0 Industrial 
ORoadway 

0 Other _______ _ 

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

BriefDescription ofStormwaterManagement/BMP Facility:------------------

Nearest Visible Landmark to SWM/BMP Facility=------'-----------------

Nearest Vertical Ground Control ( if known): 
0 JCC Geodetic Ground Control 0 USGS 
Station Number or Name: 
Datum or Reference Elevation: 

0 Temporary 0 Arbitrary OOther 

Control Description:------------------------,----
Control Location from Subject Facility=---~------------------

Page 1 of 16 
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Section 4- Professional Certifications: 

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

. Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

. Record Drawing Certification 

FUJnName: __________________________ ___ 

Mailing Address: -------------------------'-

Business Phone: 
~---------------------Fax: _______________________________ __ 

Name: ___________________________ __ 

Title: 

Signature:---------------------
Date:--------------------------------

I hereby certify to the best of my knowledge 
and belief that this record drawing represents the actual 
·condition of the Storm water 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. 

__________ ('Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Business Phone: (? 1) 2- Z9- fr., fe71 
Fax: [IS 1) lL9-991 [( 

Name: M f ~ J' qt:t./L' . e t?:.. 
T~tle: AiQ' ~ ~,,.;,_ 
S1gnature.~_E~ 
Date: fo 1-:S · "1, · · 

I hereby certify to the best of my knowledge 
and belief that this Stormwater Management/BMP 
facility was monitored and constructed in 
accordance with the provisions of the approved 
design plan, specifications and stormwater 
management plan, except as specifically . 
noted. 

Page 3 of 16 
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James City County, Virginia 
Environmental Division 

, 'tv- / .~:~~~) n:1 
.... ~ ·-~ 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification 

Standard Forms & Instructions 

Contents Page 
Record Drawing and Construction Certification Forms 

Section 1 - Site Information 1 
Section 2 - Construction Information 2 
Section 3 - Owner 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. GroupE- 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 I, 2001 
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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: Colonial Heritage Boulevard, Phase I 
Structure/BMP Name: SWMP #3 (18th Hole Pond-BMP) 
Project Location: Richmond Road- James City Virginia 
BMP Location: adjacent to 18th Hole 
County Plan No.: SP - 75 ..;,:_ ____ _ 

Project Type: D Residential 
D Commercial 
0 Institutional 
0 Public 

0 Business 
0 Office 
D Industrial 
[8J Roadway 

0 Other----------

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

BriefDescription ofStormwater Management/BMP Facility: __ 

Nearest Visible Landmark to SWMIBMP Facility: 

Nearest Vertical Ground Control (ifknown): 
0 JCC Geodetic Ground Control 
Station Number or Name: 

0USGS 

Datum or Reference Elevation: 
Control Description: 

Control Location from Subject Facility: __ 

Pagel of 16 

0 Temporary 

'lC027 

0 Arbitrary D Other 
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Section 2- Stormwater Management I BMP Facility Construction Information: 

?reConstruction Meeting Held for Construction of SWM/BMP Facility: ~ Yes 0 No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ---,----------,=;-::-:---;=.-:-::----.=;.-::-:-:------

Facility Monitored by County Representative during Construction: 0 Yes 0 No ~Unknown 

Name of Site Work Contractor Who Constructed Facility: __ -:----------------------
Name of Professional Firm Who Routinely Monitored Construction: 

Date of Completion for SWM/BMP Facility: --:--:::-:_.LA-!-'-=1""7'''-'v"":J"""/'-/~t<-;-r:;?!<""7<'-")():....3""'----------------
Date of Record Drawing/Construction Certification Submitti: __ 7.!:.....jtwi:.LS-:1-1'-l==o~3""'------------------

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

Section 3- Owner I Designer I Contractor Information: 

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

Name: Colonial Heritage LLC 
Mailing Address: 6895 Richmond Road 
Williamsburg, VA. 23188 
Business Phone: (757) 258-2705 Ext. 14 Fax:(757) 258-0516 
Contact Person: Brian Rettman Title: Construction Manager 

~~~==~--------

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 1 
Williamsburg, VA. 23188 
Business Phone: ~(7~5..:.7L-) 2=.:5:..:3~-0::..:0:....:4..::.0 _____________________ _ 
Fax: (757) 220-8994 
Responsible Plan Preparer: ..::G::.:·..:.Ar.::..::.ch:::e:.:r....:M=ar:.:s.:.:to::.:n::.., .:.:II::.:I,c..:P:....:·.=Ec.:.... ---------------
Title: Vice-President 
Plan Name: Colonial Heritage Boulevard Phase I 

Firm's Project No. -=8-=88=-1=----=0=-5-------------------------
Plan Date: -=5/:..::2:::21:...::0.=2 ______ ____,.,..,..--------,----,--------,--:--,----------,-------,---
SheetNo.'s Applicable to SWM/BMP Facility: 9 18 I 

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

Name: Jack L. Massie Contractor, Inc. 

Mailing Address: 73-:-90:-:0:-:C-=::cok:.::e=-7s-=L:.::an=.::...e ---------------------
Williamsburg, VA. 23188-70 I 0 
Business Phone: 

7
(7:...::5_;_7.[._) ;;:._56:..:6:_-8;;:._6:..;4..:::.3 _____________________ _ 

Fax: (757) 566-8566 
Contact Person: Scott Massie 

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

Page 2 of 16 
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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 ofStormwater 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: :>:(7~5_7"'-) _25-'3--0'--'0 __ 4-'-0 _____ _ 
Fax: (757) 220-8994 

Name: G. Archer Marston, III, P.E. 
Title: Vice-President 

Signature~. ~?ktiP 
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. 

______________ (Seal) 

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 

Page 3 of 16 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification 

Standard Forms & Instructions 

Contents Page 
Record Drawing and Construction Certification Forms 

Section 1 - Site Information 1 
Section 2 - Construction Information 2 
Section 3 - Owner 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 1 0 
VI. Group D - Filtering Systems 11 
VII. GroupE- 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 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. ln 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: 
Structure/BMP Name: 

Colonial Heritage Boulevard, Phase I 
SWMP #3 (18th Hole Pond-BMP) 

Project Location: 
BMP Location: 

Richmond Road- James City Virginia 
adjacent to 18th Hole 

County Plan No.: SP - -'-75=------ 02 

Project Type: 0 Residential 
0 Commercial 
0 Institutional 
0 Public 
OOther 

0 Business 
0 Office 
0 Industrial 
18] Roadway 

Tax Map/Parcel No.: 
BMP ID Code (if known): 
Zoning District: 
Land Use: 

-------------------- Site Area (sf or acres): 

Brief Description of Stormwater Management/BMP Facility: __ 

Nearest Visible Landmark to SWMIBMP Facility: 

Nearest Vertical Ground Control (if known): 
0 JCC Geodetic Ground Control 
Station Number or Name: 

0USGS 

Datum or Reference Elevation: 
Control Description: 

Control Location from Subject Facility: ___ 

Page 1 of 16 

0 Temporary 0 Arbitrary 0 Other 
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Section 2- Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: 12J Yes 0No D Unknown 
Approx. Construction Start Date for SWMIBMP Facility: -~---------.==r::-::-----.==o-:,.,-----,=;---,------
Facility Monitored by County Representative during Construction: DYes D No I2J Unknown 
Name of Site Work Contractor Who Constructed Facility: __ -:----------------------
Name of Professional Firm Who Routinely Monitored Construction: -------------------
Date of Completion for SWM/BMP Facility: 
Date of Record Drawing/Construction Certification Submittal: ----------------------

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

Section 3- Owner I Designer I Contractor Information: 

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

Name: Colonial Heritage LLC 
Mailing Address: 6895 Richmond Road 
Williamsburg, VA. 23188 
Business Phone: (757) 258-2705 Ext. 14 
Contact Person: Brian Rettman 

~~-~~--------------

Fax:(757) 258-0516 
Title: Construction Manager 

Design Professional: (Note: Profossional 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 1 
Williamsburg, VA. 23188 
Business Phone: .. ~(7:.;.5:...:7.L).::2::..:53::....-.:::.00:::..4:.::0:....._ ______________________________ _ 
Fax: (757) 220-8994 
Responsible Plan Preparer: ..::G::..:·..:.Ar=ch::.:e::..r..:.:M..:.:ar=st::::.o:.::n,!...:I..:.:II:z.., .::...P.:..::.E:.:.. ______________ _ 
Title: Vice-President 
Plan Name: Colonial Heritage Boulevard Phase I 
Firm's Project No. .:::8.:::.88:::..1:....-.:::.05:::._ ______________________ _ 

Plan Date: =-5:..::12:.=2:..::10:.::2 __ --==:-::-::::-:-------:----------=----:---,.,----.,------__,..------,---
Sheet No. 's Applicable to SWMIBMP Facility: 9 I _1_8 __ I ___ I 

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

Name: Jack L. Massie Contractor, Inc. 

Mailing Address: 73=-90:::0:-::C::::o=:k~e:::s..::L:.::an::.:e=-----------------------
Williamsburg, VA. 23188-70 10 
Business Phone: ~(7:..:5:..:..7L) ::..:56::..:6:....-8::..:6::..:4::::.3 ________________________________________ _ 
Fax: (757) 566-8566 
Contact Person: ..:::S::::.co::..:tt:.:....:..:.M=.:as:::.s:::i.::.e _______________________ __ 
Site Foreman/Supervisor: 
Specialty Subcontractors & Purpose (for BMP Construction Only): 

Page 2 of 16 YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 014



.. ' 

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 ofStormwater 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: :':(7:.-:-5...;.7~) -=-25.:...:3..::...-..::...00.::...4.:...:0 ______ _ 
Fax: (757) 220-8994 

Name: G. Archer Marston, III, P.E. 
Title: Vice-President 

Signature~. ~?i!iV 
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. 

_____________ (Seal) 

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 ofthe 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 / 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 ltlanu(ll entitled 
James .City .. Cou~ty Guidelines for Design and Construction .of Stofmw{lter Man4ge,ent BMP's. 
Erosion and sediment control policy and approved plans gener(llly require that at the cOmpletion of the 
project and prior to release of surety, an· ''as-built"plait 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 
theconstructlon ofan impo .. unding structure or damembankment,.certiftcati(Jn is required by a 
Profes#(}"tlal Eltgineer who .has inspected the ~tructure during its conittuction. . Currently there are· 
over 20 watet quality type BMR's accepted by the County.) 

. Section 1 - Sitelnforrnation: 

Project Name: 
Stiucture/BMP Name: 
Project Location: 
BMP Location: 
County Plan No.: se - "J - o '- · . · 

Project Type: ~sidential 
0 Commercial 
0 Institutional 
OPublic 

dBusiness 
0 Office 
0 Industrial 
ORoadway 

0 Other------'---

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

BriefDescription ofStormwaterManagement/BMP Facility:------------------

Nearest Visible Landmark to SWMIBMP Facility: ____ __:_ _______________ _ 

Nearest Vertical Ground Control ( ifknown ): 
0 JCC Geodetic Ground Control 0 USGS 
Station Number or Name: 
Datum or Reference Elevation: 

0 Temporary 0 Arbitrary OOther 

Control Description: _______________ :__ __________ _ 
Control Location from Subject Facility:. ____________________ _ 

Page 1 of 16 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 016



'·'v 

Section 4 - Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is rff,sponsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, Jot the 
drainage systemfor the project including any. Stormwater Management!l}MP 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 

FilJnName: __ ~---------+~----------~ 
Mailing Address: ~---------c--.,-~------:---'-

Business Phone: 
~--------c--------~------Fax: ________________________________ ___ 

Name: _____________________________ ___ 

Title: 

Signature:---------------~--'--~-
D~e: _________________________ __ 

I }lereby certifyto thcibest of my Jmowledge 
and belief that this rectird tirawiJ;lg rtmre:Sents the actual 
·condition oftbe Storinwater Matia:Mir!.ent I l~MP 
facility. The facjlity appears to conforin with the 
provisions oft}le approv:ed design plan, specifications 
and stormwa:ter management plan,. except as specifically 
noted. 

__________ {Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name: £ c~J L +cO· n • < • 

Mailing Address;=o 8~") ~{4) ·) Un.fzt 
~rt\.~~~"lK¥JJI'.A;:-2,3\~Cb .·.· .. ·· ... ·· ... ··· 

Busmess Phone: ('7 1) 2--Z9- 6afeTI:1·.· ··· ..... ·• .·. 
Fax: l '1 S 1) H-9-9,91}( · ·· ·· . . · .. 

Name: Mtc.J.w.J J. ti~H;. et:~ 

;;;~~ •. ·., 

lhereby certifY to the best <>ftn:YbJ:o?fl~~e , 
arld:l)elief that this _stormwa~r MaMg~~~t!JlMP · 
faciljtywasmonitored and cotismJ¢te~m... ; . 
accordance with the provisions ofth~~pproyed · 
design plan, .specifications and stonnwater · 
management plan, except as specifically . 
noted. 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification 

Standard Forms & Instructions 

Contents Page 
Record Drawing and Construction Certification Forms 

Section 1 - Site Information 1 
Section 2 - Construction Information 2 
Section 3 - Owner 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 II 
VII. GroupE- 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 I5 
XIII. References 16 
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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: 
Structure/BMP Name: 

Colonial Heritage Boulevard, Phase I 
SWMP #3 (181& Hole Pond-BMP) 

Project Location: 
BMP Location: 

Richmond Road - James City Virginia 
adjacent to 18'6 Hole 

County Plan No.: SP - ~7~5 ________ __ 02 

Project Type: 0 Residential 
0 Commercial 
0 Institutional 
0 Public 
OOther 

0Business 
0 Office 
0 Industrial 
~Roadway 

Tax Map/Parcel No.: 
BMP ID Code (if known): 
Zoning District: 
Land Use: 

--------------------- Site Area (sf or acres): 

BriefDescription ofStorrnwater Management/BMP Facility: __ 

Nearest Visible Landmark to SWM/BMP Facility: 

Nearest Vertical Ground Control (if known): 
0 JCC Geodetic Ground Control 
Station Number or Name: 

0USGS 

Datum or Reference Elevation: 
Control Description: 

Control Location from Subject Facility: __ __ 

Page I of 16 

0 Temporary 0 Arbitrary 0 Other 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 019



Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: 1:8] Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWM/BMP Facility: --:---------.=;-::-:--r=.-::-::---~;;-:::-:;-;------
Facility Monitored by County Representative during Construction: 0 Yes 0 No 1:8] Unknown 
Name of Site Work Contractor Who Constructed Facility: __ -:----------------------
Name of Professional Firm Who Routinely Monitored Construction: -1---1---.-----------------
Date of Completion for SWM/BMP Facility: --:--:::-::---:-,--0=-..!.7.,._:.~H~'---r--------------
Date of Record Drawing/Construction Certification Submittal: ----t.'¥ilf:c:bf.fi'-ltl---------------

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of Stormwater Management and/or BMP facility construction. Record Drawings and 
Construction Certifications must he 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: Colonial Heritage LLC 
Mailing Address: 6895 Richmond Road 
Williamsburg, VA 23188 
Business Phone: (757) 220-1538 Ext. 203 Fax:(757) 220-6297 
Contact Person: _G_e....:.o_,rg"'-e_R_e_n_a_u_lt ________ Title:Project Director 

Design Professional: (Note: Profossional 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 1 
Williamsburg, VA 23188 
Business Phone: ~(7:.c5:....c7.L.).::2::.:53:..-..::.0.::.04.:..:0:.._ _____________________ _ 
Fax: (757) 220-8994 

Responsible Plan Preparer: ..:G:..·..:.Ar..::.::c:.:he:::r...:M=ar:.:sc.:.:to::..:n2,..:.II::::Iz..:, P:..·.::E:.:... ---------------
Title: Vice-President 
Plan Name: Colonial Heritage Boulevard Phase I 
Firm's Project No. .:::8.:::8:::.81:...-.:::0:::..5 _______________________ _ 

Plan Date: ::5:..:/2=2:..:/0:..=2:.._---:::=::-:-::~=-==--=-------::--~---:=---:--------:-----:---
Sheet No.'s Applicable to SWM/BMP Facility: 9 18 I ___ I I 

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

Name: Jack L. Massie Contractor, Inc. 
Mailing Address: ::3.::..90.::..0:-:-=C..::.o.:.:k.:.:es:..L:::.a=n.:.:e:...__ _____________________ _ 
Williamsburg, VA 23188-70 I 0 
Business Phone: ~(7:..:5:....c7.L.).=.5.::.66=--..::.8.::.64.:.:.3:...__ _____________________ _ 
Fax: (757) 566-8566 
Contact Person: Mark Massie ~~:..:==.:..::.._ _____________________ ___ 

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 I 
Williamsburg, VA. 23188 
Business Phone: -':'(7~5...:..7L) ;::.25:....:3:....-..:...00c:...4:....:0 ______ _ 
Fax: (757) 220-8994 

Name: G. Archer Marston, III, P.E. 

;;,~am:~ 
I hereby certify to the best of my knowledge 
and belief that this record drawing represents the actual 
condition ofthe 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. 

--------------(Seal) 

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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Section 5- Record Drawing and Construction Certification Requirements and Instructions: 

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

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

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

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

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

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

Interim Construction Certification is required for those dual purpose embankment-type facilities 
that are generally ten (10) feet or greater in dam height(*) and may not be converted, modified or 
begin function as a permanent SWM I BMP structure for a period generally ranging from six (6) 
to eighteen (18) months or more from issuance of a Land Disturbance permit for construction. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VESCH); have a temporary service life ofless than eighteen (18) months; and 
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard 
to the public's health, safety and welfare is determined by the Environmental Division due to the 
size or presence of the structure or due to evidence of improper construction. 

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

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

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

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

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

XX 

XX 

XX 

XX 

XX 

l. 

2. 

3. 

4. 

5. 

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

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

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

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

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

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

XX I. 

XX 2. 

XX 3. 

XX 4. 

XX 5. 

XX 6. 

XX 7. 

XX 8. 

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

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

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

Top widths, berm widths and embankment side slopes. 

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

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

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

Elevation of the principal spillway crest or outlet crest of the structure. 
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XX 9. 

XX 10. 

XX 11. 

XX 12. 

XX 13. 

XX 14. 

XX 15. 

XX 16. 

XX 17. 

XX 18. 

N!A 19. 

XX 20. 

XX 21. 

N!A 22. 

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

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

Type and size of modified riser. Height, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is 
present or not. 

Type, location, size and number of anti-seep collars or documentation of other methods utilized for 
seepage control. Per ECS inspection during construction. 

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. 
Per ECS inspection during construction. 

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

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

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

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

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

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

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

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

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

XX AI. 

XX A2. 

XX A3. 

XX A4. 

XX AS. 

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

Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

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

Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 
12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy 
equipment or vehicle use. 

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

XX A6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical 
soil additives based on requirements of the approved plan. 

XX A 7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal 
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal 
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per 
the approved design plans. (Note: Safety benches may be waived if pond side slopes are no 
steeper than 4H:IV). 

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

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

XX AI 0. Low flow orifice has a non-clogging mechanism. 

XX A II. A pond drain pipe with valve was provided. 

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

N! A A 13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IV. Group B- Wetlands: (Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond 

NIA 81. 

NIA 82. 

NIA 83. 

NIA 84. 

NIA 85. 

N/A 86. 

N/A 87. 

NJA B8. 

Wetland System and B-4 Pocket Wetland). 

Same requirements as Group A Wet Ponds. 

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

Micropool provided at or around outlet from 8MP (generally 3 to 6ft. deep). 

Wetland type landscaping provided in accordance with approved plan. Includes correct 
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland plants 
include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps. 

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

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

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

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

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

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

N/A Cl. 

N/A C2. 

N/A C3. 

N/A C4. 

N/A C5. 

N/A C6. 

N/A C7. 

N/A C8. 

N/A C9. 

N/A CIO. 

N/A Cll. 

N/A Cl2. 

C-3 Infiltration Basin; and C-4 Infiltration Basin) 

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

Facility is not located on fill slopes or on natural ground in excess of six (6) percent. 

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

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

Sides of infiltration practice lined with filter fabric. 

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

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

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

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

Storm water outfalls provided for overflow associated with larger design storms. 

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

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

N/A Cl3. Observation well provided. 

N/A Cl4. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

NIA Dl. 

NIA D2. 

NIA D3. 

N/A D4. 

N/A D5. 

N/A D6. 

N/A D7. 

N/A D8. 

N/A D9. 

NIA D10. 

N/A Dll. 

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

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

Sediment pretreatment devices provided. 

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

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

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

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

Filtering system is off-line from storm drainage conveyance system. 

Overflow outlet has adequate erosion protection. 

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

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

Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one 
hundred (I 00) foot separation horizontally from any known water supply well. Minimum one 
hundred (100) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

NIA D12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of storm water to the facility. 

N/A D13. No visual signs of erosion or channel degradation immediately downstream of facility. 

N/A Dl4. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

NIA El. 

N/A E2. 

NIA E3. 

N/A E4. 

N/A E5. 

N/A E6. 

N/A E7. 

N/A E8. 

N/A E9. 

NIA EIO. 

N/A Ell. 

N/A El2. 

Swales; and E-3 Biojilters) 

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

Open channel system has constructed longitudinal slope ofless than four (4) percent. 

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

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

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

For E-2 BMPs (Dry Swales), an underdrain system was provided. 

Treated timber or rock check dams provided as pretreatment devices for the open channel system. 

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

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

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

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

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

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

N!A El4. For E-3 BMPs (Biofilters), sideslopes are 3H:IV maximum at any location. 

N!A El5. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent 
at any location. 

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

Pagel2ofl6 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

NIA Fl. 

N/A F2. 

NIA F3. 

NIA F4. 

N/A F5. 

N/A F6. 

N/A F7. 

N/A F8. 

NIA F9. 

NIA FlO. 

NIA Fll. 

NIA F12. 

NIA Fl3. 

with Forebay) 

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

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

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

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

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

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

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

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

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

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

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

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

Adequate, direct access provided to the facility. Access corridor to facility is at least ten ( 1 0) feet 
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment 
and vehicle use. Access extends to fore bay, standpipe and timber wall, as applicable. 

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

NIA F15. No visual signs of erosion or channel degradation immediately downstream of facility. 

N/A Fl6. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the 
function of the facility are anticipated. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

N/A Gl. 

N/A G2. 

N/A G3. 

N/A G4. 

N/A G5. 

N/A G6. 

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

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

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

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

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

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

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

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

N/ A SD I. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

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

NIA SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

NIA SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

NIA SD5. Class, length, width and depth ofriprap and outlet protections or dimensions of special energy 

XII. 

N/A 

N/A 

dissipation structures. 

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

01. 

02. 

All requirements of Section II, Minimum Standards, apply to this section. 

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

STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

References (!'he James City County Record Drawing and Construction Certification Forms and 
Checklists for Stormwater Management I BMP facilities were developed using the 
following sources and references.) 

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

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

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

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

0 Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin. 

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

0 Stafford County, Virginia As-Built Plan Checklist. 

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

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

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

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

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

File: Shared\SWMProg\BMP\Certif\RDCC.wpd 
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STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENN-;C!E OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO ·:)1[ FACT!UTY, SP!LLWliY(S) AND DOWNSTREAM WATERWAYS. FOLLOW>NG 
INSTALLATION OF THE ,·.-\ClUTY AND ESTABLISHMENT OF VEGE'iAT!ON IN DISTURBED AREAS, 
lNSPECTlONS FOR SEDIMENT BUILDUPS WILL 9E Pi::RFORMED AT LEAS: QUARTERLY. !T IS 
ANTICIPATED THAT UI~DER NORMAL CONDITIONS, SEDIMfNT RCMOVAL fROM THE FACILITY WILL BE 
REQUIRED ONCE EVEil:Y I 0 YEARS. IF OTHER CONSTRUCTION OR REcA TEO ACTIVITIES ARE 
PERFORMED ON UPSL,_OPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED _,NO INSPECTIONS 
PE!~I-ORMED AI LEAS'! ONCE WEEKLY OF THESE NEWLY DIS,R!8UTED AREAS AS WELL AS 
!''iSPECTIONS FOR AC!CUMULATEJ SEDIMENTS AT TWO 8MP FACILITY. 
A I)F,;IGNATED REPRE:SFJHATIVE OF TilE OWNER WILe INSPECT THE BMP STRUCTURE .AFTER EA·:H 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS . 
A SIGNIFIC~.NT RAINF/All FOR THIS STRUCWRE iS DEFIN[I) AS ONE (I) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A. 2:4 ~OUR PERIOD. ONCE PER YEAR, A REPRESENTAflvt OF THE COUNTY MAY 
JOINTLY INSPECT THE: STRUCTURE. APP~OPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
WILL BE TAKEN TO EINSURE APPROPRIATE MAINTENANCE KEYS TO LOCKED ACCESS POINTS SHALL 
8E. MADE A 'IAILABLE TO COUNTY IN~PECTION PERSONNEL UPON REQUEST. 
'C<SPECTION AND MAI~ITENANCE OF THE FACIUTY WILL CONSIST OF THE FOLLOWING ADDITlONAL 
MEASURES: 
I. THE INSPECTION FIJR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION ft.ND A 
P~YSICAL DETERMINATION OF SEDIMCNT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RlllJBER-WHEEcED BACKHOE. AT THE SAME llME, OR AT LEAST ONCE PER 
YEAR, THE RISER BO'WiOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENT; REMOVED FROM THE FACIUTY AT AN ACCEPTABLE DISPOSAL AREA 
SEDIMENT SHAI.l. NOT gE AU.OWED TO ACCUMULATE IN DEPIH~; GI<EATER THAN I-FOOT. NO 
SEDIMENT SHALL BE ,,LLOWED TO ACCUMULATE TO PREVENT T~E PROPER FUNCTION OF ANY PiPE 
OR CULVERT. 

2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST IWICE EACH YE'AR. GRASSES 
SUCH AS TALL FESCUE SHOULD m: MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSoS AND IN LATE FALL TO PRE'JENT SEEDS OF ,,NNUAL WEEDS FROM MATURING. 
MOWING OF l.EGUMES CAN BE LESS mEOU!:NT TREES AND SHRUBS SHOULD NOT BE P[RM!!T[D TO 
GROW ON ANY PART CF THE GRADED EMS?.NKMENT. 
:~. PERFORM SO!L S.'I'\K1PUNG ON STA3;UZED BMP SOIL AREA~) ONCE EVERY FOUR {4) YEARS. SOIL 
SAMPLING AND lESTI~G SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMENDATIONS 
4. IN STABILIZED BMI AREAS. IF '/EGETATlCN COVERS LESS THAN 40% OF SOIL SURFACES, LIME, 
FERTILIZE AND SEED II ACCORDANCE \\11H I?ECOMMENDATlONS FOR NEW SEEDLINGS, AS USTED IN 
DAM CONS'fRUCTION N TES. IF \;EGETAliON COVERS MORE THAN -40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME ;·ERll ZE AND OVERSEED IN ACCORDANCE \'!Til CURRENT SEEDLING 
RECOMMENDAmNs. 
5. PERFORM OUART£1 .Y INSPECTIONS OF THE RELEASE SIRUCTIJRES, RISER SECTION AND CREST 
Oc SPILLWAY FOR THE OBSERVANCE OF COLLEClED DEBRIS. IMMEDIATELY REMOVE A.NY DEBRIS TO 
MAINTAIN THE INTEGRI i OF I~E S'IRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE DURING 
QUARTERLY INSPECilO.,S, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPEGTEll AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULI.--CLOSE TO 
FULL -OPEN CYCLES. 
6. PERFORM YLARLV ,sTRUCTURAL INSPECTIONS OF THE FACILITY FOR D.AMAGE. STRUCIURAL 
INSPECTION SHALL BE :PERFORMED ON THE CONCRElE RISER, ANTI- VORTEX DEVICE, TRASH RACK, 
ORIFICE/ WEIR(S). ou· LET BARREL AND POND EMBANKMENT, IF DAMAGE IS EVIDENT, FURTHER 
iNVESTIGATION 8'r A FROFESSIONl\L ENGINEER MAY BE REQUIRED TO ASSESS 'lHt CONTINUED 
iNTEGqiTY OF THE Sll UCTURE. 

7. PERFORM QUARTULY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FA.CILITY FOR SIGNS 
OF ANIMAL/ RODENT 'JORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEED; lG AS APPROPRIATE. 
8. RECORD KEEPING .. THE LANDOWNoR OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITTEN RECORDS OF INSPECTIONS PERFORMED ON THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MAINlENANCE AND/ OR REPA<RS PERFORMED. COPIES SH,ALL BE PROVIDED TO 
THE COUNTY UPON REQUEST. 
9 THE FACILITY SHA,cl. NOT BE MODIFieD IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL Of 
THE COUNTY. 

I HEREBY CERTIFY TO THE BEST OF MY JUDGEMENT, KNOWLEDGE, AND 

SITE ON THE DATE IT WAS SURVEYED. THE SITE APPEARS TO CONFORM 
WITH THE PROVISIONS OF THE APPROVED DESIGN PU1N. 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

1. THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT T~E STORMWATER BASIN, STORMWATER 
MANAGEMeNT PONDS, BEST MANAGEM!ENT PRACTICES, SEDIMENT 
BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS,. CQl:iPME.NT Mm MATERIAlS NEEDED FOI< THE 
COMPLETION OF GRADING AND EARTHWOHK ASSOCIATED WITH THE 
CONSTRUCTION. 

2. THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER. THE GEOlECHNICAL ENGifiEER SHALL 
PROVIDE TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICA llON, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION. P.LL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR 
SATISFACTORY GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINI1L ti.PPROVAL. 

3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRAC rGR. 

4. ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNIICAL ENGINEER, MAY BE USED 
FOR DAM CONSTRUCTION. SHOULD A,DOITIONAL MATERIAL BE 
REQUIRED, THE CONffi/1CTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAc BORROW MATERIAL MAY BE 
AVAILABLE ON THE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED HY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONffiACTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITiiER BE DEPOSITED ON SITE AND SPREI'D 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
PROPERTY AS DIRECTED BY THE OWI\UER. THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, ANDl EROSION AND SEDIMENT CONTROL 
MEASURES NEEDED TO CONffiOL AS !PER THE VESCH THIRD EDITION. 

5. UNDERCUT FOR THE FOUNDATION ·OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTE•CHNICAL ENGINEER'S 
RECOMMENDATION. THE FOUNDA llON SHALL BE BACKFILLED WITrl 
SOILS ClASSIFIED A.S s•1. SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM. SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HA.VING A PLASTICITY INDEX OF 30% AND A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. FILL SHALL BE COMP.~CTED 
IN 12-INCH LIFTS, OR .~S DIRECIEO BY THE GEOTECHNICAL ENGINEER, 
fO A DRY DENSITY OF 95% OF THE :STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698). EXCAVATIOIN FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION. 
HEIGIIT, DE.Pill, AND WIDll-1 OF. IHc KEY SHALL BE IN ACCORDANCE 
WITH lHE GEOfECHNICPL ENGINEER'S RECOMMENDATIONS. THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. 

6. THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMIEABILITY OF 0.0004 lN./SeC. OR 
LESS. THE FILL OF THE CORE SHAUL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM or;y DENSITY (ASTM D-698). SIZE, 
SHAPE. WIDTH, DEPTH, AND HEIGHT CJF THE DAM CORE SHA!.L AE IN 
ACCORDANCE WITH THt: GEOTECHNICAL ENGINEER'S 
RECOMMENDATiONS. TO COVER THE DAM CORE, A SILTY FINE SAND 
OR CLAYEY SOIL (SM, SC, OR CL) SHALL BE PLACED. A VEGETAnVE 
COvER USING VDOT EC- 2 EROSION CONTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CRESlr TO PREVENT EROSION. 

7. THE STORMWATER MANAGEMENT / BMP f'ACiLITIES SHOWN ON THESE PLANS 
REQUIRE THE SUBMISSION, REVIEW AND APPROVAL OF RECORD DRAWING(S) AND 
CONSTRUCTION CERTIFICATiON PRIOR TO RELEASE OF THE POSTED BOND I SURETY. 
THE GEOTECHNICAL EI'GINEER IS TO ENSURE THAT HIS / HER INSPECTION OF THE 
SWM / BMP CONSTRUCTION ACTIVITY IS PERFORMED DURING 1\ND FOLLOWING 
CONSTRUCTION OF THE SWM / BMP IN ACCORDANCE WITH THE JAMES CITY COUNTY 
ENVIRONMENrAL DIVISION STORMWATER Mi'.NAGEMENT / BMP FACILITIES DESIGN 
GUIDELINES IMNDBOOK, DATED AUGUST 30, 2000. 

8. THE CONTRAC'iOR SHALL PROVIDE INTERIM CERTIFICATION OF TEMPORARY SEDIMENI 
BASIN IN ACCORDANCE WITH SECTION 5 OF THE JAMES CITY COUNTY BMP, 
EROSION A.ND SEDIMENT CONTROL AND STORMWATER MANAGEMENT DESIGN GUIDES. 
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SELECT MISC. BACKFILL (FREE OF STUMPS, ROOTS 
ROCKS. TRASH, ETC.) COMPACTED TO 95% 

3 PRECAST ANTI-SEEPAGE 
COLLARS 5' X 5' SPACED 
AS SHOWN 

28.0' 

5.0' 

-
TOP OF RISER 
ELEV.= 98.<!8 

90.48 

28.0' 

96.7 
EL.=96.58 

3.0' 

f 

N.P. EL.=87.70 87.94 
EL.=87.00 87.28 

··· 8~-P.VC .. ·2· ...... INV. 81:08 .. 87.;37·-·· 

90 

ORIFICE \11 CLEAN OUT ELEVATION 
I NV. 87.79 DURING SEDIMENT BASIN 

87·94 STAGE 

6.3% 
BOTTOM ELEV.=94.5 96.0 

GRASS LINED EMERGENCY SPILLWAY 
NOT TO SCALE 

_____ ) ( ' ,r 

80 80 
PROVIDE M.H. STEPS 
EVERY 12" D.C. 

Y N.P. EL. 87.70 87.94 

EL. 87.08 86.9 

\ 

\ 

\ 

70 

PROPOSED 
ES-1 

8J 

INV.=88l-
537 80.95 

.SM .. l..F. 30"-RCP(o=R·ING)'·---------·····- "36T.F:·oF--6" ·pvc· DEWATERING 
@ 0.5% PIPE W/GATE VALVE. VALVE 
SEE PLAN VIEW CLOSED AT PERMANENT POND 

STAGE AND OPEN DURING 
SEDIMENT BASIN STAGE. 

.......... INV.=at;S- /31.72 

1"=20' 

CLASS I RIP-RAP 

70 

( I l 
.lN.Y.=oi>fr.:OO. ........ . 

59.98 

r-l:~ L.F. 30" RCP (0-RING) 
@ 22..+%20.87%. 
INCLUDING V.D.O.T. ST'D. ES-1 

EL.=B1.00 
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SECTION A-A PHASE 1 POND AT 18TH HOLE 
(MASTER STORMWATER PLAN BMP #3) 

~---------------

STORM N ATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENANC::;: OF TI-llS FACILITY IS ENc0lJR:AGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN Tl<~THE FACTILITY, SPILLWAY(S) t\'~d DOWNSTRE));f'.-WATi:RWAYS".-- f-OL.LOWING 
INSTALLATION OF TH1: FACILITY AND ESTABLISHMENT OF VEGETATION IN OISllJRBED AREAS. 
INSPECTIONS FOR SEI<IMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT l~~IDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVE[ 'Y 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTI~TIES ARE 
PERFORMED ON UPS\:JPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 

~~R;Eo~T~.5~s ":o~E~~ ;U~NU~~ ~E~~6~~~N~E~~ ~0~L ~M~S~~~~~D AREAS AS WELL AS 
' I 

.,_1 \ I / 
I . 

I I I i 

A OESIGNA TED REPRJ :SENT AliVE OF THE OWNER WILL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFAL~ EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAIN F. \,LL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A. ;_'It HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THI, STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
~LL BE TAKEN TO £~SURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 

\ ' / l 

I J I ) 
I ! I 

) / I 
/ ,I 

J ~-"-· 

1 .... __ ·-· .. . ,. 
--

BE MADE AVAILABLE lTD COUNTY INSPECTION PERSONNEL UPON REQUEST. 
INSPECTION AND MA IITENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITlONAL 
MEASURES: 

1. TI-lE INSPEC110N f:OR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYSICAL DETERMIN,\1fiON OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A r1~BBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOr;TOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENJfS REMOVED FROM THE FACIUTY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL No·; BE ALLOWED TO ACCUMULAlE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ~LLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT. 
2. PERFORM MAINTE}"NCE MO~NG OF GRASSED AREAS AT LEAST TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESCUIE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASS[S AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MATURING. 
MOWING OF LEGUMES: CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITIED TO 
GROW ON ANY PART. IOF THE GRADED EMBANKMENT. 

3. PERFORM SOIL Sf-IMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL 
SAMPLING AND lES")jW SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT JESTING 
LABORATORY. APPLT ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMENDATIONS. 

4. IN STABILIZED B\IIP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES. LIME, 
FERTILIZE AND SEED JIN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION .fJOTES. IF VEGETATiON COVERS MORE ll-lAN 40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME FER)lLIZE AND OVERSEEO IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 

~F :p~~[~~~ ~RARJE~R~YB~~~~~~~~NgF 0[o~fc~~E~~~RI~TRUI~~UE~~;TE~I;E~E~60~o;~¢N~EB~~~SJo 
MAINTAIN THE INTEGRIITY OF THE STRUCTURE AND PROVlDE AN ATIRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIWNS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTEQ AND OPERATED THROUGH TWO COMPLElE FULL-OPEN TO FULL-CLOSE TO 
FULL -OPEN CYCLES. 
6. PERFORM YEARL 1 STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A'PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE SiJRUCTURE. 

7. PERFORM QUARTt.:.KL Y INSPECTIONS OF THE GRADED SIDE SLOPES OF THE F AGILITY FOR SIGNS 
OF ANIMAL/ RODENT BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDIING AS APPROPRIATE. 

8. RECORD KEEPING THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITTEN R:ECORDS OF INSPECTIONS PERFORMED ON THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE f,·MIN1ENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON RIEQUEST 
9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 

I HEREBY CERTIFY TO THE BEST OF MY JUDGEMENT; KNOWLEDGE, AND 
BELIEF THAT THIS RECORD DRAWING REPRESENTS THIE CONDITIONS OF THE 
SITE ON THE DATE IT WAS SURVEYED. THE SITE APPEARS TO CONFORM 
WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN. 

SECTION 8-8 
N.T.S. 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

I. THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT THE STORMWATER BASIN, STORMWATER 
MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
i3ASfrfSANU :SEfJ\MENT 1RAPS.· -THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHVNORK ASSOCIATED WITH THE 
CONSTRUCTION . 

2. THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DtAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION. ALL TESTS SHALL BE liN CONFORMANCE WITH ASTM 
STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 
SATISFACTORY GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. 

3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRACTOR. 

4. ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER. MAY BE USED 
FOR DAM CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIO>NAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTEICHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE. ALL EXCAV.ATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DIEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
PROPERTY AS DIRECTED BY THE OWNER. THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 
MEASURES NEEDED TO CONTROL AS P'ER THE VESCH THIRD EDITION. 

5. UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMEND,\TION. THE FOUNDATION SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM. SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING A PLASTICITY IINDEX OF 30% AND A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BIY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698). EXCAVATIO~ FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL !ENGINEER'S RECOMMENDATION . 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
WITH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS. THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF O.OD04 lN./SEC. OR LESS. 

6. THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMEABILITY OF 0.0004 lN./SEC. OR 
LESS. THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAIL ENGINEER'S 
RECOMMENDA110NS. TO COVER THE ITJAM CORE, A SILTY FINE SAND 
OR CLAYEY ,SOIL (SM. SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING VDOT EC-2 EROSION CI()NTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION. 

7. THE STORMWATER MANAGEMENT / BMP FACILITIES SHOWN ON THESE PLANS 
REQUIRE THE SUBMISSION, REVIEW ANiD APPROVAL OF RECORD DRAWING(S) AND 
CONSTRUCTION CERTIFICATION PRIOR TO RELEASE OF THE POSTED BOND I SURETY. 
THE GEOlECHNICAL ENGINEER IS TO ENSURE THAT HIS I HER INSPECTION OF THE 
SWM I BMP CONSTRUCTION ACTIVITY IS PERFORMED DURING AND FOLLOWING 
CONSTRUCTION OF THE SWM I BMP IN ACCORDANCE WITH THE JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION STORMWATER MANAGEMENT / BMP FACILITIES DESIGN '------J 
GUIDELINES HANDBOOK, DATED AUGUST 30, 2000. 

8. THE CONTRACTOR SHALL PROVIDE INTERIM CERTIFICATION OF TEMPORARY SEDiMENT 
BASIN IN ACCORDANCE WITH SECTION 5 OF THE JAMES CITY COUNTY BMP, 
EROSION AND SEDIMENT CONTROL AND STORMWATER MANAGEMENT DESIGN GUIDES. 
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' 71 1 96.7 
~EXISTING GROUND1~ -~EL.,.:.=~9~6~.S~O:_ 

~~~= 

SELECT MISC. BACKFILL (FREE OF STUMPS, ROOTS 
ROCKS. TRASH, ETC.) COMPACTED TO 95% -

3 PRECAST ANTI-SEEPAGE 
COLLARS 5' X 5' SIP ACED 
AS SHOI'!N 

PROPOSED 83 

28.0' 

TOP OF RISER 
ELEV.=90.30 

90.48 

28.0' 

I NV.=~ 
80.95 

~1--Lb:FF:: '30"'''R'cp' (o=R'ING) ... 
@ 6.5~ 
SEE PLAN VIEW 

ES-1 
JN.'l.;;;QQ.J;)!;L ..... ,, 

r-1~ L.F. 30" RCP (0-RING) 

59.98 
.. @ .... 2£ .. ~ .20.87% """'''"'' '''''''''"''"'"' .. 
INCLUDING V.D.O. T. srD. ES-1 

3.0' 

PRE-CAST MODIFIED RISER 
,,, .... , (?FI .. RJ;:JAIL SHEE,JJ<l) .. 

Y 100 Y.R. EL.=93.28 

90 

N.P. EL.=87.70 

EL.=87.00 87.28 

· · INV. 8'1:99 '81'.'37'''""" 
CLEAN OUT ELEVATION 
DURING SEDIMENT BASIN 
STAGE 

,, :36 LF. Or 6" PVC D~WATE:~fN'(f 
PIPE W/GATE VALVIE. VALVE 
CLOSED AT PERMANENT POND 
STAGE AND OPEN DURING 
SEDIMENT BASIN STAGE. 
1NY=:B+;5- .81 .. .72 .. 

1"=5' 
1"=20' 

SCALE IN FEET 

80 

70 

60 

6.3% 
95 0 BOTTOM ELEV.=94.5 96.0 

24' 

GRASS LINED EMERGENCY SPILLWAY 
NOT TO SCALE 

Y N.P. EL.=87.70 

EL.=87.00 86.9 

CLASS I RIP-RAP 

EL.-81.00 

EL.=76.00 

SECTION A-A PHASE 1 POND AT 18TH HOLE SECTION B-B 
N.T.S. (MASTER STORMWATER PLAN BMP #3) 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLOWING 
INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIIMENT BUILDUPS WlLL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UN/DER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVER'Y 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVlTIES ARE 
PERFORMED ON UPSL(QPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEASlT ONCE v.l:EKL Y OF THESE NEWLY DISTRIBUTED AREAS AS WELL AS 
INSPECnGNS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 
A DESIGNATED REPRE~SENTATIVE OF THE OWNER WlLL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A v.l:EKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFA\LL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 2# HOUR PERIOD, ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
WILL BE TAKEN TO E~SURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE ITO COUNTY INSPECTION PERSONNEL UPON REQUEST. 
INSPECTION AND MAINITENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWlNG ADDITIONAL 
MEASURES: 
1. THE INSPECTION F'OR SEDIMENT BUILDUP WILL BE PERFORMED BY VlSUAL INSPECTION AND A 
PHYSICAL DETERMINAlTION OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOrTOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENrs REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN I-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT. 
2. PERFORM MAINTE~~ANCE MOWlNG OF GRASSED AREAS AT LEAST TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESCUIE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MATURING. 
MOWING OF LEGUMES ·CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART IOF THE GRADED EMBANKMENT. 
3. PERFORM SOIL SA1MPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR ( 4) YEARS. SOIL 
SAMPLING AND TESTINIG SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMENDATIONS. 

4. IN STABILIZED BMIP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME, 
FERTILIZE AND SEED liN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NlOTES. IF VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME FERTIILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 
5. PERFORM QUARTEIRLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED OEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRIITY OF THE STRUCTURE AND PRO~DE AN ATTRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIOINS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE 'CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DE~CE, TRASH RACK, 
ORIFICE/ v.l:IR(S), OUULET BARREL AND POND EMBANKMENT. IF DAMAGE IS E~DENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE. 
7. PERFORM QUARTEIRLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODENT IBORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDIING AS APPROPRIATE. 
B. RECORD KEEPING. THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITTEN R[CORDS OF INSPECTIONS PERFORMED ON THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MIAINTENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVlDED TO 
THE COUNTY UPON R(QUEST. 
9. THE FACILITY SHAILL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

1. THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 

~~N~~~~~RNU?~6~5s,S~~~~w: ;~~G~~~~T ~~~~~~~~~R SEDIMENT 
BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHWORK ASSOCIATED WITH THE 
CONSTRUC~ON. 

2. THE .cbNTRACTOR SHALL CONSULT AND PR0\1DE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DtAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION. ALL TESTS SHALL BE liN CONFORMANCE \11TH ASTM 
STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILIITY OF THE CONTRACTOR. 
SATISFACTORY GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. 

3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE E»<PENSE OF THE GENERAL 
CONTRACTOR. 

4. ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER, MAY BE USED 
FOR DAM CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IOJENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIOINAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE. ALL EXCAVIATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
PROPERTY AS DIRECTED BY THE OWNER. THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 
MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION. 

5. UNDERCUT FOR THE FOUNDATION Of THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECIHNICAL ENGINEER'S 
RECOMMENDATION. THE FOUNDATION :SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM. SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING A PLASTICITY ~~~DEX OF 30% AND A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED B'Y THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698). EXCAVATION FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION. 
HEIGHT, DEPTH, AND WIDTH OF THE KIEY SHALL BE IN ACCORDANCE 
WITH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS. THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. 

6. THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMEABILITY OF D.OD04 lN./SEC. OR 
LESS. THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGIINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDA ]0NS. TO COVER THE DtAM CORE, A SILTY FINE SAND 
OR CLAYEY SOIL (SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING VDOT EC-2 EROSION CCONTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION. 

7. THE STORMWATER MANAGEMENT /IBMP FACILITIES SHOWN ON THESE PLANS 
REQUIRE THE SUBMISSION, REVIEW AND APPROVAL OF RECORD DRAWING(S) AND 
CONSTRUCTION CERTIFICATION PRIOR T'O RELEASE OF THE POSTED BOND / SURETY. 
THE GEOTECHNICAL ENGINEER IS TO EINSURE THAT HIS / HER INSPECTION OF THE 
SWM / BMP CONSTRUCTION ACTIVITY IS PERFORMED DURING AND FOLLOWING 
CONSTRUCTION OF THE SWM / BMP INI ACCORDANCE WITH THE JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION STORMWATER: MANAGEMENT / BMP FACILITIES DESIGN 
GUIDELINES HANDBOOK, DATED AUGUST 30, 2000. 

8. THE CONTRACTOR SHALL PROVIDE INTERIM CERTIFICATION OF TEMPORARY SEDIMENT 
BASIN IN ACCORDANCE WITH SECTION 5 OF THE JAMES CITY COUNTY BMP, 
EROSION AND SEDIMENT CONTROL ANCI STORMWATER MANAGEMENT DESIGN GUIDES. 
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SECTION A-A PHASE 1 POND AT 18TH HOLE 
(MASTER STORMWATIER PLAN BMP #3) 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPeR MAINTENANCI( OF -HIS FACILJIY IS ENCCIJRAG£D TO PREVENT THE I~T'WDUCfiON OF DEBRIS 
I.ND SEDIMEN~ IN TO THE FACTIUTY, SPILLW'<Y(S) 1\NO DOWNSTREAM WATRWAYS. FOLLOWING 
INSTA_L"'JON OF WE f'<CIUTY AND ESTABUSH~ENT OF VEGE1All0N IN DISTURBED AREAS, 
INSPECTIONS FOR SEIDI~ENT BUILDUPS WLL BE PERFORMED AT LEAST QUARTERLY. 11 IS 
ANOCrPAf£U HfAf U~fOtR NORMAL CONOrTIONS, SEOfM'ENT REMOVAL rROM THE FACILIIY WILl 8[ 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTI'-1TIES ARI: 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEAS.T ONCE WEEKLY OF THESE NEWLY DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR AC<CUMULATED SEDIMENTS AT TWO BMP FACILITY. 
A DESIGNATED REPRESENfATIVE OF THE OWNER I\ILL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFAL~ EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANf RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (I) INCH OR MORE 01' GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR. A REPRESENTAllVE OF THE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
WlLL BE fAKEN TD ENSURE APPROPRIATE MAINTENANCE KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONN(L UPON REQUESL 
INSPECTION AND MAIINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDifiONAL 
MEASURES· 

I. THE INSPECTION FCR SEDIMENT BUILDLP WILL BE PERFORMED BY VISUAL INSPECoON ANu A 
Ph'SICAL DETERMINI<IION OF SEDIMENT DEPTH WITHIN tHE STORA.GE AREA SEDIMENT REMOI'A.L IS 
REQUIRED USI~G A RuaBER-Wc/EELEI: BA.CKHOE. AT THE S.AME TIME, CR AT lEAST ONCE PER 
YEAR, THE RISER BOITTOM AND OUTLEf PIPE SHALL BE CI_EANED OF ACCUMULATED SEDIMENTS 
DISPOSE OF SEDIMENHS REMOVED FROM THE FAQLITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALL0\\1':0 TO ACCUMULATE :N DEPTHS GREATER THAN I -FOOT. NO 
SEDIMENT SHALL BE AlLOWED TO ACCUMUL.ATE TO P"EVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT. 
2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS Af LEAST TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESC:UE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRAS~S[S M~D IN L<\TE FPU TO PREvENT SEEDS OF ANNUAL WEE~S FROM MATURING. 
MOWING CF LEGUMES C~r~ BE LESS FREQUENT lREES AND SHRUBS SHOULO NOT BE PERMITTED T:J 
GROW ON ANY PARTI CF THE GRADED EMB,.NKME,H. 
3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL 
SAMPLING AND TESnNG SHOULD BE PERFORMED BY A QUALifiED INDEPENDENT lESfiNG 
LABORATORY. APPLY ADDITIONAL LIME AND FeRTILIZER IN ACCORDANCE ~ITH TESf 
RECOMMENOA fiONS. 

4. IN STABILIZED BIMP AREAS, IF VEGETATION COvERS LESS THAN 40% OF SOil SURFACES, LIME, 
FERfiUZE AND SEED< IN ACCORDANCE \~TH RECOMMoNDAfiONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES IF VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDA liONS. 
5. PERFQRM QUARTERLY INSPECTIONS OF THE RELEASE SfRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR TK OBSERVANCE OF COLLECTD JEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAIN IAN THE IN Tl:GRITY OF THE STRUCTURE AND PRO'AD[ AN ATTRACII'IE APPEARANCE. DJRING 
QUARTERLY INSPEC1IONS, THE POr,o CRAIN VALvE, USUALLY LEFT 1'1 li'IE VALvE "CLOSED" POSITION, 
SHALL a£ INSPECTED AND OPERATEC THROUGH JWD COMPLETE FUll-(\0 EN TO FULL-QDS.": TO 
FULL-OPEN CYCLES 

6. PERFffiM YEARlY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL llE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DE'.1CE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS E'-1DENT. FURTHER 
IN\£SDGADON BY A PROFESSIONAL eNGINEER MAY BE REQUIRED TO ASSESS THE CONDNUEO 
INTEGRITY OF THE STRUCTURE 
7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE F ACIUTY FOR SIGNS 
OF ANIMAL/ RODENT BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
RmLUNG OR RESEEDING AS APPROPRIATE. 

8. RECORD KEEPII'lG. THE LANCOWNER OR CE~IGNA "EO 'EPRESENTA fi'IE ShALL KEEP REASONABLE, 
ACCURATE WRJTTEN RECORDS 0° INSPECDQ'S 0 ERFORMED ON THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUDNE ~AINTENANCE AND/ OR REPAIRS PERFORNED. COPIES SHALL BE PRO'~CEO TO 
THE COUNTY UPON REQUEST. 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 

60 
SECTION B-B 

N.T.S. 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

1. THe CO~HR.~CTOR SHALL PROVIJE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT ThE STORMWATC:R BASIN, STORMWATt:R 
MANI\~EWEN' PONDS, BES~ MANAGEMENT PRACfiCES, SEDIMENT 
BAS NS AND SEm~O:NT TRAPS. TIHE WORK S-1ALL INCLUJO: ALL LA30R, 
MATERIALS, EQUIP~ENT AND MATERIALS NEEDED FOR THC: 
COMPLETION Cf GRADI11G AND EARTH WORK ASSOCIATED '/liTH THE 
CONSTRUCfiON,- • 

2. THE CONTIRACTOR SHALL CONSUL f AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESUL lS ON PLACED IJAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION. ALL TESTS SHALL BE IN CONFORMANCE ~TH ASTM 
STANDARDS. THE COST OF THE SER!VICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 
SATISFACTORY GEOTECHNICAL RESULIS ARE NEEDED PRIOR TO FINAL APPROVAL. 

3 ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECYNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
COIHRA~TOR. 

4. 8N-S.TE EXCAVATED MATERIAL, IF OC:TERMINO:D SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNIICAL ENGINEER, MAY BE USED 
cOR DAM CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTIECHNICAL ENGINEER TO BE 
UNSUI-ABLE SHALL BE DISPOSED OF PROPERLY 1\T THE 
CONTIRACTOR'S EXPENSE. ALL ':XC.I\ I' A TED MATERIAL NOT REQUIRED 
FOR 3ACKFI'.LING SHAcL E!TH£"1 BE DEPOSI~ED ON S:TE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
PROPERTY AS DIRECTED BY THE OWI>IER. THE CONTIRACTOR SHALL 
PROVIDE PROPER STA81LIZATION, ANil EROSION AND SEDIMENf CONTROL 
MEASURES NEEDED TO CONTIROL AS PER THE Vf:SCH THIRD EDITION. 

5. UNDERCUT FOR THE FCUNDA TION OF THE DAM DJBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDAfiON. THE FOUNDATION SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICI\ TION SYS-EM. SOLS s~.ALL HAVE A MINIMUM 0° 15% BY 
WeiGHT FINES HAVNG A P_ASTICITY INDEX OF 30% AND A 
PERMEABILITY OF D 0084 IN /SEC. OR LESS FILL S-.ALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698). EXCAVATION FOR THE DAfJ KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION. 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
WITH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS. THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF O.D004 IN /SEC. OR LESS. 

6. TCJE DAM ~O~c SHALL BE AS CONSTIRUCTED W'TH NO~-EXPANSIVE SC 
OR Cl CLAYEY MATERIAL WITH PER.IEABILITY OF D.0004 1~./SEC. OR 
LESS. T"E F'LL CF THE CORE SHAILL BE M.'IDE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
•.CCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RcCOMMEND~TIONS TO COVER THE DA~ CORE, A SUY FINE SAND 
OR C_AYEY SOIL (SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING '.-DOT EC-2 EROS'ON CCNTROL BLAN'{O:TS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION. 

7. THE STORMWATER MANAGEMENT / BMP F AGILITIES SHOWN ON THESE PLANS 
REQUIRE THE SUBMISSION, REVIEW AND APPROVAL OF RECORD DRAWING(S) AND 
CONSTRUCTION CERTIFICATION PRIOR TO RELEASE OF THE POSTED BOND / SURETY. 
THE GEOTECHNICAL ENGINEER IS TO ENSURE THAT HIS / HER INSPECTION OF THE 
SWM / BMP CONSTRUCTION ACTIVITY IS PERFORMES DURING AND FO_LOWING 
CONST~UCTIO\ OF H·.E S'IIM / BMP N ACCORDANCE 1~TH THE JAMES CITY COUNTY 
E~VIROI~MEN'AL DIVISION STORMWATER MANAGEMEfiT / 3MP F~.Cil1TIES D::CSIGN 
GU1DEU,\ES HANDBOOK, DATE~ AcGUSf 3C. 2000. 

8. THE CONTR.'1CTOR SHALL PROVIDE INTERIM CERTIFICATION OF TEMPORARY SEJIMENT 
BASIN IN ACCORDANCE WITH SECTION : CF THE JA.MES CITY COUI•ITY 3~P. 
EROSION .4N.~ SEDIMENT CONTROL AND STCRMW.A.TER MANAGEMENT DESIGN GUIDES. 

z 
j 
ll.. 
ll.. 
~ 
(JJ 

w 
(f) 
<( 
I 
a.. 

0 a: 

~ 
@ 
wow 
~~ -:r: ffio_ 
I 

<1 -z g 
8 

Designed Drawn 

HWP/JAG JAG/ARH 
Scale Dote 

NOTED B/8/02 

8881-05 
Drawing No. 

9 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 038



N 

+ 
I 

COl 
0 
0 

CONMERCIAL • 

R/N 

6' PEDESTRIAN/BIKE PATH 

fiBER Of'T 

" 
SANITARY 

-20% 

92 0' 

TYPICAL SECTION 
COLONIAL HERITAGE BOULEVARD 
STA 10+81.77 TO STA 29+56.62 

ORNAMENTAL SECURITY UGI-IT 1<1RCINIA 
POWER COLONI"'t FIXTURE ... ND POLE. 
14' MOUNTING HIEGHT. 
10Q WATT HIGH PRESSURE SODIUM LAMP. 
<:lTY. 1~ 
(SEE LIGHTPOLE BASE IJETAIL) 

2 5' ROLL TOP 
CURB & GUTTER 

,'\ 

R/N 

CASQ 
,. WATER 

- ~STORM SEWER 

.,._,.BARS IN CORN~I ... I 
" BARS 012' • • I 

3• COVER 1{) AU BARS " 20" 
. . ___l 

24" ROUND 20' SQUARE 

TYPICAL SECTION 
ARTHUR HILLS DRIVE 

STA 10+00 TO STA 11+00 
1",10' (HORIZ.) 
N T S (VERT.) 

CD 2.5" SM-9 5A BIT. CONCRETE 

@ 3" BM-25 0 BASE 

15 o· 

@ 6" CEMENT TREATED AGGREGATE (CTA) 

ELECTRICAL CONDUIITS SHALL MEET NEC 
REQUIREMENTS ANDI VDOT SPECIFICATIONS 
(SECTION 700 OF 'IIDOT ROAD AND BRIDGE 
SPECIFlCAliONS) AND SHALL BE A MINIMUM 
OF 18" BELOW GRNDE. CONDUIT PULL BOXES 

2" SM-9.5A BIT. CONCRETE 
6" CRUSHER RUN 

1-W-"':.._ I· ~IT~TI~T:M!n m rnw.rr. ,_,,,_, ,-111 

\.COMPACTED SUBGRADE / SHALL BE CONFORMING TO VDOT ROAD AND 
BRIDGE STANDARD JB-3A AND SHALL BE 
INSTALLED IN ACCORDANCE TO VDOT 
SPECIFlCAliONS. TYPICAL PAVEMENT SECTION 

CONDUIT STUB-UP W/ BUSHING 
6" ABOVE CONCRETE 

8ASECOVER 

ANCHOR BOLTS PER 
MGR'S TEMPLATE 

NON-SHRINKING GROUT 
SETTING BED 

(6) #1 VERTICAL REINF .. -~ 

GRADE COMPACTED 
TO 1000 LBS./S.F. 

~,.,.,..:~ .-+lhi"-

LIGHT POLE 

HANDHOLE 

#3 HORIZONTAL TIES -~r==f~~*=== 
12" ON CENTER 

SCHEDULE 40 
PVC PLASTIC DUCT 

CONCRETE ENCASEMENT W/ 
SMOOTH TROWEL FINISH ON 
VISIBLE PORTION OF BASE 
CONCRETE 3,000 PSI 

24" 1 

CONDUIT ELBOWS SHALL HAVE A 90' BEND. 
THE BEND RADIUS 'SHALL BE IN ACCORDANCE 
'MTH THE NEC. 

SIZING OF ELECTRICAL SER\1CE 'MRING SHALL 
BE THE CONTRACTORS RESPONSJBIUTY AND 

18.. SHALL MEET NEC REQUIREMENTS FOR 
APPLICA liON. 

4" CONTRACTOR SHALl ENSURE THE 
COMPATIBIUTY OF LAMP, FIXTURE, 
POLE, AND POLE B.ASE. 

24" 

24" 

LIGHT POLE BASE DETAIL 
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CABLE 

" PHONE 
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STORM SEIIrn 

FIBER OPT. 

" 

8' PEDESTRIAN/BIKE PATI1 QGAS 

R/W 

UVARIES:< 50' _..32.. 

. . 

13.0' (LANE] 

-20ll 

I' SAI'I, 

50 0' 

JO 0' fC/FC 

13.0' (LANE) 

2 5' ROLL TOP 
CURB & GUTT£R 

TYPICAL SECTION 
COLONIAL HERITAGE BOULEVARD 

AT STA 29+56.62 

G) 2.5" SM-9.5A BIT. CONCRETE 
@ 6" BM-25.0 BASE 

@ 6" CEMENT TREATED AGGREGATE (CTA) 

COLONIAL HERITAGE 
"OlJTLINE OF THE INSPECTION PROCEDURE FOR CONSTRUCTION 

OF PRIV A 1E STREETS" 

1. THE ENGINEER WILL CONTACT A SOILS TESTING FIRM (GEOTECHNICAL 
ENGINEER) TO OBTAIN REPRESENTATIVE CBR SAMPLES. THE 
LOCATION AND NUMBER OF THE CBR (CALIFORNIA BEARING RATIO) 
SAMPLES IS TO BE DETERMINED BY THE SOILS ENGINEER. THE SOILS 
ENGINEER SHALL THEN PREPARE A REPORT WHIICH SHALL INCLUDE AS 
A MINIMUM THE FOLLOWING: 

A) NUMBER AND LOCATION (INCLUDING MAP;) OF CBR SAMPLES AND 
TEST RESULTS OF THE SAMPLES. 

B) SOILS ENGINEERING ANALYSIS. 

C) RECOMMENDATIONS INCLUDING REQUIRED ALTERATIONS OF THE 
BASE MATERIAL APPLICATION RATE, MODIIFlCATIONS TO THE 
SUBBASE IF REQUIRED, ETC. FROM THOSE DESIGNS SHOWN ON 
THE APPROVED CONSTRUCTION DRAWINGS. 

2. UPON COMPLETION OF ROAD GRADING TO SUBGRADE, THE GEOTECHNICAL 
ENGINEER SHALL BE PRESENT FOR A PROOFROLL TO DETERMINE 
ADEQUACY OF COMPACTION. ANY RECOMMENDATIONS FOR UNSUITABLE 
MATERIAL WILL BE GIVEN AT THIS TIME. 

3. SUBBASE AND BASE MATERIAL WILL BE SUPPLIIEO AND CERTIFIED BY A 
VOOT CERTIFIED AND BONDED SOURCE. EVIDENCE OF THIS WILL BE 
PR0\1DED VIA INVOICES FROM SUPPLIER. 

4. A COPY OF THE GEOTECHNICAL ENGINEERING REPORT SHALL BE SUBMITTED TO 
THE COUNTY ENGINEER PRIOR TO THE PLACEMENT OF SUBBASE AND BASE 
MATERIAL AFTER THE COUNTY ENGINEER HAS REVIEWED AND APPROVED THE 
GEOTECHNICAL ENGINEER'S REPORT, SUBBASE AND BASE MATERIAL WILL BE 
APPLIED AT THE DEPTHS NECESSARY TO PROVIDE REQUIRED DEPTH (EITHER 
BY PLAN OR BY GEOTECHNICAL ENGINEER'S RECOMMENDATION) AFTER COMPACTION. 
THE CONTRACTOR, IN THE PRESENCE OF THE ENGINEER, WILL TEST THE 
DEPTH OF THE SUBBASE AND BASE MATERIAL AT LEAST ONCE EVERY 250 
LINEAR FEET AND REPORT THE RESULTS. INADIEQUATE DEPTHS WILL REQUIRE 
ADDITIONAL MATERIAL AND SUBSEQUENT RETESTING. THE 
ENGINEER WILL PROVIDE THE TEST RESULTS TO THE COUNTY ENGINEER. 

5. BITUMINOUS CONCRETE WILL BE SUPPLIED AND CERTIFIED BY A VDOT 
CERTIFICATE AND BONDED SOURCE. EVIDENCE OF THIS WILL BE 
PR0\1DED VIA INVOICES FROM SUPPLIER. 

6. DURING THE PLACEMENT OF THE BITUMINOUS CONCRETE AND PRIOR TO 
ITS COMPACTION, PRE-ROLLED DEPTH MEASUR'EMENTS OF THE ASPHALT 
SHALL BE INSPECTED BY THE ENGINEER, IN THIE PRESENCE OF THE 
CONTRACTOR, AT A MINIMUM OF 500 FT. INTEIRVALS. FOR PURPOSES OF 
DETERMINING THE PRE-ROLLED DEPTH ADD ANI ADDITIONAL 1/4 INCH OF 
PRE-ROLLED ASPHALT FOR EACH 1.5 INCHES •OF ROLLED/COMPACTED 
DEPTH CALLED FOR ON THE PLANS. INADEQUATE DEPTHS WILL REQUIRE 
ADDITIONAL BITUMINOUS CONCRETE TO BE IMMIEDIATEL Y INSTALLED BY 
THE CONTRACTOR AT THE APPROPRIATE LOCATIONS. THE ENGINEER 
WILL PRESENT THE TEST RESULTS TO THE COUNTY ENGINEER. THE 
INSTALLATION OF MULTIPLE COURSES WILL REQUIRE THE 
TESTING/INSPECTION OF EACH INDIVIDUAL COUIRSE. 

7. REPORTING WILL BE PERFORMED BY A CONTRAICTOR AND THE LICENSED 
ENGINEER AS OUTLINED ABOVE. THE NUMBER OF SAMPLES IN EACH 
CASE WILL BE, AS A MINIMUM, THE TOTAL LENIGTH OF ROADS TESTED 
DIVIDED BY THE REQUIRED INTERVAL. IN ORDER TO PRESERVE THE 
INTEGRITY OF THE PROJECT'S CONSTRUCTION, A PLAN DEPICTING THE 
SAMPLING LOCATIONS WILL BE PROVIDED TO THE COUNTY PRIOR TO THE 
ACTUAL INSPECTIONS. 

8. INTERIM STATEMENTS FROM THE ENGINEER, WITIH ACCOMPANYING 
DOCUMENTATION, WILL BE SUBMITTED TO THE !COUNTY ENGINEER PRIOR 
TO PARTIAL RELEASE OF SURETY. 

9. APPLICATION FOR FINAL RELEASE OF SURETY YNILL BE ACCOMPANIED BY 
THE CONTRACTOR'S STATEMENT AND CERTIFICATION THAT THE 
SPECIFICALLY NAMED PRIVATE STREETS HAVE IBEEN CONSTRUCTED IN 
ACCORDANCE WITH THE APPROVED PLANS AND APPLICABLE VIRGINIA 
DEPARTMENT OF TRANSPORTATION STANDARDS. CONTRACTOR'S 
CERTIFICATION SHALL BE SUPPORTED BY THE INSPECTIONS PERFORMED 
BY THE ENGINEER (SEE ABOVE). 
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PSI AT 28 DAY COMPRESSIVE 
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COMPACTED SUBGRADE PER VDOT SPECJFlCA liONS 

SIDEWALK DETAIL 
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NOTES: GRATE SECTION DETAIL 
ALL CAST IN PLACE CONCRETE TO BE CLASS A3. 
FOR PRECAST USE 4,000 PSI MIN. REINFORCING 
STEEIL TO BE IN COMPLIANCE FOR VDOT 
RECOMMENDATION FOR STANDARD EW-11. THIS 
ITEM MAY BE PRECAST DR CAST IN PLACE ALL 
PIPE FOR GRATE, STRUCTURAL TUBING, AND 
RELATED HARDWARE TO BE GALVANIZED. EW-11 TO 
BE INSTALLED SO THE GRATE CONFIGURATION IS 
ALWAYS PARALLEL TO FLOW 
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SECTION A-A 

13'-1" 
ONE WEEP HOLE TO 
BE PROVIDED AT 
END OF POROUS 
BACKFILL (EACH 
SIDE) 

2'-oi . 
3"WEEP HOLE 
@ 8' C-C 

48" I. D PRECAST !==f--1+-1--t-.f-
MANHOLE (TYP.) 

POROUS BACKFILL @ 

100 LBS/CU.FT. #78 
OR #8 AGGREGATE 
HARDWARE CLOTH • 

WEEP HOLE \'HIH 12"X12" PLASTIC 
HARDWARE R" CLOTH MESH OR 
GALVANIZED STEEL WIRE, MIN WIRE DIA 
0.031NCH. NUMBER 4 MESH HARDWARE 
CLOTH ANCHORED FIRMLY TO OUTSIDE OF 

2" GAP (TO ALLOW 
FOR SETTLEMENT OF 
EW-11) 

STRUCTURE. GRATE REMOVED SECTION B-8 

MODIFIED EW-11 WITH GRATE 
NOT TO SCALE 
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TYPICAL SECTION 
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ELECTRICAL CONDUITS SHALL MEET NEC 
REQUIREMENTS AND \;DOT SPECIFICAllONS 
(SECllON 700 OF VllfOT ROAD AND BRIDGE 
SPECIFlCAllONS) AND SHALL BE A MINIMUM 
OF 18" BELOW GRADE:. CONDUIT PULL BOXES 
SHALL BE CONFORMINlG TO VDOT ROAD AND 
BRIDGE STANDARD JBI-3A AND SHALL BE 
INSTALLED IN ACCORDANCE TO VDOT 
SPECIFICA llONS. 

~~ .. _I 
24" ROUND 

CONDUIT STUB-UP W/ BUSHING 
6" ABOVE CONCRETE 
BASECOVER --~ 

ANCHOR BOLTS PER 
MGR'S TEMPLATE 

NON-SHRINKING GROUT 
SETTING BED 

20" SQUARE 

VLIGHT POLE 

In /HANDHOLE 

IU 

CONDUIT ELBOWS SHALL HAVE A 90' BEND. 
lHE BEND RADIUS SHIALL BE IN ACCORDANCE 
'MlH lHE NEC. 

SIZING OF ELECTRICAL SERVICE 'MRING SHALL 
BE lHE CONTRACTORS RESPONSIBILITY AND 

18.. SHALL MEET NEC REQUIREMENTS FOR 
APPLICA llON. 

(6) #1 VERTICAL REINF.-~~ , " 4 .. CONTRACTOR SHALL ENSURE THE 
COMPAllBIUTY OF LA'-4P, FlXTURE, 
POLE, AND POLE BASE. 

GRADE COMPACTED --~lli,ijj)jj- [Ujjj!LiiW -
~ J.l..-1HHI-.d, (ij,!!!ii'' . 

TO 1000 LBS./S.F. ~ 

#3 HORIZONTAL TIES -~7====1~~~t===• _ 
12" ON CENTER ,, 
SCHEDULE 40 
PVC PLASTIC DUCT / 

CONCRETE ENCASEMENT W/_/'1.1....:..2-4';,..' -'1 
SMOOTH TROWEL FINISH ON 
VISIBLE PORTION OF BASE 
CONCRETE 3,000 PSI 

24" 

24" 

LIGHT POLE BASE DETAIL 

I 
-~--

0 0 

"' N 
O'l 
Ol 

0 

~~-
II 

I _ _ci -
I @ _j 
~-~ 

--

1_; 
I ~ 
_...ill_ 

I @ 

N.T.S. -
60.0' 

24.0' 

_D_ 

Ol 
m 
II 

@ 

(L 

ui 
~-

--

I 
l 
--j 
--j 
_j 

I 

I 

I 
--j 
--j 

I 

COLONIAL HERITAGE 

"OUTLINE OF THE INSPECTION PROCEDURE FOR CONSTRUCTION 

OF PRIVATE STREETS" 

1' 

2. 

3. 
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~5. 

~6. 

I 

< 
.( 

7. 

THE ENGINEER WILL CONTACT A SOILS TESTING FIRM (GEOTECHNICAL 
ENGINEER) TO OBTAIN REPRESENTATIVE CBR SAMPLES. THE 
LOCATION AND NUMBER OF THE CBR (CALIFORNIA BEARING RATIO) 
SAMPLES IS TO BE DETERMINED BY THE SOILS ENGINEER. THE SOILS 
ENGINEER SHALL THEN PREPARE A REPORT WHICH SHALL INCLUDE AS 
A MINIMUM THE FOLLOWING: 

A) NUMBER AND LOCATION (INCLUDING MAP) OF CBR SAMPLES AND 
TEST RESULTS OF THE SAMPLES. 

SOILS ENGINEERING ANALYSIS. B) 

C) RECOMMENDATIONS INCLUDING REQUIRED ALTERATIONS OF THE 
BASE MATERIAL APPLICATION RATE, MODIFICATIONS TO THE 
SUBBASE IF REQUIRED, ETC. FROM THOSE DESIGNS SHOWN ON 
THE APPROVED CONSTRUCTION DRAWINGS. 

UPON COMPLETION OF ROAD GRADING TO SUBGRADE, 
ENGINEER SHALL BE PRESENT FOR A PROOFROLL TO 
ADEQUACY OF COMPACTION. ANY RECOMMENDATIONS 
MATERIAL WILL BE GIVEN AT THIS TIME. 

THE GEOTECHNICAL 
DETERMINE 
FOR UN SUI TABLE 

SUBBASE AND BASE MATERIAL WILL BE SUPPLIED AND CERTIFIED BY A 
VDOT CERTIFIED AND BONDED SOURCE. EVIDENCE OF THIS WILL BE 
PROVIDED VIA INVOICES FROM SUPPLIER. 

A COPY OF THE GEOTECHNICAL ENGINEERING REPORT SHALL BE SUBMITTED TO 
THE COUNTY ENGINEER PRIOR TO THE PLACEMENT OF SUBBASE AND BASE 
MATERIAL. AFTER THE COUNTY ENGINEER HAS REVIEWED AND APPROVED THE 
GEOTECHNICAL ENGINEER'S REPORT, SUBBASE AND BASE MATERIAL WILL BE 
APPLIED AT THE DEPTHS NECESSARY TO PROVIDE REQUIRED DEPTH (EITHER 
BY PLAN OR BY GEOTECHNICAL ENGINEER'S RECOMMENDATION) AFTER COMPACTION. 
THE CONTRACTOR, IN THE PRESENCE OF THE ENGINEER, WILL TEST THE 
DEPTH OF THE SUBBASE AND BASE MATERIAL AT LEAST ONCE EVERY 250 
LINEAR FEET AND REPORT THE RESULTS. INADEQUATE DEPTHS WILL REQUIRE 
ADDITIONAL MATERIAL AND SUBSEQUENT RETESTING. THE 
ENGINEER WILL PROVIDE THE TEST RESULTS TO THE COUNTY ENGINEER. 

BITUMINOUS CONCRETE WILL BE SUPPLIED AND CERTIFIED BY A VDOT 
CERTIFICATE AND BONDED SOURCE. EVIDENCE OF THIS WILL BE 
PROVIDED VIA INVOICES FROM SUPPLIER. 

DURING THE PLACEMENT OF THE BITUMINOUS CONCRETE AND PRIOR TO 
ITS COMPACTION, PRE-ROLLED DEPTH MEASUREMENTS OF THE ASPHALT 
SHALL BE INSPECTED BY THE ENGINEER, IN THE PRESENCE OF THE 
CONTRACTOR, AT A MINIMUM OF 500 FT. INTERVALS. FOR PURPOSES OF 
DETERMINING THE PRE-ROLLED DEPTH ADD AN ADDITIONAL 1/4 INCH OF 
PRE-ROLLED ASPHALT FOR EACH 1.5 INCHES OF ROLLED/COMPACTED 
DEPTH CALLED FOR ON THE PLANS. INADEQUATE DEPTHS WILL REQUIRE 
ADDITIONAL BITLMINOUS CONCRETE TO BE IMMEDIATELY INSTALLED BY 
THE CONTRACTOR AT THE APPROPRIATE LOCATIONS. THE ENGINEER 
WILL PRESENT THE TEST RESULTS TO THE COUNTY ENGINEER. THE 
INSTALLATION OF MULTIPLE COURSES WILL REQUIRE THE 
TESTING/INSPECTION OF EACH INDIVIDUAL COURSE. 

REPORTING WILL BE PERFORMED BY A CONTRACTOR AND THE LICENSED 
ENGINEER AS OUTLINED ABOVE. THE NUMBER OF SAMPLES IN EACH 
CASE WILL BE, AS A MINIMUM, THE TOTAL LENGTH OF ROADS TESTED 
DIVIDED BY THE REQUIRED INTERVAL. IN ORDER TO PRESERVE THE 
INTEGRITY OF THE PROJECT'S CONSTRUCTION, A PLAN DEPICTING THE 
SAMPLING LOCATIONS WILL BE PROVIDED TO THE COUNTY PRIOR TO THE 
ACTUAL INSPECTIONS. 

INTERIM STATEMENTS FROM THE ENGINEER, WITH ACCOMPANYING 
DOCUMENTATION, WILL BE SUBMITTED TO THE COUNTY ENGINEER 
TO PARTIAL RELEASE OF SURETY. 

PRIOR 

50.0' BUFFER 

7' HIGH BERM 

TYPICAL SECTION 
COLONIAL HERITAGE BOULEVARD 
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/ 6" CRUSHER RUN 
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".'COMPACTED SUBGRADE/ 

TYPICAL PAVEMENT SECTION 
N.T.S. 

~ ~ \ 

APPLICATION FOR FINAL RELEASE OF SURETY 
WILL BE ACCOMPANIED BY THE CONTRACTOR'S 
STATEMENT AND CERTIFICATION THAT THE 
SPECIFICALLY NAMED PRIVATE STREETS HAVE 
BEEN CONSTRUCTED IN ACCORDANCE WITH THE 
APPROVED PLANS AND APPLICABLE VIRGINIA 
DEPARTMENT OF TRANSPORTATION STANDARDS. 
CONTRACTOR'S CERTIFICATION SHALL BE 
SUPPORTED BY THE INSPECTIONS PERFORMED 
BY THE ENGINEER (SEE ABOVE). 
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PURPOSE CONCRETE, 3000 
PSI AT 28 DAY COMPRESSIVE 
STRENGlH 

HORIZONTAL CRACK CONTROL JOINTS SHALL BE 5' C/C. 
COMPACTED SUBGRADE PER VDOT SPECIFICATIONS 

SIDEWALK DETAIL 
N. T.S. 

A 

=::> J 
TYPICAL 

l_.B 
PLAN VIEW 

9'-o" 1 2 1/2" 
1----~s"'"c~.c~.--.,~ 1 IL ~: 

TYP ~ 1' >-:!':~,J 

r 2" SM-9.5A BIT. CONCRETE 

I r s· AGGREGATE BASE 

8' BIKE TRAIL DETAIL 
N.T.S. 

3' 6'" 3' 6i" I • I I 

--2" DIAMETER 
BAR AT 

I 

L 2"x2"x%~ -r:o 

(GALV.) '-. 

10 68#/FT. 
ASTM GRADE 
60 (TYPICAL) 

>---8"CC (6" SPACE) 

NOTES: GRATE SECTION DETAIL 
ALL CAST IN PLACE CONCRETE TO BE CLASS A3. 
FOR PRECAST USE 4,000 PSI MIN. REINFORCING 
STIEEL TO BE IN COMPLIANCE FOR VDOT 
RECOMI.IENDATION FOR STANDARD EW-11. THIS 
ITEM MAY BE PRECAST OR CAST IN PLACE. ALL 
PIPE F(()R GRATE, STRUCTURAL TUBING, AND 
RELATED HARDWARE TO BE GALVANIZED. EW-11 
TO BE INSTALLED SO THE GRATE CONFIGURATION 
IS ALWAYS PARALLEL TO FLOW. 

8' 4" 

8"~ 1-1 ~-.L7'=.1L"_--jl ~8" 

3"WEEP HOLE 

FLOW 4"-1-1 ~ 13'-1" 
EL.~90.48 =::> 1.~ 0 o ONE WEEP HOLE TO 

.. 1 / ~ _ BE PROVIDED AT 
2'-oiJ'I ~r@i4=1s· r:=c-c\~;~ 

2'-o"j / 11 ' END OF POROUS 
BACKFILL (EACH 
SIDE) 

48,, I.D PRECAST--= l_+--:-_H _ _j\. POROUS BACKFILL @ 
8"-l 1-

JOINT MAY BE 
KEYED, DOWELED OR 
EPOXY GROUTED. 

SECTION A-A 

I - 100 LBS/CU.FT. #78 
MAINHOLE (TYP.) OR #8 AGGREGATE. 

HARDWARE CLOTH ' 
WEEP HOLE WITH 12"X12" PLASTIC 2" GAP (TO ALLOW 
HARDWARE R" CLOTH MESH OR FOR SETTLEMENT OF 
GALVANIZED STEEL WIRE, MIN WIRE DIA EW-11) 
0.031NCH. NUMBER 4 MESH HARDWARE 
CLOTH ANCHORED' FIRMLY TO OUTSIDE OF 
STRUCTURE. GRATE REMOVED SECTION B-B 

MODIFIED EW-11 WITH GRATE 
NOT TO SCALE 
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SECTION A-A PHASE 1 POND AT 18TH HOLE 
(MASTER STORMWA TER PLAN BMP #3) 
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ST'D. Ep-1 

SECTION A-A PHASE 1 PONl 
(MASTER STORMW) 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY($) AND DOWNSTREAM WATERWAYS. FOLLOWING 
INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEAST ONCE WEEKLY OF THESE NEWLY DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 

A DESIGNATED REPRESENT A llVE OF THE OWNER WILL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVEN"f OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
WILL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER- WHEELED BACKHOE. AT THE SAME TIME. OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT. 

2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MATURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. 

3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR ( 4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMENDATIONS. 

4. IN STABILIZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME, 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES. IF VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 
5. PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 
6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI- VORTEX DEVICE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE. 
7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODENT BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDING AS APPROPRIATE. 
8. RECORD KEEPING. THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITTEN RECORDS OF INSPECTIONS PERFORMED ON THE STRUCTURE. RECORDS SHALL 
OOr.tiMFNT R{'UITINI=' UAII\ITI:"I\IAI\If'[' Hln I"",.,,...,.,.,,.,~"~~~--··--
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SECTION 8-8 
N. T.S. 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

1. THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT THE STORMWATER BASIN, STORMWATER 
MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHWORK ASSOCI A TED WITH THE 
CONSTRUCTION. 

2. THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION. ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 
SATISFACTORY GEOTECHNICAL RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. 

3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRACTOR. 

4. ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER, MAY BE USED 
FOR DAM CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
PROPERTY AS DIRECTED BY THE OWNER. THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 
MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION. 

5. UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATION. THE FOUNDATION SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM. SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING A PLASTICITY INDEX OF 30% AND A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698). EXCAVATION FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION. 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
WITH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS. THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF 0.0004 lN./SEC. OR LESS. 

6. THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMEABILITY OF 0.0004 lN./SEC. OR 
LESS. THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY {ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 

EL.=81.00 
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(MASTER STORMWA TER PLAN BMP #3) 

STORMWATER MANAGEMENT I BMP 
GENERAL NOTES 
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r· ~-1/4" I 
U.P.PER ME:MBRAtiE · 

LOWER MEMBRANE OVERLAP 

FUSION WELD 

TYPICAL WELDING DETAILS 
N.T.S. 

GEO-TECHNICAL ENGINEER 
RECOMMENDATION FOR POND LINERS 
THE FOLLOWING EXCERPT IS THE RECOMMENDED ALTERNATIVES FOR THE POND 
LINER AS PROVIDED IN THE SOILS REPORT FROM ECS L TO. TITLED: 
"SUBSURFACE EXPLORATION AND GEO-TECHNICAL ENGINEERING ANALYSIS 
COLONIAL HERITAGE - FARM POND DAM EVALUATION 
RICHMOND ROAD 
JAMES CITY COUNTY ECS PROJECT NO. 07: 5876" 
THE REPORT IS DATED OCTOBER 23, 2002. 

1. COMPACTED CLAY SOIL LINER - A MINIMUM LAYER OF 12 INCHES OF 
MODERATELY TO HIGHLY PLASTIC CLAY SOILS SHOULD BE PLACED ON THE 
SLOPES. PRIOR TO THE PLACEMENT OF THIS LAYER, ALL TOPSOIL AND 
ORGANICS SHOULD BE REMOVED TO SUITABLE NATURAL OR COMPACTED FILL 
SOILS. GENERALLY, WE ENCOUNTERED ON-SITE CLAYEY SOILS AT VARIOUS 
LOCATIONS AND DEPTHS ACROSS THE PROJECT SITE IN ROADWAY AREAS THAT 
WOULD BE CONSIDERED SUITABLE FOR POND LINER MATERIAL THE SOIL 
BORING LOGS FROM THE VARIOUS STUDIES SHOULD BE REVIEWED FOR 
POTENTIAL ON-SITE BORROW SOURCES. SOILS SHOULD CLASSIFY AS CL AND 
CH MATERIAL THESE MATERIALS SHOULD BE SUITABLE WHEN COMPACTED 
WITH A SHEEPSFOOT COMPACTOR AT A MOISTURE CONTENT SLIGHTLY ABOVE 
OPTIMUM MOISTURE CONTENT TO AT LEAST 90 PERCENT OF THE STANDARD 
PROCTOR MAXIMUM DRY. DENSITY (ASTM 0698). WE ALSO RECOMMEND A 12 
INCH LAYER OF A SUITABLE PROTECTIVE SURFACE COVER BE PLACED ON THE 
CLAY SOIL LINER TO ACT AS A BUFFER DURING DRY MONTHS WHERE THE 
SOILS WILL TEND TO DESICCATE. 

2. GEOCOMPOSITE CLAY LINER (GCL) - AFTER EXCAVATION OF ABOUT 6 
INCHES OF THE EXISTING TOPSOIL, A GCL SUCH AS CETCO BENTOMAT ST MAY 
BE PLACED ON THE SLOPE. THE GCL MUST BE PLACED IN AN ANCHOR 
TRENCH AT THE TOP OF THE SLOPE AND THEN COVERED WITH A 12 INCH 
LAYER OF SOIL THIS LAYER OF PROTECTIVE SOIL COULD BE ANY TYPE OF 
ON-SITE SOIL AS LONG AS SUITABLE COMPACTION, AS REFERENCED ABOVE, 
COULD BE ATTAINED. 

VENT POCKET DETAIL 
N.T.S. 

FLEXIBLE LINER INSTALLATION DETAILS 

3. GEOMEMBRANE LINER - POND LINERS ARE AVAILABLE IN A 
NUMBER OF MATERIALS SUCH AS PVC, POLYPROPYLENE, HOPE, 
VLDPE AND LLDPE. INSTALLATION IS SIMILAR TO THE GCL IN 
THE USE OF AN ANCHOR TRENCH AND SOIL COVER. THERE 
ARE MATERIALS WHICH CAN BE LEFT EXPOSED, BUT THIS 
MIGHT BE AN AESTHETIC PROBLEM OR COULD BE A SAFETY 
ISSUE AS THE MATERIAL COULD BE QUITE SLICK. TO KEEP A 
SOIL COVER FROM SLIDING OFF A SMOOTH PLASTIC LINER, A 
TEXTURED LINER SHOULD BE CONSIDERED. THE THINNEST 
TEXTURED LINERS APPEAR TO BE ABOUT 30 MILS (SUCH AS 
OXYGRIP 30 MIL TEXTURED PVC BY OCCIDENTAL CHEMICAL 
CORP. OR SOLMAX 630T TEXTURED VFPE-LDPE BY SOLMAX 
INTERNATIONAL). THE SELECTION OF AN APPROPRIATE 
MATERIAL SHOULD BE MADE AFTER DISCUSSIONS WITH LOCAL 
SUPPLIERS TO SEE WHICH MATERIALS ARE READILY AVAILABLE 
AT A REASONABLE COST. 
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SECTION A-A PHASE 1 POND AT 18TH HOLE 
(MASTER STORMWA TER PLAN BMP #3) 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLOWING 
INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEAST ONCE WEEKLY OF THESE NEWLY DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
WILL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 
INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 
1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT. 
2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS 'FROM MATURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. 
3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABOR A TORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMENDATIONS. 

4. IN STABILIZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME, 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES. IF VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 
5. PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEOIATEL Y REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 
6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE. 
7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODENT BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDING AS APPROPRIATE. 
8. RECORD KEEPING. THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE. 
ACCURATE WRITTEN RECORDS OF INSPECTIONS PERFORMED ON THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON REQUEST. 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 

1"=20' 
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Hyd. Hydrograph Inflow Peak Outflow (cfs) 
No. type Hyd(s) 

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 

1 SCS Runoff --- 3.48 5.72 ----- --- 8.41 

3 SCS Runoff ---- 35.40 53.98 ---- ------ 75.13 

5 SCS Runoff ---- 0.86 1.74 ------- ----· 2.87 

7 Reservoir 3 1.70 2.30 ----- ---- 5.19 

9 Combine 5, 7, 1.98 3.28 ------- ------ 5.52 

Proj. file: 02 18thHOLEPOND (Certification).gpw 

1 

Hydrograph 
description 

25-Yr 50-Yr 100-Yr 

14.33 -- 23.35 PRE-DEVELOP 

120.02 --- 186.27 POST-DEVELOP (TO BMP) 

5.54 --- 9.89 POST-DEVELOP (TO CHANNEL) 

25.20 ----- 47.62 WET POND ROUTED 

28.04 ----- 54.45 TOTAL POST-DEVELOPMENT (TO 

Thursday, Apr 20 2006, 11:39 AM 
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Hyd. Hydrograph Peak Time Time to 
No. type flow interval peak 

(origin) (cfs) (min) (min) 

1 SCS Runoff 3.48 5 745 

3 SCS Runoff 35.40 5 735 

5 SCS Runoff 0.86 5 745 

7 Reservoir 1.70 5 1080 

9 Combine 1.98 5 765 

02 18thHOLEPOND (Certification).g 

Volume Inflow Maximum 
hyd(s) elevation 

(cuft) (ft) 

21,970 -- ................ 

180,283 -- ---

6,753 ---- --

159,941 3 89.30 

166,694 5, 7, ----

p~eturn Period: 1 Year 

2 

Maximum Hydrograph 
storage description 
(cuft) 

---· PRE-DEVELOP 

- POST-DEVELOP (TO BMP) 

--- POST-DEVELOP (TO CHANNEL) 

575,982 WET POND ROUTED 

--·- TOTAL POST-DEVELOPMENT (TO 

Thursday, Apr 20 2006, 11 :39 AM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 1 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 
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Thursday, Apr 20 2006, 11 :39 AM 

Peak discharge = 3.48 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 21 ,970 cuft 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
POST-DEVELOP (TO BMP) 

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

= SCS Runoff 
= 1 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 2.80 in 
= 24 hrs 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 35.40 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 180,283 cuft 

Q (cfs) 
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POST -DEVELOP (TO BMP) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 

POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 1 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 2.80 in 
= 24 hrs 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 0.86 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 6,753 cuft 

Q (cfs) 

1.00 

POST -DEVELOP (TO CHANNEL) 
Hyd. No. 5 -- 1 Yr 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 7 
WET POND ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 1 yrs 
Inflow hyd. No. = 3 
Reservoir name = WET POND @ HOLE 18 

Storage Indication method used. Wet pond routing start elevation = 87.64 ft. 

Q (cfs) 

40.00 

WET POND ROUTED 
Hyd. No. 7 -- 1 Yr 

I 

30.00 

--~+ 
-· 

20.00 

·--··--

I 
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I I 

~--

i 

i 
I ! 

10.00 

ii 
I 

I 

t --~ ---·· 

0.00 I)( 1\ 
I 

i 

0 10 20 30 40 50 60 70 

-- Hyd No.7 -- Hyd No.3 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 
= 
= 
= 

1.70 cfs 
5 min 
89.30 ft 
575,982 cuft 

Hydrograph Volume= 159,941 cuft 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 4 - WET POND @HOLE 18 

Pond Data 

Thursday, Apr 20 2006, 11 :39 AM 

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 76.00 23,235 0 0 
2.00 78.00 27,637 50,872 50,872 
4.00 80.00 32,185 59,822 110,694 
6.00 82.00 40,036 72,221 182,915 
8.00 84.00 44,967 85,003 267,918 

10.00 86.00 49,990 94,957 362,875 
11.00 87.00 52,538 51,264 414,139 
11.10 87.10 65,663 5,910 420,049 
12.00 88.00 69,309 60,737 480,786 
14.00 90.00 77,577 146,886 627,672 
16.00 92.00 86,075 163,652 791,324 
18.00 94.00 100,725 186,800 978,124 
20.00 96.00 200,000 300,725 1,278,850 

Culvert I Orifice Structures Weir Structures 

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

Rise(in) = 30.00 8.00 0.00 0.00 Crest Len (ft) 10.00 4.13 0.00 0.00 

Span (in) = 30.00 8.00 0.00 0.00 Crest El. (ft) = 94.50 90.48 0.00 0.00 

No. Barrels = 1 0 0 WeirCoeff. = 2.60 3.33 0.00 0.00 

Invert El. (ft) = 80.95 87.94 0.00 0.00 Weir Type = Broad Rect 

Length (ft) = 537.00 10.00 0.00 0.00 Multi-Stage = No Yes. No No 

Slope(%) = 0.01 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 

Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. =. 0.00 ft 

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 

stage (ft) Stage I Discharge Stage (ft) 

21.00 --,------,------,-----------,----, -------,------,---------,----.--------,---------,-------,- 21.00 

----+-----+--------+---+----+- 18.00 18.00 +------+-----+------I-----+----/---7'F-,...------4 

J==::::J:~~~~:::::b::~~t===~=t======+======+===---t--------+-----+----·-15.00 f-. 15.00 
~---~---+----+---+-------+----r-- ----~--~---+----+--~ 
hi ~~--~--~---+----+---+------+---+---~------+-----r-------

12.00 f"----- -------+------- ----+---+----+-------+----+---+------+----+- 12.00 
r---+-------+---+---~----J___------+---+----+---~ 

9.00 +------+-----+--------Jf------+-----\------+-----+------+--- ·-+---+------+ 9.00 

r-----+-----+----+---+-----+------1-----+-----+---+------+------
6.00 +------+-----+-----f------+------r-------+-------1'-----~---- ---+------ 6.00 

3.00 +-----+------- ------ ------+-----+----+------+----+----+---+------+ 3.00 

r-----+-----+--------+---+--_~----~----~~------~~-~-~~~~~~~~~~-~~~~~-~_L-~~~~-J===----~~ 0.00 __!_____ __ ______j_ ___ ___j___ ___ ~----~- -- 0.00 

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 

-- TotaiQ 
Discharge (cfs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11 :39 AM 

Hyd. No. 9 
TOTAL POST-DEVELOPMENT (TO CHANNEL) 

Hydrograph type = Combine 
Storm frequency = 1 yrs 
Inflow hyds. = 5, 7 

Peak discharge = 1.98 cfs 
Time interval = 5 min 

Hydrograph Volume = 166,694 cuft 

Q (cfs) 

2.00 

TOTAL POST -DEVELOPMENT (TO CHANNEL) 
Hyd. No. 9 -- 1 Yr Q (cfs) 
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Hyd. Hydrograph Peak Time Time to 
No. type flow interval peak 

(origin) (cfs) (min) (min) 

1 SCS Runoff 5.72 5 745 

3 SCS Runoff 53.98 5 735 

5 SCS Runoff 1.74 5 745 

7 Reservoir 2.30. 5 1090 

9 Combine 3.28 5 755 

02 18thHOLEPOND (Certification).g 

Volume Inflow Maximum 
hyd(s) elevation 

(cuft) (ft) 

34,355 -- ---

267,682 -- -----

11,757 -- ----

247,188 3 90.15 

258,945 5, 7, -----

p\R.eturn Period: 2 Year 

9 

Maximum Hydrograph 
storage description 
(cuft) 

_ ...... PRE-DEVELOP 

-- POST-DEVELOP (TO BMP) 

- POST-DEVELOP (TO CHANNEL) 

639,961 WET POND ROUTED 

-- TOTAL POST-DEVELOPMENT (TO 

Thursday, Apr 20 2006, 11 :39 AM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 
PRE-DEVELOP 

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

= SCS Runoff 
= 2 yrs 
= 7.27 ac 
= 2.0% 
= USER 
= 3.50 in 
= 24 hrs 

PRE-DEVELOP 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 5. 72 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 34,355 cuft 

Q (cfs) Hyd. No. 1 -- 2 Yr Q (cfs) 

6.00 ,----,-----,----,----,------,--------,-----,--------,-------,-----~-,- 6.00 
~----+----~----+--·~-----+-----~----+-----~---+----~ 

5.00 +-----f----1----·--l----·-l---Ht----+-----+-----+----+----+- 5.00 

r-----f------f------f---· ---+----·· r----- .... +-----+----+----·-i·----

4.00 -+----+-----t----t----t-----1'-f+---+----+----+----+-----+ 4.00 

3.00 -+----f-----+----+----+···---++t---+---·+----+----+----+- 3.00 

2.00 2.00 
c--· 

\ 
1.00 \ 1.00 

.'\ ... 

"'- r--··---··-

I 

0.00 ./ ' 0.00 
0 3 5 8 10 13 15 18 20 23 25 

-- Hyd No.1 
Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
POST-DEVELOP (TO BMP) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 2 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

f-----.·. 

r-··· 

r---· 

I 

I 

I 

0 3 

= 46.22 ac 
= 2.0% 
=USER 
= 3.50 in 
= 24 hrs 

-

5 

-- Hyd No.3 

8 

Thursday, Apr 20 2006, 11 :39 AM 

Peak discharge = 53.98 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 267,682 cuft 

POST -DEVELOP (TO BMP) 
Hyd. No. 3 -- 2 Yr 

Q (cfs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 

POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 2 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 3.50 in 
= 24 hrs 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 1. 7 4 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 11,757 cuft 

Q (cfs) 
POST -DEVELOP (TO CHANNEL) 

Hyd. No. 5 -- 2 Yr Q (cfs) 

2.oo r---
1

,_---------,-------,----,--------,---------,----,-----,-------,---.,... 2.oo 
i I 

~t-----+----~-r----

1.00 +---+---+----t-------1----+-t-+----+---+----+-------t-----r- 1.00 
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! .......___ ___ ! 

i ~~---+--~ 0.00 __.__ __ _.__ __ ..___ __ J....-_ ____J _ ___.i'----l __ __l. __ __L __ __L __ ___L_ __ ..-"L 0.00 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 7 
WET POND ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Inflow hyd. No. = 3 
Reservoir name = WET POND@ HOLE 18 

Storage Indication method used. Wet pond routing start elevation = 87.64 ft. 

WET POND ROUTED 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 2.30 cfs 
= 5 min 
= 90.15 ft 
= 639,961 cuft 

Hydrograph Volume = 247,188 cuft 

Q (cfs) Hyd. No. 7 -- 2 Yr Q (cfs) 

60.00 -,-----,---,------,-----,-------,-----.-------.-----,------,-----,--------,----------, 60.00 

50.00 

40.00 -+---+-ll--t-----t-----f--------l-----+-----+-----+---+----+---+ 40.00 

30.00 30.00 

--
------

20.00 -t---++1---t-----t-----t-------l------+---+---+---+-----+---+ 20.00 

~---

------

10.00 10.00 

\ 
\ 

' 0.00 VI ~ 

+------1----+-- --

J====~~~:r:s:=:t::::=t==;;d:::::j:::::1:::::1:::::!=::::t1:::===il 0.00 
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-- Hyd No.7 -- Hyd No.3 
Time (hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Pond No. 4 - WET POND @ HOLE 18 

Pond Data 

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 76.00 23,235 0 0 
2.00 78.00 27,637 50,872 50,872 
4.00 80.00 32,185 59,822 110,694 
6.00 82.00 40,036 72,221 182,915 
8.00 84.00 44,967 85,003 267,918 

10.00 86.00 49,990 94,957 362,875 
11.00 87.00 52,538 51,264 414,139 
11.10 87.10 65,663 5,910 420,049 
12.00 88.00 69,309 60,737 480,786 
14.00 90.00 77,577 146,886 627,672 
16.00 92.00 86,075 163,652 791,324 
18.00 94.00 100,725 186,800 978,124 
20.00 96.00 200,000 300,725 1,278,850 

Culvert I Orifice Structures Weir Structures 

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

Rise(in) = 30.00 8.00 0.00 0.00 Crest Len (ft) 10.00 4.13 0.00 0.00 

Span (in) = 30.00 8.00 0.00 0.00 Crest El. (ft) = 94.50 90.48 0.00 0.00 

No. Barrels = 1 0 0 WeirCoeff. = 2.60 3.33· 0.00 0.00 

Invert El. (ft) = 80.95 87.94 0.00 0.00 Weir Type = Broad Rect · 

Length (ft) = 537.00 10.00 0.00 0.00 Multi-Stage = No Yes No No 

Slope(%) = 0.01 0.00 0.00 0.00 

N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

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

Stage (ft) Stage I Discharge Stage (ft) 

21.00 ~~~---,-~~~,-~~-----.~~~..,-~--~,~~~--.--~~----, -~~~-,--~~----,-~~~--,-~~-----,- 21.00 

r- ~~r-~~-r~- I 
I 
+-~~/-;,-!'..-'---~~+----+-------j~---+-~---+---+ 18.00 

~---------~-~~-+~~~+~~~--+~-~~-+----=-.,.£_--+~~~+---~~--+~~~-+-~~--t~~~--t-~~----j 

~~=t~~~===t~~====j====t--~----~--4----+--~---

18.00 -+--~----+~~---

15.00 + ,..-- ~-+-~~~t--~~--t--~~~t---~-~~ ~~-~~+---~~--t~~~+ 
f--+~~--t-~~~t---~~-+~~~t--~~--+~~~+---~-~--t~~~-+----~-c--~~-~ ~[-~----1 

f--~---r---f-----+--·--+-------1-----+----t-~~ -+---------t-----+-----1 
12.00 -f-~~--t~~~-t--~~-----j~~~--+--~~~t---~~-r~~~t--~~-t-~~~-t--~~-- ~---+ 

~~~-t--~~~~~~-t--~~~t--~~-+~~~+---~--~~~~+-~~--+~~~-+-------

--

15.00 

12.00 

9.00 - --~-~-t--~~--f--~~-+~-----t~~-~--t--~~-----j~~~--t-------~- r--~--~-t--~~~t--~~-+ 9.00 
-- -~--- -- f---~--~--+~~~-+-~~--t 
----~-~-+--~~-1-~--+---~ 

6.00 -+-~-~-r~- ~~--t~---- --~~+--~~-+~~~-t--~~--t~~~-+ 6.00 
-----~--+--~------- -------+--~----+-~-- -----+----·j- --~~t---~~-+~~~t---~~--1 
f--~~-+-----+------t-~~-+--~---~--~--+--~~~~~~~--+--~~~- I 

3.00 --t--~~--t~~---t--~~---+1~~~-+-~~~t--~~--t--~-~ -~~~~+-~~-:_:+_i'-~--~~ ~-~~ ~~ ~~-++ -~·-_--------+-__ _ I 3.oo 

L---- -~---+----+----+---- --~ 
_.L_~~__l__~~~_L_~~~_J__ ~~~__L~~~_L__~~___j~~~__l__~---- L--~--~_L_~~~L___~~~j_~ 0.00 0.00 

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 

-- TotaiQ 
Discharge (cfs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
TOTAL POST-DEVELOPMENT (TO CHANNEL) 

Hydrograph type = Combine 
Storm frequency = 2 yrs 
Inflow hyds. = 5, 7 

Thursday, Apr 20 2006, 11 :39 AM 

Peak discharge = 3.28 cfs 
Time interval = 5 min 

Hydrograph Volume= 258,945 cuft 

Q (cfs) 

4.00 

TOTAL POST-DEVELOPMENT (TO CHANNEL) 
Hyd. No. 9 -- 2 Yr 

Q (cfs) 
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" " 

Hyd. Hydrograph Peak Time Time to 
No. type flow interval peak 

(origin) (cfs) (min) (min) 

1 SCS Runoff 8.41 5 740 

3 SCS Runoff 75.13 5 735 

5 SCS Runoff 2.87 5 745 

7 Reservoir 5.19 5 895 

9 Combine 5.52 5 890 

02 18thHOLEPOND (Certification).g 

Volume Inflow Maximum 
hyd(s) elevation 

(cuft) (ft) 

48,991 - ---

368,064 ---- ---

18,000 --- --

347,491 3 90.80 

365,491 5,7, -----

p~eturn Period: 10 Year 

16 

Maximum Hydrograph 
storage description 
(cuft) 

--- PRE-DEVELOP 

--- POST-DEVELOP (TO BMP) 

----- POST-DEVELOP (TO CHANNEL) 

693,323 WET POND ROUTED 

--- TOTAL POST-DEVELOPMENT (TO 

Thursday, Apr 20 2006, 11 :39 AM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 

PRE-DEVELOP 

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

= SCS Runoff 
= 10 yrs 
= 7.27 ac 
= 2.0% 
= USER 
= 4.25 in 
= 24 hrs 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 8.41 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

----------· ·---·------------

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

I 

1--

I 

j 

I 
r---""" 

II 

0 3 5 
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I 

I 

' 
8 

PRE-DEVELOP 
Hyd. No. 1 -- 10 Yr 

\ 
~ 

I 
-~---

I 
10 13 15 

""---· 
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Hydrograph Volume= 48,991 cuft 
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"-... 0.00 
25 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Hyd. No. 3 
POST-DEVELOP (TO BMP) 

Hydrograph type = SCS Runoff 
Storm frequency = 10 yrs 
Drainage area = 46.22 ac 
Basin Slope = 2.0% 
Tc method = USER 
Total precip. = 4.25 in 
Storm duration = 24 hrs 

Peak discharge = 75.13 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = Oft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 368,064 cuft 

POST -DEVELOP (TO BMP) 
0 (cfs) Hyd. No.3-- 10 Yr 0 (cfs) 

80.00 -,------~-~--r ----,------,--------.-----------.--------,----------,-----,--~ 80.00 

70.00 -r-----+----+---------t----t-----J-H-------+--------1----t--------+----+ 70.00 

60.00 -+----+--------+------+------+--++--------1---+------+----+------+ 60.00 
f-----+----+- ---- ---------L-----t--+----+-----+----- - ~----f-----------' 

50.00 +------+------t--------+------+---t---ll------1---+----+------+-----+ 50.00 

-----+-- ---+------+-------f-- ----- --- --f---------1--------lf---- ----;------- ------

40.00 +------+---------+----+----+---+---l+-----+--------+------+---f--------+ 40.00 

f------f------+------+------- --- ---- ------------!------ -+-------f---------f-----

30.00 c---------------t-------+---1------+---++----+----+----~--t-------j-------+ 30.00 
f-----+-----'--------- --------t--------1---+----t-+-----+-------l---+-----t----------j 

20.00 -+-----+------+-----+--- --f------1-+--+---------+-------+ 20.00 
f-----+---- +-----!------------t--+-1-t-----t-----+----------+-------+------

r-------+----+----+---+---+-~~-+-----+-----~------t--------4 

0 3 5 8 20 

-- Hyd No.3 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 10 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 4.25 in 
= 24 hrs 

Thursday, Apr.20 2006, 11:39 AM 

Peak discharge = 2.87 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 18,000 cuft 

Q (cfs) 

3.00 

POST -DEVELOP (TO CHANNEL) 
Hyd. No.5-- 10 Yr Q (cfs) 

3.00 
I 

-~~-· 

2.00 I 

-· +--· 

1.00 

-r--------

r ·-- ~~-----

I 
I 

0.00 
) 

0 3 5 8 10 13 

-- Hyd No.5 

I 

\ 
\ 

"-... ----
.. 

15 18 20 

---

I 

I 

23 

-~ 

2.00 

1.00 

---~-

""" 0.00 
25 

Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve ... Thursday, Apr 20 2006, 11:39 AM 

Hyd.No. 7 
WET POND ROUTED 

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

= 5.19 cfs 
= 5 min 
= 90.80 ft 

Reservoir name = WET POND @ HOLE 18 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage = 693,323 cuft 

Storage Indication method used. Wet pond routing start elevation = 87.64 ft. Hydrograph Volume = 347,491 cuft 

WET POND ROUTED 
a (cfs) Hyd. No.7-- 10 Yr a (cfs) 

80.00 -,-----,-------,------,--------,-------,------,1---,.---.,..----,------, 80.00 
I 

70.00 -r-~---+--+---t-----1-----+------+---+------+----+----T-----t- 70.00 

~---+-+--~-----4---~---4~---~--+---~---+~-----

60.00 -+----t--fl----+-----+----+-----+----+----+---f------+-----+ 60.00 

f------+--H----+-----+-----+'---··-··-·+--------+----+-----+---t----···--
50.00 -+-----+--tt---+----+----+-1· ----+---+--------+---+----+---+ 50.00 

40.00 -------+---!+--+----+-----+---~---4---+------+-----t-----+ 40.00 
------+-~--t-----+--~---~-----+---+------+----+----T--~ 

-----t--H---+-----1---+-

30.00 -+----t--t+---+-----+-- ----+---+-----+----+----+---!-----+ 30.00 

20.00 t--·----+--Hf-----t---+-----+- -----+----+----T---+------t------+ 20.00 

f-------t--++---t-----1--------+---+-----+--~---+---· ·---+-----+----! 
10.00 -+----t--Hr---+----+-------t---+-----+-··· 

-----+---+-\\.---+-----+---· ····- ·-·----+--··-- ·-+-----+-----+-------· -+·------1 
~---+--if---\\ ---·+----t-----+-----+--------+---t-----····+-----i-----1 

~ 

10.00 

1======~~//~~~~-:j--f--::··:· :::±::~~~~~~;;;;+t;:;:;::::::3::::::::::::E:::::::::J~:::::L 0.00 v f \ 0.00 
0 9 18 28 37 46 55 64 73 83 92 

-- Hyd No.7 -- Hyd No.3 
Time (hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 4 - WET POND@ HOLE 18 
Pond Data 

Thursday, Apr 20 2006, 11 :39 AM 

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 76.00 23,235 0 0 
2.00 78.00 27,637 50,872 50,872 
4.00 80.00 32,185 59,822 110,694 
6.00 82.00 40,036 72,221 182,915 
8.00 84.00 44,967 85,003 267,918 

10.00 86.00 49,990 94,957 362,875 
11.00 87.00 52,538 51,264 414,139 
11.10 87.10 65,663 5,910 420,049 
12.00 88.00 69,309 60,737 480,786 
14.00 90.00 77,577 146,886 627,672 
16.00 92.00 86,075 163,652 791,324 
18.00 94.00 100,725 186,800 978,124 
20.00 96.00 200,000 300,725 1,278,850 

Culvert I Orifice Structures Weir Structures 

[A] [B) [C) [D) [A] [B) [C) [D) 
Rise (in) = 30.00 8.00 0.00 0.00 Crest Len (ft) = 10.00 4.13 0.00 0.00 
Span (in) = 30.00 8.00 0.00 0.00 Crest El. (ft) = 94.50 90.48 0.00 0.00 
No. Barrels = 1 0 0 Weir Coeff. = 2.60 3.33 ' 0.00 0.00 
Invert El. (ft) = 80.95 87.94 0.00 0.00 Weir Type = Broad Rect 
Length (ft) = 537.00 10.00 0.00 0.00 Multi-Stage = No Yes· .>NO No 
Slope(%) = 0.01 0.00 0.00 0.00 
N·Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) Stage I Discharge 

21.00 ,----------,----,--~-~~---.------.---·~-

Stage (ft) 

,~---,---,------,---,----·-··~ 21.00 

----~-+----+----+--=~~~==~~~====~~~====~===t==~ 
18.00 +----+-··-----1--·----l-----f--- -/~!'=-----!------+----+-----+---+----+ 18.00 

~-----l----l----~~---~---+---+----+---+---~----+--~~--
9.00 +--·--+---+----+--- 1----+---l-------l----+-----+---+----+ 9.00 

f--· . ·t··---+----+---+-----+----+---r-----
1 

6.00 . ~-----+--~ ---~-~~ .. ··~---.,------+ ---+ 6.00 

·--+---+--~~·-· ·-·--·· 
3.00 +----t----l-------1~-- . ~--+------1----l-----f--~··~j--·~~---t----j-- -----t- 3.00 

1-~---++-_-_-_-:-: __ -_;1~~--:_-:.~~;=====1=====-=+-t_--:_-_--_-__ -_~----+----+---f---- ···---~ 0.00 
0.00 _l__ __ __L __ 

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 

-- TotaiQ 
Discharge (cfs) 

21 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 077



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hydrograph Plot 
HydrafiQw Hydrographs by lntelisolve 

Hyd. No. 9 
TOTAL POST-DEVELOPMENT (TO CHANNEL) 

Hydrograph type = Combine 
Storm frequency = 10 yrs 
Inflow hyds. = 5, 7 

Thursday, Apr 20 2006, 11 :39 AM 

Peak discharge = 5.52 cfs 
Time interval = 5 min 

Hydrograph Volume = 365,491 cuft 

Q (cfs) 

6.00 

TOTAL POST -DEVELOPMENT (TO CHANNEL) 
Hyd. No. 9 -- 10 Yr 

Q (cfs) 

6.00 ,. 

{\ 
\ 

5.00 '\ 

4.00 

I 

3.00 

2.00 !-----· 

f---- - . 

. 

1.00 

i \ 
'-... 

0.00 
0 9 

-- Hyd No.9 

I 

l\ 
1\\ 
\\ I 
1\\ 
\\ 
\\ 

'\\ 
_1 

" 
' ""-

" ~ -·-----~-

- -~~~~~"~ I 

-- -·-·- ·-

I I~ I -------. 
18 28 37 46 55 64 73 

-- Hyd No.5 -- HydNo. 7 

I 

I 

83 

5.00 

--

4.00 

3.00 

2.00 

1.00 

0.00 
92 

Time (hrs) 
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Hyd. Hydrograph Peak Time Time to 
No. type flow interval peak 

(origin) (cfs) (min) (min) 

1 SCS Runoff 14.33 5 740 

3 SCS Runoff 120.02 5 735 

5 SCS Runoff 5.54 5 740 

7 Reservoir 25.20 5 775 

9 Combine 28.04 5 775 

02 18thHOLEPOND (Certification).g 

Volume Inflow Maximum 
hyd(s) elevation 

(cuft) (ft) 

81,466 --- ---

584,711 --- ---

32,610 - ----

564,116 3 91.85 

596,725 5, 7, __ ..... 

)\Return Period: 25 Year 

23 

Maximum Hydrograph 
storage description 
(cuft) 

----- PRE-DEVELOP 

--- POST-DEVELOP (TO BMP) 

__ .., __ 
POST-DEVELOP (TO CHANNEL) 

778,842 WET POND ROUTED 

----- TOTAL POST-DEVELOPMENT (TO 

Thursday, Apr 20 2006, 11:39 AM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd.No. 1 
PRE-DEVELOP 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 

= SCS Runoff 
= 25 yrs 

Tc method 
Total precip. 
Storm duration 

Q (cfs) 

15.00 

12.00 

9.00 

I 
I ,-------

I 

I 

I 

-+-
6.00 

3.00 -

---
I 

0.00 I 
0 3 

= 7.27 ac 
= 2.0% 
=USER 
= 5.77 in 
= 24 hrs 

--

i 

----

5 

-- Hyd No.1 

-t-- "-

8 

PRE-DEVELOP 
Hyd. No. 1 -- 25 Yr 

i 
I 

i 
J ~ 

_l/ ____L I 

10 13 15 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 14.33 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 81 ,466 cuft 

i 

l 
I 

I 

I 

18 20 

Q (cfs) 

15.00 

--

12.00 

9.00 

--~ ------ 6.00 

3.00 

---~"---

..,...., 

23 
0.00 

25 

Time (hrs) 

24 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 080



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 
POST-DEVELOP (TO BMP) 

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

Q (cfs) 

140.00 

120.00 

100.00 

= SCS Runoff 
= 25 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 5.77 in 
= 24 hrs 

80.00 --1------:f--- ------+------+ 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 120.02 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = Oft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 584,711 cuft 

POST -DEVELOP (TO BMP) 
Hyd. No. 3 -- 25 Yr 

----+-----l'--il--~-+-------- ------t--------+-----+ 

Q (cfs) 

140.00 

120.00 

100.00 

80.00 

60.00 +---+---+---+---+----1--H---+---+---+---+---+ 60.00 

1---------+-----+-----+-----+-----+-++-----+----+----+-----t-------l 

40.00 +----- 1-----t-----+----+----~---HI-----+-----+----+---+---+ 40.00 

C-----+-----f---------+----+---+--H-----+----

0.00 _j__ __ ..~...-__ J...._ __ ~...,=:::__j- ____ _L_ __ _,___ ___ ,_..._._ 0.00 

0 3 5 20 23 25 

-- Hyd No.3 
Time (hrs) 

25 
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Hydrograph Plot 
26 

Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Hyd. No. 5 

POST-DEVELOP (TO CHANNEL) 

Hydrograph type = SCS Runoff Peak discharge = 5.54 cfs 
Storm frequency = 25 yrs Time interval = 5 min 
Drainage area = 3.81 ac Curve number = 67 
Basin Slope = 0.0% Hydraulic length = Oft 
Tc method = USER Time of cone. (Tc) = 44 min 
Total precip. = 5.77 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

·-·---

Hydrograph Volume= 32,610 cuft 

POST -DEVELOP (TO CHANNEL) 
Q (cfs) Hyd. No. 5 -- 25 Yr Q (cfs) 

aoo~-~--~--~--~--~--~--~--~1--~--~6.00 

5.00 -+--~-+------+----+----+------Hc-------l-----l----1-----r-------+ 5.00 

4.00 +---·---+----+----+---+----4+1---+----+-----+----+---+ 4.00 

3.00 -+---+-----+------1------jf----t--f-+---t-----t-----t-----t------l- 3.00 

2.00 -----+----1- --t-----l-----l-----1------1·----+- 2.00 

~-

i 
! 

------1--+----~~--+----+----+----~------

-·+----+----+---1t-+-+---+-···-·-·------·-·---~--··-····+-----i 

1.00 1.00 

f--·· 

·····--[-------

I . --

0.00 
0 3 5 8 20 23 

-- Hyd No.5 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Hyd. No. 7 
WET POND ROUTED 

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

= 25.20 cfs 
= 5 min 
= 91.85 ft 

Reservoir name = WET POND @ HOLE 18 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage = 778,842 cuft 

Storage Indication method used. Wet pond routing start elevation = 87.64 ft. Hydrograph Volume= 564,116 cuft 

Q (cfs) 

140.00 

120.00 

100.00 

WET POND ROUTED 
Hyd. No. 7 -- 25 Yr 

1----

f--------

f-----.-

f----+-----l-H----------+-----+------+-------t-----1-------- ----- ----1------

Q (cfs) 

140.00 

120.00 

100.00 

80.00 -~-~- -------1++------+---- -- -----+------+-----t-----t----r--------+ 80.00 

~--~+-----H-+---4------+--~---~--~--~---~--~ 

60.00 +-----+-----1-+l-----+-----+---il----+---+----+-----t----+ 60.00 

40.00 +----t------11--++----~---+---4------------ --------~---1-----~---+ 40.00 

-----+-- --+-----+-----+---+---t--------t-1 20.00 20.00 1\ 
I i\ l-
I \""-

--+-----4-----t----------- r----------c---~ 

0.00 ~- -:;:/J .......... =--. 
ji~:::r:::~:::t:====i==t;;;;;;;;t;;~::j==:t:=:i 0.00 

0 7 13 20 27 33 40 47 53 60 67 

-- Hyd No.7 -- Hyd No.3 
Time (hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 4 - WET POND @ HOLE 18 

Pond Data 

Thursday, Apr 20 2006, 11:39 AM 

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 76.00 23,235 0 0 
2.00 78.00 27,637 50,872 50,872 
4.00 80.00 32,185 59,822 110,694 
6.00 82.00 40,036 72,221 182,915 
8.00 84.00 44,967 85,003 267,918 

10.00 86.00 49,990 94,957 362,875 
11.00 87.00 52,538 51,264 414,139 
11.10 87.10 65,663 5,910 420,049 
12.00 88.00 69,309 60,737 480,786 
14.00 90.00 77,577 146,886 627,672 
16.00 92.00 86,075 163,652 791,324 
18.00 94.00 100,725 186,800 978,124 
20.00 96.00 200,000 300,725 1,278,850 

Culvert I Orifice Structures Weir Structures 

[A] [8] [C] [D) [A] [8] [C] [D] 
Rise (in) = 30.00 8.00 0.00 0.00 Crest Len (ft) = 10.00 4.13 0.00 0.00 
Span (in) = 30.00 8.00 0.00 0.00 Crest El. (ft) = 94.50 90.48 0.00 0.00 
No. Barrels = 1 0 0 WeirCoeff. = 2.60 3.33 0.00 0.00 
Invert El. (ft) = 80.95 87.94 0.00 0.00 Weir Type = Broad Rect 
Length (ft) = 537.00 10.00 0.00 0.00 Multi-Stage = No Yes No No 
Slope(%) = 0.01 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) Stage I Discharge stage (ft) 

21.00 --,----'_,----.----~--- --,--------,------,-----,----,-----,-----,-1-------, 21.00 

---+-- ,_ 
18.00 

15.00 

12.oo ,.v.____ __ +--------+----+--------+-,-----+--------i----+--- -,----+------------1-----+--------+-- 12.00 

9.00 -+------+--·--+--------+-----+----1'------t-----t----+---+-----+---+ 9.00 

6.00 +----t-----+---------+----+-----, ------------1----t-----t---·-- f--·--- 6.00 

3.00 -f- ---+-----+---+-- -·----+----!---··------f -------+----+------+---+-----+ 
~- r-------+----+---+------t-- -------1 

3.00 

I c--o.oo ~---L _____ c___ ___ _L__ __ _l_ ___ _ _j___ __ ___L ______ __L ____ _j ___ _!_ ___ ~c___ __ --L 0.00 

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 

-- TotaiQ 
Discharge ( cfs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Hyd. No. 9 

TOTAL POST-DEVELOPMENT (TO CHANNEL) 

Hydrograph type = Combine 
Storm frequency = 25 yrs 
Inflow hyds. = 5, 7 

Peak discharge 
Time interval 

= 28.04 cfs 
= 5 min 

Hydrograph Volume= 596,725 cuft 

Q (cfs) 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 

•t- -

I 

r-

L_______ 

f-----

I 

E 
f------ !----------

----

I 

I 
-+~--

' 
r---

' 

0 6 12 

-- Hyd No.9 

TOTAL POST -DEVELOPMENT (TO CHANNEL) 
Hyd. No. 9 -- 25 Yr 

-

' 

i 

\ 
\ ---·--

\ --[-----------+-

\ 

' -

~ 
,'\._ l~----1- - ~~-

' I : 

~ ~-'--~-- ' -

' --·--~ ·-
'-... i 

18 23 29 35 41 47 

-- Hyd No.5 -- Hyd No.7 

I 

---i--

53 58 

--, 
I 

--

-~ 

-

Q (cfs) 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 
64 

Time (hrs) 
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Hyd. Hydrograph Peak Time Time to 
No. type flow interval peak 

(origin) (cfs) (min) (min) 

1 SCS Runoff 23.35 5 740 

3 SCS Runoff 186.27 5 735 

5 SCS Runoff 9.89 5 740 

7 Reservoir 47.62 5 770 

9 Combine 54.45 5 760 

02 18thHOLEPOND (Certification).g 

Volume Inflow Maximum 
hyd(s) elevation 

(cuft) (ft) 

131,860 -- ----

912,495 -- --... -

56,425 - --

891,885 3 93.48 

i 
t 

948,309 5, 7, ----

p~eturn Period: 100 Year 

30 

Maximum Hydrograph 
storage description 
(cuft) 

--- PRE-DEVELOP 

-- POST-DEVELOP (TO BMP) 

-- POST-DEVELOP (TO CHANNEL) 

929,834 WET POND ROUTED 

----- TOTAL POST-DEVELOPMENT (TO 

Thursday, Apr 20 2006, 11:39 AM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd.No. 1 
PRE-DEVELOP 

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

Q (cfs) 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

!---------· 

1---· 

I 

r--·-~ 

: 

-· 

= 100 yrs 
= 7.27 ac 
= 2.0% 
= USER 
= 7.95 in 
= 24 hrs 

--~ r----

I 

---· 

·----

0.00 

f---·. 

i 

0 3 5 

-- Hyd No.1 

i 

I 
I 

.. 

I 

-

8 

I 
I 

-· 

PRE-DEVELOP 
Hyd. No. 1 -- 100 Yr 

I 
I 

.. 

I 
I \ 

\ 
J ""'-

I 

I 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge = 23.35 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 131 ,860 cuft 

a (cfs) 

24.00 

I 

20.00 

: 

16.00 

·--
I 

12.00 
I 

I 
--

8.00 

·-

I 

I i 4.00 
··-

I 

i 
I 

__ __L 

/ ----- I i --.-' 

10 13 15 18 

. 

.1 

20 23 

"'--I 0.00 
25 

Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Hyd. No. 3 
POST-DEVELOP (TO BMP) 

Hydrograph type = SCS Runoff Peak discharge = 186.27 cfs 
Storm frequency = 100 yrs Time interval = 5 min 
Drainage area = 46.22 ac Curve number = 80 
Basin Slope = 2.0% Hydraulic length = Oft 
Tc method =USER Time of cone. (Tc) = 38 min 
Total precip. = 7.95 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

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

Q (cfs) 

210.00 

180.00 

POST -DEVELOP (TO BMP) 
Hyd. No. 3 -- 1 00 Yr 

Hydrograph Volume= 912,495 cuft 

Q (cfs) 

---,--------,--------,-------,-----------,-------,-------,-------,-------,--------,-------, 210.00 
I -[---~--

180.00 

r----r---r---r---r---~~--r---r---r---T--~ 

150.00 -t-'---+---+---+---+---++----+-----+-----t------t-~---+ 150.00 

r------T---+---+---+----~~--~--~---r-----~--~ 

f-----------~--~~---~---4-~--r---r----r---r--~ 

120.00 - ---- - ~--- - ------+----- ------- -11-----+------r----------- ------------- ---- 120.00 

I 90.00 +-----+-----+-------+------+----------+---H------+-----+------+1------t----+-- 90.00 

60.00 +---+--- ---t------- ----+------+-------+-----HI------+-----+-----+----~----+ 60.00 

----+-------+---l------+--+------------l-----1-----1----f--- -------
-----+-----+----

1--------- -------
0.00 __L_ __ ..L_ __ l___.......-=!---:::::::::::::_____] __ __l __ ___l __ ___L __ _j__ __ _ '-----~'- 0.00 

0 3 5 23 25 

-- Hyd No.3 
Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11 :39 AM 

Hyd. No. 5 
POST-DEVELOP (TO CHANNEL) 

Hydrograph type = SCS Runoff Peak discharge = 9.89 cfs 
Storm frequency = 100 yrs Time interval = 5 min 
Drainage area = 3.81 ac Curve number = 67 
Basin Slope = 0.0% Hydraulic length = Oft 
Tc method = USER Time of cone. (Tc) = 44 min 
Total precip. = 7.95 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Hydrograph Volume= 56,425 cuft 

Q (cfs) 

10.00 

POST -DEVELOP (TO CHANNEL) 
Hyd. No. 5 -- 100 Yr Q (cfs) 

10.00 

I 
~ 

8.00 ---~-~ --

6.00 

I 
4.00 

I 
I 

L i 

2.00 . 

0.00 

I LJ I 

0 3 5 8 10 

-- Hyd No.5 

I 

l 
I 

. 

\ 
'I 

I 

l 

13 15 18 

I 
i 
I 
I 

I 

I 

I 
I 

I 

20 23 

8.00 

6.00 

4.00 

2.00 

-~ 

~- 0.00 
25 

Time (hrs) 

33 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 089



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 7 
WET POND ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 100 yrs 
= 3 
= WET POND @ HOLE 18 

Storage Indication method used. Wet pond routing start elevation = 87.64 ft. 

Q (cfs) 

210.00 

WET POND ROUTED 
Hyd. No. 7 -- 100 Yr 

I 

180.00 ' 

150.00 ~ I 
I 

f----·· -

t---·· I 
120.00 - --r--· 

~-

90.00 
I 

' I 

60.00 
-
I 

·- 1'\ 
\ 

30.00 \ I 

- - \ 
\ \ 

I /I \.~ r--.. 
0.00 -----

j) 

0 6 12 18 23 29 35 

-- Hyd No.7 -- Hyd No.3 

Thursday, Apr 20 2006, 11:39 AM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 47.62 cfs 
= 5 min 
= 93.48 ft 
= 929,834 cuft 

Hydrograph Volume = 891,885 cuft 

I 

-· 

-
.. ~ r-· 

-

1 
-

I 

41 47 

--

··-

·-
··-

~ 
I 

Q (cfs) 

210.00 

180.00 

150.00 

120.00 

90.00 

60.00 

30.00 
j-·--~ 

53 

·-~ 

--

0.00 
58 

Time (hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11 :39 AM 

Pond No. 4 - WET POND @HOLE 18 

Pond Data 

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 76.00 23,235 0 0 
2.00 78.00 27,637 50,872 50,872 
4.00 80.00 32,185 59,822 110,694 
6.00 82.00 40,036 72,221 182,915 
8.00 84.00 44,967 85,003 267,918 

10.00 86.00 49,990 94,957 362,875 
11.00 87.00 52,538 51,264 414,139 
11.10 87.10 65,663 5,910 420,049 
12.00 88.00 69,309 60,737 480,786 
14.00 90.00 77,577 146,886 627,672 
16.00 92.00 86,075 163,652 791,324 
18.00 94.00 100,725 186,800 978,124 
20.00 96.00 200,000 300,725 1,278,850 

Culvert I Orifice Structures Weir Structures 

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

Rise(in) = 30.00 8.00 0.00 0.00 Crest Len (ft) = 10.00 4.13 0.00 0.00 
Span (in) = 30.00 8.00 0.00 0.00 Crest El. (ft) = 94.50 90.48 0.00 0.00 
No. Barrels = 1 0 0 WeirCoeff. = 2.60 3.33 0.00 0.00 
Invert El. (ft) = 80.95 87.94 0.00 0.00 Weir Type = Broad Rect 
Length (ft) = 537.00 10.00 0.00 0.00 Multi-Stage = No Yes No No 
Slope(%) = 0.01 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft 

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 

Stage (ft) Stage I Discharge 

21.00 - ------,-----c-----...,---~ 

18.00 ~----_ -_-_ -_ -1-j -_-_·· ---4-·-::_-::_--:_-~~=--=--=----=----=-:-=----____,f,......----+-----t---
/ 

15.00 ~ 

--r---

t 
I 

1---1-1---+·--· ·-· '----------+---+--- t---+------+---t-----+---
v --j----1-------~---+-------r----~--~-----j 

12.00 --1'----+---+----+------- ·--·-

9.00 --f--.---f-----+---·--· -+-------t----+-------+---+---· -+----+-----+----+ 
1-------~--~---~---+---+----+---+-----+---~---f----~ 
1-----------+-----+----+-----+---- --+-----

6.00 +--------1---· ----- --+---------1------l- ---+----+---+----------j-------+-----+-
1-------+------f-----------1----t----+---- --
f-------

3.00 f- ··--+-----+----+------+ 
------+-------+------l----------r--------+----+-----+---~---t-----t----~ 

0.00 _[__ ___ _ -------~---~-- ----~----·----~-----------~~--
I 

,_ l~ 

Stage (ft) 

21.00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 

-- TotaiQ 
Discharge (cfs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Thursday, Apr 20 2006, 11:39 AM 

Hyd. No. 9 
TOTAL POST-DEVELOPMENT {TO CHANNEL) 

Hydrograph type = Combine 
Storm frequency = 100 yrs 
Inflow hyds. = 5, 7 

Peak discharge = 54.45 cfs 
Time interval = 5 min 

Hydrograph Volume = 948,309 cuft 

Q (cfs) 

60.00 

TOTAL POST-DEVELOPMENT (TO CHANNEL) 
Hyd. No.9-- 100 Yr Q (cfs) 

60.00 

.. 

n 
50.00 

\\ I , 
40.00 

I 

30.00 

20.00 \ 
I \ 

\ 
_l' 

10.00 ' f----· ~ " !\ i" \ I ~ ::::;,. 

0.00 

\ '-. 
~ -....:.. I 

0 6 12 18 23 

-- Hyd No.9 -- Hyd No.5 

' 
I 

I 

. 

--

' 

I 
' 

I 

I I 

~~--~ -~·-

29 35 41 47 

-- Hyd No.7 

.. 

I 

j 
50.00 

i 

' 40.00 

30.00 

I 

20.00 

I ~ 
' 

~ 10.00 

~· ~--- --~j 

····-~-

53 
0.00 

58 

Time (hrs) 
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JIHydrograph Summary Report 

_J] Hyd. 
.No. 

·:j 
_Jj 

1 

_j 
3 

5 

7 

_] 9 

11 

J 
]' 

J 
_] 

~-1 
~--

' 

f1 f( 

.~ 

'1 
r1 

i1 

1 ;!-' ' 

1 1t · ,. 

lr-1 

Hydrograph Peak 
type flow 

(origin) (cfs) 

SCS Runoff 3.48 

SCS Runoff 35.42 

SCS Runoff 0.86 

Reservoir 1.85 

Combine 2.22 

Reservoir 1.87 

r-· . 

Time 
interval 
(min) 

5 

5 

5 

5 

5 

5 

Time to 
peak 
(min) 

745 

735 

745 

1035 

765 

1030 

Volume 

(cuft) 

21,970 

180,283 

6,759 

173,038 

179,797 

174,757 

Inflow 
hyd(s) 

--
---
---
3 

5, 7, 

3 

:.I p . fil roJ. 1 e: 01_18thHOLEPOND.gpwReturn Period: 1 yr 

Maximum 
elevation 

(ft) 

89.24 

89.24 

Maximum 
storage 
(cuft) 

464,814 

464,354 

Hydrograph 
description 

PRE-DEVELOP 

Page 1 

POST-DEVELOP (TO BMP) 

POST-DEVELOP (TO CHANNEL) 

WET POND ROUTED 

TOTAL POST-DEVELOPMENT (TO 

SED BASIN ROUTED 

Run date: 09-27-2002 

Hydraflow Hydrographs by lntelisolve 
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;IHydrograph Summary Report Page 1 

tJ 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) 
-. ·11· 
~·~ 

1 SCS Runoff 5.72 5 745 34,355 -- -- --- PRE-DEVELOP 

~_J: 
3 SCS Runoff 54.03 5 735 267,683 -- ---- - POST-DEVELOP (TO BMP) 

5 SCS Runoff ~ 5 745 11,757 - - -- POST-DEVELOP (TO CHANNEL) 

7 Reservoir 2.42 5 1065 259,972 3 90.11 529,359 WET POND ROUTED 

j_) 9 Combine 3.46 5 755 271,729 5, 7, -- - TOTAL POST-DEVELOPMENT (TO 

11 Reservoir 2.44 5 1060 261,747 3 90.10 528,922 SED BASIN ROUTED 
' 
' :;-1 .. 

_- -~ 

i_J 

:_J· 

l 
• 

. :1 
"1 

.. -

Tl : . 
'~ ~- ! 

I1 
J ll ~li 
. I, 

~-1: 

fll ' 

•• 
f1l 
·: 

1
•· Proj. file: 01_18thHOLEPOND.gfwReturn Period: 2 yr Run date: 09-27-2002 

Hydraflow Hydrographs by lntehsolve 
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~~ydrograph Summary Report Page 1 

u:· Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph 

type flow interval peak hyd(s) elevation storage description 

(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

\ ' 

l_f 
SCS Runoff 8.42 5 740 48,991 --

_____ .,.. --- PRE-DEVELOP . 
SCS Runoff 75.20 5 735 368,064 - --- - POST-DEVELOP (TO BMP) 

r 

'5 SCS Runoff 2.87 5 745 18,000 -- ---- -- POST-DEVELOP (TO CHANNEL) 
' , 
l 7 
f 

Reservoir 6.72 5 845 360,164 3 90.66 574,267 WET POND ROUTED 
t 
,, 9 Combine 7.14 5 840 378,165 5, 7, -- - TOTAL POST-DEVELOPMENT (TO 

Reservoir 6.70 5 845 361,979 3 90.66 574,124 SED BASIN ROUTED 

,. 
:1 
'1 "--

.; '· ; 

li ' ' 
r •. _t 

i~•: li ,.1. ,, 
r ~ 

i 
f0 
~lij I 
.,~. 

[. I 
I ~ I 
.;,:-'1 

I ii 
..: ·I 
:: I 

t I I 
I 
t:=--l ·~ 

iiProj. file: 01 _18thHOLEPOND.g~~Return Period: 10 yr Run date: 09-27-2002 

'l I Hydraflow Hydrographs by lntelisolve 
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M,IHydrograph Summary Report 
1 \ . 
WI r 
i 

I 

' 

t 
' I 

J 
J 
i 

' 

-1 
: 

Ll - ' 

"l . . 

J 

~~ 
~.~ 
i . ' 

. I 
fl .. 

!'~ 
·~ 
I ' 
\ f l r . 
' I 

i ' 
I 

'll: : l 

'\' ' 

:~;. 
t 
[1 

1-

Hyd. 
No. 

1 

3 

5 

7 

9 

11 

Hydrograph Peak Time Time to Volume 
type flow interval peak 

(origin) (cfs) (min) (min) (cuft) 

SCS Runoff 23.38 5 740 131,860 

SCS Runoff 186.50 5 735 912,495 

SCS Runoff 9.90 5 740 56,425 

Reservoir 57.65 5 770 904,461 

Combine 64.84 5 755 960,886 

Reservoir 57.63 5 770 906,307 

Inflow Maximum 
hyd(s) elevation 

(ft) 

--- ---
- ---
-- --
3 93.18 

5,7, ---
3 93.18 

Vtl'i"' 
' 

'"tl"' ~ ,,,.~ 

' 

+:~ It Proj. file: 01 _18thHOLEPOND.g o~Return Period: 100 yr 
~'!-

lJll 
-

Page 1 

Maximum Hydrograph 
storage description 

(cuft) 

--- PRE-DEVELOP 

-- POST-DEVELOP (TO BMP) 

-- POST-DEVELOP (TO CHANNEL) 

794,541 WET POND ROUTED 

- TOTAL POST-DEVELOPMENT (TO 

: 794,185 SED BASIN ROUTED 

-

Run date: 09-27-2002 

Hydraflow Hydrographs by lntelisolve 
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II. POST-DEVELOPMENT CONDITIONS TO BMP 
A Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil 
Hydrologic 

Soil Type Group 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 

8-B Caroline 
8-B Caroline 
8-B Caroline 
8-B Caroline 
11-B Craven-Uchee 
14-B and C Emporia Fine Sandy Loam 
14-B and C Emporia Fine Sandy Loam 
14-B and C Emporia Fine Sandy Loam 
14-B and C Emporia Fine Sandy Loam 
15-D and F Emporia Complex 
15-D and F Emporia Complex 
15-D and F Emporia Complex 
20-B Kenansville 
20-B Kenansville 
20:8 Kenansville 
20-B Kenansville 
20-B Kenansville 
29-ASiagle 
29-A Slagle 
29-A Slagle 
29-ASiagle 
34-B and C Uchee 
34-B and C Uchee 
34-B and C Uchee 
34-B and C Uchee 

Total Adjusted CN = 
Composite CN = 

C. Post-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
25-year 24-hour rainfall, P25 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)•0.8)1(P2•o.s·s•oA) 

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 
c 
c 
c 
c 
c 
c 
c 
c 
A 
A 
A 
A 
A 
c 
c 
c 
c 
A 
A 
A 
A 

Post-Development Land Use 

Commercial 
Roadway 

Country Club (apprx 72% imper.) 
Open Space 
Open Space 
Commercial 

Roadway 
Country Club (apprx 72% imper.) 

Open Space" 
Golf Course 

Country Club (apprx 72% imper.) 
Pond 

Open Space 
Golf Course 
Commercial 

Roadway 
Country Club (apprx 72% imper.) 

Roadway 
Golf Course 
Open Space 

Country Club (apprx 72% imper.) 
" Commercial 

Pond 
Golf Course 
Open Space 

Page2 

Curve 
Area of Number 

Land Use for Land 
(in Acres) Use !CN) 

2.70 94 
0.99 98 
1.24 91 
1A5 74 
0.14 74 
0.24 94 
2.54 98 
0.87 91 
0.86 74 
1.79 74 
2.87 91 
1.27 76 
1.52 39 
2.08 39 
SAO 89 
1.88 98 
1.64 81 
0.11 98 

2"58 74 
1A6 74 
3.06 91 
6.18 89 
OA2 99 
2A6 39 
OA7 39 

46.22 

or 

46"22 Acres 

Adjusted 

ffilli 

254 
97 

113 
107 
10 
23 

249 
79 
64 

132 
261 

97 
59 
81 

481 
184 
133 

11 
191 
108 
278 
550 
42 
96 
18 

3,700 
80 

grass 
0.24 
300 Feet 
6.5 inches 

0. 008 feet per foot 
0"58 hours 

unpaved 
200 Feet 
0.01 feet per foot 

1 . 6 feet per second 
0.03 hours 

1100 Feet 
19 feet per second 

0.02 hours 

0.63 hours 
38 minutes 
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Reservoir Report 

Reservoir No. 2 - WET POND @ HOLE 18 

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 80.00 35,303 0 0 
2.00 82.00 40,107 75,410 75,410 
4.00 84.00 45,015 85,122 160,532 
6.00 86.00 50,023 95,038 255,570 
7.00 87.00 52,566 51,295 306,865 
7.10 87.10 65,663 5,911 312,776 
8.00 88.00 69,309 60,737 373,513 

10.00 90.00 77,577 146,886 520,399 
12.00 92.00 86,075 163,652 684,051 
14.00 94.00 100,725 186,800 870,851 
16.00 96.00 200,000 300,725 1,171,576 

Culvert I Orifice Structures Weir Structures 

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

Rise in = 30.0 8.0 0.0 0.0 Crest Len ft = 10.00 7.00 0.00 0.00 
Span in = 30.0 8.0 0.0 0.0 Crest El. ft = 94.50 90.30 0.00 0.00 
No. Barrels = 1 1 0 0 WeirCoeff. = 2.60 2.60 0.00 0.00 
Invert El. ft = 81.00 87.70 0.00 0.00 Weir Type = Broad Broad 
Length ft = 400.0 10.0 0.0 0.0 Multi-Stage = No Yes No No 
Slope% = 0.50 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = nla Yes 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 Clv D WrA WrB WrC WrD Exfil Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 80.00 0.00 0.00 0.00 0.00 0.00 
2.00 75,410 82.00 0.00 0.00 0.00 0.00 0.00 
4.00 160,532 84.00 0.00 0.00 0.00 0.00 0.00 
6.00 255,570 86.00 0.00 0.00 0.00 0.00 0.00 
7.00 306,865 87.00 0.00 0.00 0.00 0.00 0.00 
7.10 312,776 87.10 0.00 0.00 0.00 0.00 0.00 
8.00 373,513 88.00 0.29 0.29 0.00 0.00 - 0.29 

10.00 520,399 90.00 2.36 2.36 0.00 . 0.00 2.36 
12.00 684,051 92.00 43.69 3.35 0.00 40.34 43.69 
14.00 870,851 94.00 60.46 0.97 0.00 59.48 60.45 
16.00 1,171,576 96.00 65.73 0.58 47.77 65.13 113.48 
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_j IV. PROPOSED ESTIMATED POND(S) VOLUME ABOVE NORMAL POOL BY ELEVATION 

Area Incremental Volume Inc. Volume Sum Sum 

{§gJU (cu. ft.) ~ Volume Volume 

_] (cu. ft.) ~ 

87.0 52566 0 0 0 0 

j -

69309 60938 2257 60938 2257 88.0 1.0 

90.0 2 77577 146886 5440 207824 7697 

J 92.0 2 86075 163652 6061 371476 13758 

94.0 

_j 
2 94802 180877 6699 552353 20458 

J 
i 
-1 

I 
I 

I 1 
1 
1 
1 
-1 
. -

~ 

:1 
1 f~ _f 

Page4 
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VII. DETERMINING REQUIRED WATER QUALITY VOLUME 

Due to preliminary considerations, it is desired to provide this site extended detention wet pond to achieve a 10 point BMP rating for the 
facility. Under the James City County guide lines for storm water management BMPs, the extended detention wet pond may have one 
half of the water quality volume stored in the permanent pool and one half of the water quality volume released in a 24-hour period. 

Percent Impervious of the BMP Watershed, Post-Development 33.4% 

Drainage Area of the BMP Watershed 46.22 acres 

Impervious Acres of BMP Watershed 15.42 acres 

Calculation for Water Quality Volume, WOv 

WOv = (2.0 inches per impervious acre)*( impervious acres of BMP watershed) 

WQv = (2.0 inches)*( 1 ft /12 inches) • (43560 sq. Ft per acre) • (impervious acres of BMP watershed) 

WOv = (2.0 inches )*( 1 ft /12 inches) • (43560 sq. Ft per acre) 15.42 

1/2WOv= 

1/2WOv= 

Elevation of 1/2 WQv = 

Elevation of release inlet for 1/2 water quality volume= 

Average head, in feet, on release inlet = 

Average release rate calculation 

0.0 cubic feet 

55975 cu. Ft 

111949 cu. Ft 

0 cu. Ft 

80.2 

90.0 

0.0 

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

Calculation of size of release inlet for 1/2 Water Quality Volume 

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

where, Q equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet = 0.00 feet, or 

100% of Water Quality Volume 
is contained within Permanent Pool 
Therefore, no routing is Required 

PageS 

111949 cu. Ft 

Required Volume for Permanent Pool 

Design Volume for Permanent Pool 
(2" per Impervious Acre) 

Volume to be Released in 24-Hours 

0.0 cfs 

0 inches 
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V. DETEI~MINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION 

Volume of 1-Year. 24-Hour Storm (based upon Hydrograph #1) = 180,283 cubic feet 

Elevation of water surface associated with 1-Year, 24-Hour Storm Volume = 90.5 

Elevation of Release Inlet for Channel Protection = 88.0 

Averaue Head, in feet, on Release Inlet 1.3 

Averaue Release Rate Calculation 

180,283 cubic feet 

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

Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2. (a I ((64.32. (h /2)) A (1/2). 0.6. 3.14))) A (1/2) 

where, a equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Di<!meter of Release Inlet= 0.80 feet, or 

VI. SEDIMENT FOREBA Y SIZING 

Forebay Volume M = 0.1" per Impervious Acre 

Percent Impervious of the BMP Watershed, Post-Development· 

Drainage Area of the BMP Watershed 

Impervious Acres of BMP Watershed 

PROPOSED POND VOLUME FOR SEDIMENT FOREBAY 

Area Incremental Volume 

{!q_f!J (CU. ft.) 

80.0 6980 0 

84.0 4.0 8329 30618 

86.0 2.0 9695 18024 

PageS 

10 inches 

33.4% 

46.22 acres 

15.42 acres 

Inc. Volume Sum 

~ Volume 

(CU. ft.) 

1134 30618 

668 48642 

(8" used in design) 

Sum 

Volume 

~ 

1134 

1802 
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Colonial Heritage 
Colonial Heritage Blvd, Phase 1 

Wll.LIAMSBURG, VIRGINlA 

James City County Environmental 
Revised: October 2, 2002 
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CHANNEL GEOMETRY 

Adequate Channel Analysis of Proposed Swale 
Colonial Heritage Boulevard, Phase I 

September 30,2002 
Project No. 8881-05 
System #3 Diversion 

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

TOP WIDTH= 
BOTTOM WIDTH = 

HEIGHT= 
Z= 

SLOPE (S) 
MANNING'S N 

~ BOTTOM WIDTH ~ 

18FT 
6FT 
2FT 

3.0 FT 
0.0075 FTIFT 

0.18 

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 

MAX. PERMISSIBLE VELOCITY = 

z 

::::::~;5FT /SEC GRASSED CHANNEL 
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2-YEAR STORM EVENT 

(FT) 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 

::::tMi$@/\ 
1.70 
1.80 
1.90 
2.00 
2.02 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 

TIME OF CONCENTRATION= 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
POST-DEV. DRAINAGE AREA= 

PEAK FLOW RATE= 
PEAK VELOCITY = 
DEPTH= 

(SQFT) 

0.00 
0.63 
1.32 
2.07 
2.88 
3.75 
4.68 
5.67 
6.72 
7.83 
9.00 
10.23 
11.52 
12.87 
14.28 
15.75 
17.28 

(FT) 

6.00 
6.63 
7.26 
7.90 
8.53 
9.16 
9.79 
10.43 
11.06 
11.69 
12.32 
12.96 
13.59 
14.22 
14.85 
15.49 
16.12 

\' )tl;9§ : : ,u Ji!li~zu: 
18.87 16.75 
20.52 17.38 
22.23 18.02 
24.00 18.65 
24.28 18.75 
25.83 19.28 
27.72 19.91 
29.67 20.55 
31.68 21.18 
33.75 21.81 
35.88 22.44 
38.07 23.08 
40.32 23.71 
42.63 24.34 
45.00 24.97 
47.43 25.61 
49.92 26.24 
52.47 26.87 
55.08 27.50 
57.75 28.14 
60.48 28.77 
63.27 29.40 
66.12 30.03 
69.03 30.67 
72.00 31.30 

(FT) 

0.00 
0.09 
0.18 
0.26 
0.34 
0.41 
0.48 
0.54 
0.61 
0.67 
0.73 
0.79 
0.85 
0.90 
0.96 
1.02 
1.07 

:: :: ::: : :gQ$.) 
1.13 
1.18 
1.23 
1.29 
1.30 
1.34 
1.39 
1.44 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 

20 MIN. 
3.3 IN/HR 

0.25 
16.2 AC. 

CFS 

l 

: l-\ s...vL 

FT/SEC (SEE BELOW) 
FT (SEE BELOW) 

(FT/SEC) (CFS) 

0.00 0.00 
0.15 0.09 
0.23 0.30 
0.29 0.61 
0.35 1.00 
0.40 1.48 
0.44 2.05 
0.48 2.71 
0.51 3.46 
0.55 4.30 
0.58 5.23 
0.61 6.26 
0.64 7.40 
0.67 8.63 
0.70 9.97 
0.72 11.42 
0.75 12.98 

:: 9)79. :::: :::t:M~t/' 
0.78 14.65 
0.80 16.43 
0.82 18.33 
0.85 20.36 
0.85 20.68 
0.87 22.50 
0.89 24.77 
0.92 27.17 
0.94 29.70 
0.96 32.37 
0.98 35.17 
1.00 38.10 
1.02 41.18 
1.04 44.40 
1.06 47.77 
1.08 51.28 
1.10 54.95 
1.12 58.76 
1.14 62.73 
1.16 66.86 
1.18 71.15 
1.19 75.60 
1.21 80.22 
1.23 85.00 
1.25 89.95 
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1 0-YEAR STORM EVENT 

TIME OF CONCENTRATION= 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
POST-DEV. DRAINAGE AREA= 

(FT) 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.67 
1.70 
1.80 

:r~:=:= 
1.90 
2.00 
2.02 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 

PEAK FLOW RATE= 
PEAK VELOCITY = 
DEPTH= 

(SQ FT) 

0.00 
0.63 
1.32 
2.07 
2.88 
3.75 
4.68 
5.67 
6.72 
7.83 
9.00 
10.23 
11.52 
12.87 
14.28 
15.75 
17.28 
18.39 
18.87 
20.52 

(FT) 

6.00 
6.63 
7.26 
7.90 
8.53 
9.16 
9.79 
10.43 
11.06 
11.69 
12.32 
12.96 
13.59 
14.22 
14.85 
15.49 
16.12 
16.56 
16.75 
17.38 

m ®ii#Xt= ::::;::;:::;::: 'i J'!i~} 
22.23 18.02 
24.00 18.65 
24.28 18.75 
25.83 19.28 
27.72 19.91 
29.67 20.55 
31.68 21.18 
33.75 21.81 
35.88 22.44 
38.07 23.08 
40.32 23.71 
42.63 24.34 
45.00 24.97 
47.43 25.61 
49.92 26.24 
52.47 26.87 
55.08 27.50 
57.75 28.14 
60.48 28.77 
63.27 29.40 
66.12 30.03 
69.03 30.67 
72.00 31.30 

(FT) 

0.00 
0.09 
0.18 
0.26 
0.34 
0.41 
0.48 
0.54 
0.61 
0.67 
0.73 
0.79 
0.85 
0.90 
0.96 
1.02 
1.07 
1.11 
1.13 
1.18 

::=::= ::::::::w~~ 
1.23 
1.29 
1.30 
1.34 
1.39 
1.44 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 

20 MIN. 
4.5 IN/HR 

0.25 
16.2 AC. 

CFS 
FT/SEC 
FT 

(SEE BELOW) 
(SEE BELOW) 

(FT/SEC) (CFS) 

0.00 0.00 
0.15 0.09 
0.23 0.30 
0.29 0.61 
0.35 1.00 
0.40 1.48 
0.44 2.05 
0.48 2.71 
0.51 3.46 
0.55 4.30 
0.58 5.23 
0.61 6.26 
0.64 7.40 
0.67 8.63 
0.70 9.97 
0.72 11.42 
0.75 12.98 
0.77 14.14 
0.78 14.65 
0.80 16.43 

:=:::::::::::: t::: Q)lm' : m:t~;g~ r ·:·:-:-:-:-:-: 

0.82 18.33 
0.85 20.36 
0.85 20.68 
0.87 22.50 
0.89 24.77 
0.92 27.17 
0.94 29.70 
0.96 32.37 
0.98 35.17 
1.00 38.10 
1.02 41.18 
1.04 44.40 
1.06 47.77 
1.08 51.28 
1.10 54.95 
1.12 58.76 
1.14 62.73 
1.16 66.86 
1.18 71.15 
1.19 75.60 
1.21 80.22 
1.23 85.00 
1.25 89.95 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 106



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ad~uate Channel Analysis of Proj;losed Swale 
Colonial Heritage Route 60 Improvements Channel Sta 15+50 

9/17/02 
Project No. 8881-05 

CHAN~EL GEOMETRY 

TOP WIDTH 

I iJ HEIGTH 

I 
z 

~ BOTTOM WIDTH ~ 

TOP WIDTH= 7FT 
BOTTOM WIDTH = 1 FT 

HEIGHT= 2FT 
Z= 3.0 FT 

SLOPE (S) 0.0117 FT/FT 
MANNING'S N 0.18 

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 

MAX. PERMISSIBLE VELOCITY = . :::: /: :~FT /SEC GRASSED CHANNEL 
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2-YEAR STORM EVENT 

(FT) 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 

::: :@)i.@: 
1.70 
1.80 
1.90 
2.00 
2.02 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 

TIME OF CONCENTRATION= 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
POST-DEV. DRAINAGE AREA= 

PEAK FLOW RATE = 
PEAK VELOCITY = 
DEPTH= 

(SQ FT) 

0.00 
0.13 
0.32 
0.57 
0.88 
1.25 
1.68 
2.17 
2.72 
3.34 
4.00 
4.73 
5.52 
6.37 
7.28 
8.25 
9.28 

(FT) 

1.00 
1.63 
2.26 
2.90 
3.53 
4.16 
4.79 
5.43 
6.06 
6.70 
7.32 
7.96 
8.59 
9.22 
9.85 
10.49 
11.12 

::::n9i.9.§ ····:;:;: :-:.:·:·:·:·:-:-:-:-: :::<Jt:s."t;x::: ~:\}~{:: :::=::::::::::::::::::::::::::::: 
10.37 11.75 
11.52 12.38 
12.73 13.02 
14.00 13.65 
14.20 13.75 
15.33 14.28 
16.72 14.91 
18.17 15.55 
19.68 16.18 
21.25 16.81 
22.88 17.44 
24.57 18.08 
26.32 18.71 
28.13 19.34 
30.00 19.97 
31.93 20.61 
33.92 21.24 
35.97 21.87 
38.08 22.50 
40.25 23.14 
42.48 23.77 
44.77 24.40 
47.12 25.03 
49.53 25.67 
52.00 26.30 

(FT) 

0.00 
0.08 
0.14 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.59 
0.64 
0.69 
0.74 
0.79 
0.83 

f~ :::::::::::::Q.i.$7::\ 
0.88 
0.93 
0.98 
1.03 
1.03 
1.07 
1.12 
1.17 
1.22 
1.26 
1.31 
1.36 
1.41 
1.45 
1.50 
1.55 
1.60 
1.64 
1.69 
1.74 
1.79 
1.83 
1.88 
1.93 
1.98 

5 MIN. 
5.6 IN/HR 

0.45 
3.26 AC. 

CFS 
FT/SEC 
FT 

(FT/SEC) 

0.00 
0.17 
0.24 
0.30 
0.35 
0.40 
0.45 
0.49 
0.52 
0.56 
0.60 
0.63 
0.67 
0.70 
0.73 
0.76 
0.79 

:::::9~\$ 
0.82 
0.85 
0.88 
0.91 
0.92 
0.94 
0.97 
0.99 
1.02 
1.05 
1.07 
1.10 
1.12 
1.15 
1.17 
1.20 
1.22 
1.25 
1.27 
1.30 
1.32 
1.34 
1.36 
1.39 
1.41 

l J 
( is-~/ 

I 0_; 
j/ 

(SEE BELOW) 
(SEE BELOW) 

(CFS) 

0.00 
0.02 
0.08 
0.17 
0.31 
0.50 
0.75 
1.05 
1.43 
1.88 
2.39 
2.99 
3.68 
4.46 
5.33 
6.30 
7.37 

::;::::?;m:::: 
8.54 
9.83 

11.23 
12.75 
13.00 
14.39 
16.16 
18.05 
20.08 
22.24 
24.55 
26.99 
29.59 
32.33 
35.23 
38.28 
41.50 
44.87 
48.42 
52.13 
56.02 
60.08 
64.32 
68.74 
73.35 
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25-YEAR STORM EVENT 

(FT) 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.67 
1.70 
1.80 
1.90 

::: ::1\~ tfmr 
2.00 
2.02 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 

TIME OF CONCENTRATION= 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
POST-DEV. DRAINAGE AREA= 

PEAK FLOW RATE = 
PEAK VELOCITY = 
DEPTH= 

(SQ FT) 

0.00 
0.13 
0.32 
0.57 
0.88 
1.25 
1.68 
2.17 
2.72 
3.33 
4.00 
4.73 
5.52 
6.37 
7.28 
8.25 
9.28 
10.04 
10.37 
11.52 
12.73 

(FT) 

1.00 
1.63 
2.26 
2.90 
3.53 
4.16 
4.79 
5.43 
6.06 
6.69 
7.32 
7.96 
8.59 
9.22 
9.85 
10.49 
11.12 
11.56 
11.75 
12.38 
13.02 

::::@~;® r r~mrrm :::::::1~;~~ 
14.00 13.65 
14.20 13.75 
15.33 14.28 
16.72 14.91 
18.17 15.55 
19.68 16.18 
21.25 16.81 
22.88 17.44 
24.57 18.08 
26.32 18.71 
28.13 19.34 
30.00 19.97 
31.93 20.61 
33.92 21.24 
35.97 21.87 
38.08 22.50 
40.25 23.14 
42.48 23.77 
44.77 24.40 
47.12 25.03 
49.53 25.67 
52.00 26.30 

r~r~tl 

(FT) 

0.00 
0.08 
0.14 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.59 
0.64 
0.69 
0.74 
0.79 
0.83 
0.87 
0.88 
0.93 
0.98 

fff}fj :,:p;~} 
1.03 
1.03 
1.07 
1.12 
1.17 
1.22 
1.26 
1.31 
1.36 
1.41 
1.45 
1.50 
1.55 
1.60 
1.64 
1.69 
1.74 
1.79 
1.83 
1.88 
1.93 
1.98 

5 MIN. 
7.9 IN/HR 

0.45 
3.26 AC. 

(FT/SEC) 

0.00 
0.17 
0.24 
0.30 
0.35 
0.40 
0.45 
0.49 
0.52 
0.56 
0.60 
0.63 
0.67 
0.70 
0.73 
0.76 
0.79 
0.81 
0.82 
0.85 
0.88 

(SEE BELOW) 
(SEE BELOW) 

(CFS) 

0.00 
0.02 
0.08 
0.17 
0.31 
0.50 
0.75 
1.05 
1.43 
1.87 
2.39 
2.99 
3.68 
4.46 
5.33 
6.30 
7.37 
8.18 
8.54 
9.83 
11.23 

: ':m®. ::::::1M~! 
0.91 12.75 
0.92 13.00 
0.94 14.39 
0.97 16.16 
0.99 18.05 
1.02 20.08 
1.05 22.24 
1.07 24.55 
1.10 26.99 
1.12 29.59 
1.15 32.33 
1.17 35.23 
1.20 38.28 
1.22 41.50 
1.25 44.87 
1.27 48.42 
1.30 52.13 
1.32 56.02 
1.34 60.08 
1.36 64.32 
1.39 68.74 
1.41 73.35 
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CHANNEL GEOMETRY 

Adequate Channel Analysis of Proposed Swale 
Colonial Heritage Boulevard 

9130102 
Project No. 8881-05 

Revised channel Rte 60 sta 15+50 

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

I 
HEr 

TOP WIDTH= 
BOTTOM WIDTH = 

HEIGHT= 
Z= 

SLOPE (S) 
MANNING'S N 

~ BOTTOM WIDTH ~ 

7FT 
1 FT 
2FT 

3.0 FT 
O.Q_117 FTIFT 

o~1-a I 
"~ \~;,, 

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 

MAX. PERMISSIBLE VELOCITY= 

z 

} : :}#;SFT /SEC GRASSED CHANNEL 
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2-YEAR STORM EVENT 

(FT) 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 

•••••••• 9)~~· /t~ 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.02 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 

TIME OF CONCENTRATION= 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
POST-OEV. DRAINAGE AREA= 

PEAK FLOW RATE = 
PEAK VELOCITY = 
DEPTH= 

(SQFT) 

0.00 
0.13 
0.32 
0.57 
0.88 
1.25 
1.68 
2.17 
2.72 

(FT) 

1.00 
1.63 
2.26 
2.90 
3.53 
4.16 
4.79 
5.43 
6.06 

r•••••••mi;~ i fff~{ •• ••wat::m?• 
3.34 6.70 
4.00 7.32 
4.73 7.96 
5.52 8.59 
6.37 9.22 
7.28 9.85 
8.25 10.49 
9.28 11.12 
10.37 11.75 
11.52 12.38 
12.73 13.02 
14.00 13.65 
14.20 13.75 
15.33 14.28 
16.72 14.91 
18.17 15.55 
19.68 16.18 
21.25 16.81 
22.88 17.44 
24.57 18.08 
26.32 18.71 
28.13 19.34 
30.00 19.97 
31.93 20.61 
33.92 21.24 
35.97 21.87 
38.08 22.50 
40.25 23.14 
42.48 23.77 
44.77 24.40 
47.12 25.03 
49.53 25.67 
52.00 26.30 

(FT) 

0.00 
0.08 
0.14 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 

·:·:·:·:·:·.·.·.·.·.·.·:·.::: 
9!~ :-:-:-:-:-:-:-:-:-:.:-:.;-:-· 

0.50 
0.55 
0.59 
0.64 
0.69 
0.74 
0.79 
0.83 
0.88 
0.93 
0.98 
1.03 
1.03 
1.07 
1.12 
1.17 
1.22 
1.26 
1.31 
1.36 
1.41 
1.45 
1.50 
1.55 
1.60 
1.64 
1.69 
1.74 
1.79 
1.83 
1.88 
1.93 
1.98 

5 MIN. 
5.6 IN/HR 

0.45 
0.6 AC. 

(FT/SEC) 

0.00 
0.17 
0.24 
0.30 
0.35 
0.40 
0.45 
0.49 
0.52 

...... ••..:Q.;~~ .. 
0.56 
0.60 
0.63 
0.67 
0.70 
0.73 
0.76 
0.79 
0.82 
0.85 
0.88 
0.91 
0.92 
0.94 
0.97 
0.99 
1.02 
1.05 
1.07 
1.10 
1.12 
1.15 
1.17 
1.20 
1.22 
1.25 
1.27 
1.30 
1.32 
1.34 
1.36 
1.39 
1.41 

(SEE BELOW) 
(SEE BELOW) 

(CFS) 

0.00 
0.02 
0.08 
0.17 
0.31 
0.50 
0.75 
1.05 
1.43 

:: M® ~}:~ 

1.88 
2.39 
2.99 
3.68 
4.46 
5.33 
6.30 
7.37 
8.54 
9.83 
11.23 
12.75 
13.00 
14.39 
16.16 
18.05 
20.08 
22.24 
24.55 
26.99 
29.59 
32.33 
35.23 
38.28 
41.50 
44.87 
48.42 
52.13 
56.02 
60.08 
64.32 
68.74 
73.35 
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I 
25-YEAR STORM EVENT 

I TIME OF CONCENTRATION= 5 MIN. 
RAINFALL INTENSITY= 7.9 IN/HR 
RUNOFF COEF. = 0.45 
POST-DEV. DRAINAGE AREA= 0.6 AC. 

I PEAK FLOW RATE= 
PEAK VELOCITY = (SEE BELOW) 
DEPTH= (SEE BELOW) 

I 
I 
I (FT) (SQFT) (FT) (FT) (FT/SEC) (CFS) 

0.00 0.00 1.00 0.00 0.00 0.00 

I 0.10 0.13 1.63 0.08 0.17 0.02 
0.20 0.32 2.26 0.14 0.24 0.08 
0.30 0.57 2.90 0.20 0.30 0.17 
0.40 0.88 3.53 0.25 0.35 0.31 

I 0.50 1.25 4.16 0.30 0.40 0.50 
0.60 1.68 0.35 0.75 

2.17 0.40 0.49 1.05 

I 0.80 2.72 6.06 0.45 0.52 1.43 
0.90 3.33 6.69 0.50 0.56 1.87 
1.00 4.00 7.32 0.55 0.60 2.39 
1.10 4.73 7.96 0.59 0.63 2.99 

I 1.20 5.52 8.59 0.64 0.67 3.68 
1.30 6.37 9.22 0.69 0.70 4.46 
1.40 7.28 9.85 0.74 0.73 5.33 
1.50 8.25 10.49 0.79 0.76 6.30 

I 1.60 9.28 11.12 0.83 0.79 7.37 
1.67 10.04 11.56 0.87 0.81 8.18 
1.70 10.37 11.75 0.88 0.82 8.54 
1.80 11.52 12.38 0.93 0.85 9.83 

I 1.90 12.73 13.02 0.98 0.88 11.23 
2.00 14.00 13.65 1.03 0.91 12.75 
2.02 14.20 13.75 1.03 0.92 13.00 
2.10 15.33 14.28 1.07 0.94 14.39 

I 2.20 16.72 14.91 1.12 0.97 16.16 
2.30 18.17 15.55 1.17 0.99 18.05 
2.40 19.68 16.18 1.22 1.02 20.08 
2.50 21.25 16.81 1.26 1.05 22.24 

I 2.60 22.88 17.44 1.31 1.07 24.55 
2.70 24.57 18.08 1.36 1.10 26.99 
2.80 26.32 18.71 1.41 1.12 29.59 
2.90 28.13 19.34 1.45 1.15 32.33 

I 3.00 30.00 19.97 1.50 1.17 35.23 
3.10 31.93 20.61 1.55 1.20 38.28 
3.20 33.92 21.24 1.60 1.22 41.50 
3.30 35.97 21.87 1.64 1.25 44.87 

I 3.40 38.08 22.50 1.69 1.27 48.42 
3.50 40.25 23.14 1.74 1.30 52.13 
3.60 42.48 23.77 1.79 1.32 56.02 
3.70 44.77 24.40 1.83 1.34 60.08 

I 3.80 47.12 25.03 1.88 1.36 64.32 
3.90 49.53 25.67 1.93 1.39 68.74 
4.00 52.00 26.30 1.98 1.41 73.35 

I 
I 
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Reservoir Report 

Reservoir No. 1 - SED BASIN @ HOLE 18 

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) 

0.00 
2.00 
4.00 
6.00 
7.00 
7.10 
8.00 

Elevation (ft) 

80.00 
82.00 
84.00 
86.00 
87.00 
87.10 
88.00 
90.00 
92.00 
94.00 
96.00 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

10.00 
12.00 
14.00 
16.00 

35,303 
40,107 
45,015 
50,023 
52,566 
65,663 
69,309 
77,577 
86,075 

100,725 
146,200 

Culvert I Orifice Structures 

[A] [B] [C] 

Rise in = 30.0 8.0 <; 0.0 
Span in = 30.0 8.0 I/ 0.0 
No. Barrels = 1 1 0 
Invert El. ft = 81.00 87.67 0.00 
Length ft = 400.0 1.0 0.0 
Slope% = 0.50 0.00 0.00 
N-Value = .013 .013 .000 
Orif. Coeff. = 0.60 0.60 0.00 
Multi-Stage = n/a Yes No 

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

0.00 0 80.00 0.00 
2.00 75,410 82.00 0.00 
4.00 160,532 84.00 0.00 
6.00 255,570 86.00 0.00 
7.00 306,865 87.00 0.00 
7.10 312,776 87.10 0.00 
8.00 373,513 88.00 0.37 

10.00 520,399 90.00 2.61 
12.00 684,051 92.00 43.70 
14.00 870,851 94.00 60.46 
16.00 1 '117,776 96.00 65.73 

[D] 

0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

ClvB 
cfs 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.34 
2.37 
3.36 
0.97 
0.58 

ClvC 
cfs 

0 
75,410 
85,122 
95,038 
51,295 

5,911 
60,737 

146,886 
163,652 
186,800 
246,925 

0 
75,410 

160,532 
255,570 
306,865 
312,776_ N'Z> ;J-.'~7 7 ~ 
373,513 ' ~- • 
520,399 
684,051 
870,851 

1 '117,776 

Weir Structures 

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

Crest Len ft = 10.00"/ 7.00 0.00 0.00 
Crest El. ft = 94.50/ 90.30"' .. 0.00 0.00 
WeirCoeff. = 2.60 2.60 0.00 0.00 
Weir Type = Broad Broad 
Multi-Stage = No Yes 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 0.00 
0.00 0.00 0.00 
0.00 0.00 0.34 
0.00 0.00 2.37 
0.00 40.34 43.70 
0.00 59.48 60.45 
47.77 65.13 113.48 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 113



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
. 1 
I 
I 
I 
I 
I 
I 
I 

1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Basin# -------
Total area draining to basin: l..\(o .27... acres. 

~Note.: PeRM. \St-tf FAC..\U\'{ To ALT AS TeMP. ~Bt>. \SA.~/N.(v'owMt: 
Basin Volume Design \1-1\S tt:rN -ADDED -ro A(Cot-"\t DPtT6' FoSS 1gt..G" ~lt1eN7 

Wet Storage: 
Bull-P uf) 

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

2. 

3. 

4 . 

5. 

6. 

Dry Storage: 

7. 

67 cu~ yds. x Y (,.l. "t acres = 3 O'l7 cu. yds. 

Available basin volume = II, '5€,~ cu. yds. at elevation <if 7 . (From 
storage - elevation curve) , 

Excavate J1 ~C,~ cu. yds. to obtain required volume*. 

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

Available volume before cleanout required. 

33 cu. yds. x . '-fb.22 acres = 15 ZS cu. yds. 

Elevation corresponding to cleanout level = ~ <6 { . \ 
(~(eh...·, -\b be.. vsc:.cl ~f. ?"-'t cJ 

(From Storage- Elevation Curve) t,M'f:'~·. \;"f) 

Distance from invert of the dewatering orifice to cleanout level = "· s-" ft. 
(Min. = 1.0 ft.) 

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

67 cu. yds. x 4(o .2'L acres = ~ 0~ 7 cu. yds. 

III- 112 
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1992 3.14 

8. Total available basin volume at crest of riser* = I~ Z 7.) cu. yds. at 
elevation 'tD . (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice = 8 m. -------
10. Diameter of flexible tttbing • in. (diametet of dewatering orific-e -----

plus 2 isckes~ 

Preliminary Design Elevations 

11. Crest 'of Riser = qO. 'S 

Top of Dam= jb.s-

Design High Water : q1.1 ( Z.<; yr ~;"!\., .,.,J~r) 
1 Upstream Toe of Dam = _9=-0 ___ _ 

I ) Basin Shape 

. 12. 

Runoff 

13. 

14. 

Length of Flow 
Effective Width 

L = 
We 

If > 2, baffles are not required __ K___,_ ___ _ 

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

S"'i •0 :S cfs 

\LO.\\ cfs 

(From Chapter 5) 

(From Chapter 5) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity Q = Q2 = 5£.\.0 3 cfs. 
(riser and barrel) P 

,.. 
Without emergency spillway, required spillway capacity QP = Q 25 = l 2o. \~ cfs. 
(riser and barrel) 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = 4 · ft. (Using Qz) 

h = Crest of Emergency Spillway Elevation Crest of Riser Elevation 

Withoot emergency spillway: 

Assumed available head (h) _____ ft. (Using Q25) 

h ·- DesigR. High Water Ele'lation - Ctest of Riser 'Slevation 

17. Riser diameter (Dr) = i..fB in. Actual head (h) = ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (I) = '-t £> D ft. 

19. 

20. 

Head (H) on barr~l through embankment = ) 2 .I ft. 

(From Plate.3.14-7). 

Barrel diameter = 3o m. 

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

Trash rack and ami vortex devire (E.\-J-\\ \.IS£\> Fo~ T~\\ ~c.x.) 

Biameter inches. 

Height inehes. 

(From Table 3.14-D). 

Eniergency Spillway Design ( T. b..-. .5y; \1..,,1 -- 1\.b\ vi ul ~"' l 00 6 1 ~CD 'I r s.J.r .... ~ 
21. Required spillway capacity Qe = Q 25 - QP = lP~. J 2 cfs. 

22. Bottom width (b) = lD ft.; the slope of the exit channel (s) = 
____ ft./foot; and the minimum length of the exit channel (x) = 

ft. 
-:=----=~ 

(From Table 3.14-C). 
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I ~\ Anti-Seep Collar Design 

I 
I 
I 
I 
I 
I 
I 
1: 
I 
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I 
I 

23. · Depth of water at principal spillway crest (Y) = ~ ft. 

Slope of upstream face of embankment (Z) = 3 : 1. 

Slope of principal spillway barrel (Sb) = 0 · S" % 

Length of barrel in saturated zone (L
5

) = ft:,t;' ft. 
I I 

24. Number of collars required = 3 dimensions = 5 x. S"" 

(from Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam = q~q.s-

. Design High Water = q1.7 l'Z'S yr s~ri"\J 
Emergency Spillway Crest = q Ll · 5" 

Princi~al Spillway Crest = · q 0 · 3 

Dewatering Orifice Invert = 87 · 7 
Cleanout Elevation = ""/A. ( for<.ho..y) 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 9b 
Area" (if excavation was performed) = 

III - 115 
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CALCULATIONS FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FOR BMP @ 18TH HOLE 

COLONIAL HERITAGE BLVD. 
AES Project No.: 8818-05 

July 24, 2002 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A. Pre-Development Drainage Area to Point of Concern = 
B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil 
Hydrologic 

Group 

1) 15-F 
2) 11-B Craven-Uchee 
3) 14-B Emporia Fine Sandy Loam 
4) 208 
5) 29A 

Totals= 
Composite CN = 

C. Pre-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
2-year 24-hour rainfall, P2 
Average slope of overland flow , s 

c 
c 
c 
A 
c 

Travel time, Tt = (0.007*(n*L)A0.8)/(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 = 

Pre-Development Land Use 

Wooded, Fair 
Pasture, Grass, Fair 
Pasture, Grass, Fair 
Pasture, Grass, Fair 
Pasture, Grass, Fair 

Page 1 

Curve 
Area of Number 

Land Use for Land 
(in Acres) Use (CN) 

0.2 73 
0.46 79 
0.14 79 
4.95 73 
1.52 79 

7.3 

or 

7.27 Acres 

Adjusted 
{Qlli 

15 
36 
11 

361 
120 

543 
75 

Pasture/Grass 
0.24 
300 Feet 
3.6 inches 

0. 02 feet per foot 
0.54 hours 

unpaved, grass 
300 Feet 

0.01 feet per foot 
1.6 feet per second 

0.05 hours 

1740 Feet 
3.5 feet per second 

0.14 hours 

0.73 hours 
44 minutes 
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POST-DEVELOPMENT CONDITIONS TO BMP 
A. Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil 
H~drologic 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 
23) 
24) 
25) 

Soil T~pe 

8-B Caroline 
8-B Caroline 
8-B Caroline 
8-B Caroline 
11-B Craven-Uchee 
14-B and C Emporia Fine Sandy Loam 
14-B and C Emporia Fine Sandy Loam 
14-B and C Emporia Fine Sandy Loam 
14-B and C Emporia Fine Sandy Loam 
15-D and F Emporia Complex 
15-D and F Emporia Complex 
15-D and F Emporia Complex 
20-B Kenansville 
20-B Kenansville 
20-B Kenansville 
20-B Kenansville 
20-B Kenansville 
29-A Slagle 
29-A Slagle 
29-A Slagle 
29-ASiagle 
34-B and C Uchee 
34-B and C Uchee 
34-B and C Uchee 
34-B and C Uchee 

Total Adjusted CN = 
Composite CN = 

Group 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
A 
A 
A 
A 
A 
c 
c 
c 
c 
A 
A 
A 
A 

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 
25-year 24-hour rainfall, P25 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)•0.8)/(P2•0.5*s•o.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= 

Post-Development Land Use 

Commercial 
Roadway 

Country Club (apprx 72% imper.) 
Open Space 
Open Space 
Commercial 

Roadway 
Country Club (apprx 72% imper.) 

Open Space 
Golf Course 

Country Club (apprx 72% imper.) 
Pond 

Open Space 
Golf Course 
Commercial 

Roadway 
Country Club (apprx 72% imper.) 

Roadway 
Golf Course 
Open Space 

Country Club (apprx 72% imper.) 
Commercial 

Pond 
Golf Course 
Open Space 

Page2 

Curve 
Area of Number 

Land Use for Land 
(in Acres) Use (CNl 

2.70 94 
0.99 98 
1.24 91 
1.45 74 
0.14 74 
0.24 94 
2.54 98 
0.87 91 
0.86 74 
1.79 74 
2.87 91 
1.27 76 
1.52 39 
2.08 39 
5.40 89 
1.88 98 
1.64 81 
0.11 98 
2.58 74 
1.46 74 
3.06 91 
6.18 89 
0.42 99 
2.46 39 
0.47 39 

46.22 

or 

46.22 Acres 

Adjusted 

iQlli 

254 
97 

113 
107 
10 
23 

249 
79 
64 

132 
261 

97 
59 
81 

481 
184 
133 

11 
191 
108 
278 
550 
42 
96 
18 

3,700 
80 

grass 
0.24 
300 Feet 
6.5 inches 

0.008 feet per foot 
0.58 hours 

unpaved 
200 Feet 

0.01 feet per foot 
1 . 6 feet per second 

0.03 hours 

1100 Feet 
19 feet per second 

0.02 hours 

0.63 hours 
38 minutes 
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Ill. POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (EXCLUDING RUNOFF TO BMP) 
A. Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil 
Hydrologic 

1) 
2) 
3) 
4) 
5) 
6) 
7) 

Soil Type 

11-B Craven-Uchee 
14-B and C Emporia Fine Sandy Loam 
15-D and F Emporia Complex 
20-B Kenansville 
20-B Kenansville 
29-A Slagle 
29-A Slagle 

Total Adjusted CN = 
Composite CN = 

Group 

c 
c 
c 
A 
A 
B 
B 

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 
25-year 24-hour rainfall, P25 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)A0.8)/(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 = 

Post-Development Land Use 

Golf Course 
Golf Course 
Golf Course 
Golf Course 

Reidential- 1/4 acre lots 
Golf Course 

Reidential- 1/4 acre lots 

Page 3 

Curve 
Area of Number 

Land Use for Land 
(in Acres) Use (CNl 

0.44 74 
0.14 74 
0.20 74 
0.83 39 
0.67 61 
0.18 74 
1.35 83 

3.81 

or 

3.81 Acres 

Adjusted 
.{Q!l 

33 
10 
15 
32 
41 
13 

112 

256 
67 

Golf Course 
0.41 
300 Feet 
6.5 inches 

0.014 feet per foot 
0.71 hours 

unpaved 
250 Feet 

0.025 feet per foot 
2.6 feet per second 

0.03 hours 

115 Feet 
16 feet per second 

0.00 hours 

0.74 hours 
44 minutes 
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I 
I IV. PROPOSED ESTIMATED POND(S) VOLUME ABOVE NORMAL POOL BY ELEVATION 

Area Incremental Volume Inc. Volume Sum Sum 

~ (cu. ft.) !9!._yQj Volume Volume 

I (cu. ft.) !9!._yQj 

I 
87.0 52566 0 0 0 0 

69309 60938 2257 60938 2257 88.0 1.0 

I 
77577 146886 5440 207824 7697 

86075 163652 6061 371476 13758 

90.0 2 

92.0 2 

I 
94.0 2 94802 180877 6699 552353 20458 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Page4 

I 
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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 Hydrograph #1) = 180,283 cubic feet 

Elevation of water surface associated with 1-Year, 24-Hour Storm Volume= 90.5 

Elevation of Release Inlet for Channel Protection = 88.0 

Average Head, in feet, on Release Inlet 1.3 

Average Release Rate Calculation 

180,283 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 • (hI 2)) A (1/2) * 0.6 • 3.14))) A (1/2) 

where. Q equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet= 0.80 feet, or 

VI. SEDIMENT FOREBAY SIZING 

Forebay Volume M = 0.1" per Impervious Acre 

Percent Impervious of the BMP Watershed, Post-Development 

Drainage Area of the BMP Watershed 

Impervious Acres of BMP Watershed 

PROPOSED POND VOLUME FOR SEDIMENT FOREBAY 

Elevation Depth Area Incremental Volume 

~ (cu. ft.) 

80.0 6980 0 

84.0 4.0 8329 30618 

86.0 2.0 9695 18024 

PageS 

10 inches 

33.4% 

46.22 acres 

15.42 acres 

Inc. Volume Sum 

~ Volume 

(cu. ft.) 

1134 30618 

668 48642 

(8" used in design) 

Sum 

Volume 

~ 

1134 

1802 
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VII. DETERMINING REQUIRED WATER QUALITY VOLUME 

Due to preliminary considerations, it is desired to provide this site extended detention wet pond to achieve a 10 point BMP rating for the 
facility. Under the James City County guide lines for storm water management BMPs, the extended detention wet pond may have one 
half of the water quality volume stored in the permanent pool and one half of the water quality volume released in a 24-hour period. 

Percent Impervious of the BMP Watershed, Post-Development 33.4% 

Drainage Area of the BMP Watershed 46.22 acres 

Impervious Acres of BMP Watershed 15.42 acres 

Calculation for Water Quality Volume, WQv 

WQv = (2.0 inches per impervious acre)*( impervious acres of BMP watershed) 

WQv = (2.0 inches)*( 1ft /12 inches)* (43560 sq. Ft per acre) • (impervious acres of BMP watershed) 

WQv = (2.0 inches)*( 1 ft /12 inches)* (43560 sq. Ft per acre) 15.42 

1/2WQv= 

1/2 WQv = 

Elevation of 1/2 WQv = 

Elevation of release inlet for 1/2 water quality volume = 

Average head, in feet, on release inlet= 

Average release rate calculation 

0. 0 cubic feet 

55975 cu. Ft 

111949 cu. Ft 

0 cu. Ft 

80.2 

90.0 

0.0 

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

Calculation of size of release inlet for 1/2 Water Quality Volume 

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

where, Q equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet = 0.00 feet, or 

100% of Water Quality Volume 
is contained within Permanent Pool 
Therefore, no routing is Required 

PageS 

111949 cu. Ft 

Required Volume for Permanent Pool 

Design Volume for Permanent Pool 
(2" per Impervious Acre) 

Volume to be Released in 24-Hours 

0.0 cfs 

0 inches 
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Reservoir Report 

Reservoir No. 2 - WET POND @ HOLE 18 

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 80.00 35,303 0 0 
2.00 82.00 40,107 75,410 75,410 
4.00 84.00 45,015 85,122 160,532 
6.00 86.00 50,023 95,038 255,570 
7.00 87.00 52,566 51,295 306,865 
7.10 87.10 65,663 5,911 312,776 
8.00 88.00 69,309 60,737 373,513 

10.00 90.00 77,577 146,886 520,399 
12.00 92.00 86,075 163,652 684,051 
14.00 94.00 100,725 186,800 870,851 
16.00 96.00 200,000 300,725 1,171,576 

Culvert I Orifice Structures Weir Structures 

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

Rise in = 30.0 8.0 0.0 0.0 Crest Len ft 10.00 7.00 0.00 0.00 
Span in = 30.0 8.0 0.0 0.0 Crest El. ft = 94.50 90.30 0.00 0.00 
No. Barrels = 1 0 0 WeirCoeff. = 2.60 2.60 0.00 0.00 
Invert El. ft = 81.00 87.70 0.00 0.00 Weir Type = Broad Broad 
Length ft = 400.0 10.0 0.0 0.0 Multi-5tage = No Yes No No 
Slope% = 0.50 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes 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 Clv B ClvC Clv D WrA WrB WrC WrD Exfil Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 80.00 0.00 0.00 0.00 0.00 0.00 
2.00 75,410 82.00 0.00 0.00 0.00 0.00 0.00 
4.00 160,532 84.00 0.00 0.00 0.00 0.00 0.00 
6.00 255,570 86.00 0.00 0.00 0.00 0.00 0.00 
7.00 306,865 87.00 0.00 0.00 0.00 0.00 0.00 
7.10 312,776 87.10 0.00 0.00 0.00 0.00 0.00 
8.00 373,513 88.00 0.29 0.29 0.00 0.00 0.29 

10.00 520,399 90.00 2.36 2.36 0.00 0.00 2.36 
12.00 684,051 92.00 43.69 3.35 0.00 40.34 43.69 
14.00 870,851 94.00 60.46 0.97 0.00 59.48 60.45 
16.00 1,171,576 96.00 65.73 0.58 47.77 65.13 113.48 
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IHydrograph Summary Report Page 1 

I 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) 

I 
1 SCS Runoff 3.48 5 745 21,970 ---- ------ ------ PRE-DEVELOP 

I 
3 SCS Runoff 35.42 5 735 180,283 ---- ----- ----- POST-DEVELOP (TO BMP) 

5 SCS Runoff 0.86 5 745 6,759 ---- ------ ------ POST-DEVELOP (TO CHANNEL) 

7 Reservoir 1.85 5 1035 173,038 3 89.24 464,814 WET POND ROUTED 

I 9 Combine 2.22 5 765 179,797 5, 7, ---- ----- TOTAL POST-DEVELOPMENT (TO 

11 Reservoir 1.87 5 1030 174,757 3 89.24 464,354 SED BASIN ROUTED 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I I 1 

Proj. file: 01_18thHOLEPOND.gfwReturn Period: 1 yr Run date: 09-27-2002 

I r Hydraflow Hydrographs by lntelisolve 
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&iydrograph Summary Report Page 1 

I 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) 

I 1 SCS Runoff 5.72 5 745 34,355 --- ------ ------ PRE-DEVELOP 

I 
3 SCS Runoff 54.03 5 735 267,683 ---- ------ ----- POST-DEVELOP (TO BMP) 

5 SCS Runoff \t:C~) 5 745 11,757 --- ----- ------ POST-DEVELOP (TO CHANNEL) 

7 Reservoir 2.42 5 1065 259,972 3 90.11 529,359 WET POND ROUTED 

I 9 Combine 3.46 5 755 271,729 5, 7, ------ ------ TOTAL POST-DEVELOPMENT (TO 

11 Reservoir 2.44 5 1060 261,747 3 90.10 528,922 SED BASIN ROUTED 

I 
I 
I 
I 
I 
I 
I 
I 
I. 
II 
II 
II 
n Proj. file: 01_18thHOLEPOND .gfwReturn Period: 2 yr Run date: 09-27-2002 

II Hydraflow Hydrographs by lntelisolve 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 126



liydrograph Summary Report Page 1 

I 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) 

II 1 
SCS Runoff 8.42 5 740 48,991 ---- ------ ------ PRE-DEVELOP 

I 
3 SCS Runoff 75.20 5 735 368,064 ............ ------ ------ POST-DEVELOP (TO BMP) 

5 SCS Runoff 2.87 5 745 18,000 ---- ------ ------ POST-DEVELOP (TO CHANNEL) 

7 Reservoir 6.72 5 845 360,164 3 90.66 574,267 WET POND ROUTED 

I 9 Combine 7.14 5 840 378,165 5, 7, ----- ------ TOTAL POST-DEVELOPMENT (TO 

11 Reservoir 6.70 5 845 361,979 3 90.66 574,124 SED BASIN ROUTED 

I 
II 
II 
II 
II 
II 
II 
tl 
II 
II 
II 
I 
lProj. file: 01_18thHOLEPOND.gfwReturn Period: 10 yr Run date: 09-27-2002 

I Hydraflow Hydrographs by lntelisolve 
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liydrograph Summary Report Page 1 

I 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) 

I 1 SCS Runoff 14.35 5 740 81,466 ---- ---- ------ PRE-DEVELOP 

I 
3 SCS Runoff 120.15 5 735 584,711 --- ---- ------ POST-DEVELOP (TO BMP) 

5 SCS Runoff 5.54 5 740 32,610 ---- ------ ------ POST-DEVELOP (TO CHANNEL) 

7 Reservoir 32.24 5 770 576,727 3 91.66 656,552 WET POND ROUTED 

I 9 Combine 35.61 5 770 609,337 5, 7, ------ ------ TOTAL POST-DEVELOPMENT (TO 

11 Reservoir 32.17 5 770 578,561 3 91.66 656,328 SED BASIN ROUTED 

I 
I 

~ 
I 
I 
I 
I 
II 
II 
II 
II 
IJ Proj. file: ot_tBthHOLEPOND.gfwReturn Period: 25 yr Run date: 09-27-2002 

11 . Hydraflow Hydrographs by lntelisolve 
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IHydrograph Summary Report Page 1 

I Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph 
No. type flow interval peak hyd(s) elevation storage description 

I 
(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 23.38 5 740 131,860 ---- ----- ----- PRE-DEVELOP 

I 
3 SCS Runoff 186.50 5 735 912,495 ---- ------ ------ POST-DEVELOP (TO BMP) 

5 SCS Runoff 9.90 5 740 56,425 ---- ----- ------ POST-DEVELOP (TO CHANNEL) 

7 Reservoir 57.65 5 770 904,461 3 93.18 794,541 WET POND ROUTED 

I 9 Combine 64.84 5 755 960,886 5, 7, ------ ------ TOTAL POST-DEVELOPMENT (TO 

11 Reservoir 57.63 5 770 906,307 3 93.18 794,185 SED BASIN ROUTED 

I 
I 
I 
I 
I 
I 

~ 
I 
I 

' I Proj. file: 01_18thHOLEPOND.g pwReturn Period: 1 00 yr Run date: 09-27-2002 

Jr 
Hydraflow Hydrographs by lntelisolve 
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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 
= 7.27 ac 
= 2.0% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 3.48 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 21,970 cuft 

1 - SCS Runoff - 1 Yr - Qp = 3.48 cfs 
4 

3 

~ 
(..) 2 
a 

1 

0 
0 .0 2.5 5.0 7.5 

I 
I 

I 

\_ 
........ I ...... 

10.0 12.5 1 .0 17.5 20.0 22.5 2 

Time (hrs) 
/ Hyd. 1 

I 

.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 
= 7.27 ac 
= 2.0% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 5.72 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 34,355 cuft 

1 - SCS Runoff- 2 Yr- Qp = 5.72 cfs 

J!! 

6 

5 

4 

(.) 3 
a 

2 

1 

0 
0 

' 

.0 2.5 5.0 7.5 

I 

\ I 

.) ' """""" 
10.0 12.5 1 .0 17 .5 20.0 22.5 25 

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 
= 7.27 ac 
= 2.0% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 8.42 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 48,991 cuft 

1 - SCS Runoff- 10 Yr- Qp = 8.42 cfs 

~ 
(,) 

a 

10 

8 

6 

4 

2 

0 
0 .0 2.5 5.0 7.5 

.J ' ..... 
10.0 12.5 1 .0 17.5 20.0 22.5 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 
= 25 yrs 
= 7.27 ac 
= 2.0% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 14.35 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 81,466 cuft 

1 - SCS Runoff- 25 Yr- Qp = 14.35 cfs 

J!! 
(.) 

a 

15 

10 

5 

0 
0 

I 

.0 2.5 5.0 7.5 
J " ..... 10.0 12.5 1 .0 1 I .5 20.0 22.5 2 

Time (hrs) 
/ Hyd. 1 

I 

.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 
= 7.27 ac 
= 2.0% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 23.38 cfs 
Time interval = 5 min 
Curve number = 75 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 131 ,860 cuft 

1 - SCS Runoff- 100 Yr- Qp = 23.38 cfs 
25 

20 

J!! 15 
(.) 

0 
10 

5 

0 
0 .0 2.5 5.0 7.5 

L) "--
10.0 12.5 15.0 17.5 20.0 22.5 2 

Time (hrs) 
/ Hyd. 1 

.0 
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Hydrograph Plot 

Hyd. No. 3 

I POST-DEVELOP (TO BMP) 

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

= SCS Runoff 
= 1 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 35.42 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 180,283 cuft 
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3 - SCS Runoff - 1 Yr - Qp = 35.42 cfs 
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Hydrograph Plot 

Hyd. No. 3 

POST-DEVELOP (TO BMP) 

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

= SCS Runoff 
= 2 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 54.03 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 267,683 cuft 

3 - SCS Runoff - 2 Yr - Qp = 54.03 cfs 
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Hydrograph Plot 

Hyd. No. 3 

POST-DEVELOP (TO BMP) 

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

= SCS Runoff 
= 10 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 75.20 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 368,064 cuft 

3- SCS Runoff- 10 Yr- Qp = 75.20 cfs 
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Hydrograph Plot 

Hyd. No. 3 

POST-DEVELOP (TO BMP) 

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

= SCS Runoff 
= 25 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 120.15 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 584,711 cuft 

3- SCS Runoff- 25 Yr- Qp = 120.15 cfs 
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Hydrograph Plot 

Hyd. No. 3 

POST-DEVELOP (TO BMP) 

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

= SCS Runoff 
= 100 yrs 
= 46.22 ac 
= 2.0% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 186.50 cfs 
Time interval = 5 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 38 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 912,495 cuft 

3- SCS Runoff- 100 Yr- Qp = 186.50 cfs 
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Hydrograph Plot 

Hyd. No. 5 

I POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 1 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 2.80 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 0.86 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 6,759 cuft 
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5 - SCS Runoff - 1 Yr - Qp = 0.86 cfs 
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Hydrograph Plot 

Hyd. No. 5 
POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 2 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 3.50 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 1.74 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 11,757 cuft 

5- SCS Runoff- 2 Yr- Qp = 1.74 cfs 
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Hydrograph Plot 

Hyd. No. 5 

I POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 10 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 4.25 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 2.87 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 18,000 cuft 
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5- SCS Runoff- 10 Yr- Qp = 2.87 cfs 
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Hydrograph Plot 

Hyd. No. 5 

I POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 25 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 5.77 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 5.54 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 32,610 cuft 
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5 - SCS Runoff - 25 Yr - Qp = 5.54 cfs 

~ 

6 

5 

4 

(,) 3 
a 

2 

1 

0 
0 .0 2.5 5.0 7.5 

\ 

.) ' l'oooo... 

10.0 12.5 1 .0 17.5 20.0 22.5 2 

Time (hrs) 
/ Hyd.5 

.0 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 143



I 
I 

Hydrograph Plot 

Hyd. No. 5 

I POST-DEVELOP (TO CHANNEL) 

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

= SCS Runoff 
= 100 yrs 
= 3.81 ac 
= 0.0% 
=USER 
= 7.95 in 
= 24 hrs 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 9.90 cfs 
Time interval = 5 min 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 44 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 56,425 cuft 
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5- SCS Runoff- 100 Yr- Qp = 9.90 cfs 
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Reservoir Report 

Reservoir No. 1 - SED BASIN@ HOLE 18 

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 80.00 35,303 0 0 
2.00 82.00 40,107 75,410 75,410 
4.00 84.00 45,015 85,122 160,532 
6.00 86.00 50,023 95,038 255,570 
7.00 87.00 52,566 51,295 306,865 
7.10 87.10 65,663 5,911 312,776 
8.00 88.00 69,309 60,737 373,513 

10.00 90.00 77,577 146,886 520,399 
12.00 92.00 86,075 163,652 684,051 
14.00 94.00 100,725 186,800 870,851 
16.00 96.00 146,200 246,925 1,117,776 

Culvert I Orifice Structures Weir Structures 

[A] [8] [C] [D] [A] [8] [C] [D) 

Rise in = 30.0 8.0 0.0 0.0 Crest Len ft 10.00 7.00 0.00 0.00 
Span in = 30.0 8.0 0.0 0.0 Crest El. ft = 94.50 90.30 0.00 0.00 
No. Barrels = 1 1 0 0 Weir Coeff. = 2.60 2.60 0.00 0.00 
Invert El. ft = 81.00 87.67 0.00 0.00 Weir Type = Broad Broad 
Length ft = 400.0 1.0 0.0 0.0 Multi-Stage = No Yes No No 
Slope% = 0.50 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft 

Stage I Storage I Discharge Table 
Note: All outflows have been analyzed under inlet and outlet control. 

Stage Storage Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Exfil Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 80.00 0.00 0.00 0.00 0.00 0.00 
2.00 75,410 82.00 0.00 0.00 0.00 0.00 0.00 
4.00 160,532 84.00 0.00 0.00 0.00 0.00 0.00 
6.00 255,570 86.00 0.00 0.00 0.00 0.00 0.00 
7.00 306,865 87.00 0.00 0.00 0.00 0.00 0.00 
7.10 312,776 87.10 0.00 0.00 0.00 0.00 0.00 
8.00 373,513 88.00 0.37 0.34 0.00 0.00 0.34 

10.00 520,399 90.00 2.61 2.37 0.00 0.00 2.37 
12.00 684,051 92.00 43.70 3.36 0.00 40.34 43.70 
14.00 870,851 94.00 60.46 0.97 0.00 59.48 60.45 
16.00 1,117,776 96.00 65.73 0.58 47.77 65.13 113.48 
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Hydrograph Plot 

Hyd. No. 11 

SED BASIN ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 25 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 91.66 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 32.17 cfs 
= 5 min 
= SED BASIN @ HOL 
= 656,328 cuft 

Hydrograph Volume= 578,561 cuft 

11 - Reservoir - 25 Yr - Qp = 32.17 cfs 
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Reservoir Report 

Reservoir No. 2 - WET POND @ HOLE 18 

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) 

0.00 
2.00 
4.00 
6.00 
7.00 
7.10 
8.00 

Elevation (ft) 

80.00 
82.00 
84.00 
86.00 
87.00 
87.10 
88.00 
90.00 
92.00 
94.00 
96.00 

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft) 

10.00 
12.00 
14.00 
16.00 

35,303 
40,107 
45,015 
50,023 
52,566 
65,663 
69,309 
77,577 
86,075 

100,725 
200,000 

Culvert I Orifice Structures 

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

Rise in = 30.0 8.0 0.0 0.0 
Span in = 30.0 8.0 0.0 0.0 
No. Barrels = 1 1 0 0 
Invert El. ft = 81.00 87.70 0.00 0.00 
Length ft = 400.0 10.0 0.0 0.0 
Slope% = 0.50 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage = n/a Yes No No 

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

0.00 0 80.00 0.00 0.00 
2.00 75,410 82.00 0.00 0.00 
4.00 160,532 84.00 0.00 0.00 
6.00 255,570 86.00 0.00 0.00 
7.00 306,865 87.00 0.00 0.00 
7.10 312,776 87.10 0.00 0.00 
8.00 373,513 88.00 0.29 0.29 

10.00 520,399 90.00 2.36 2.36 
12.00 684,051 92.00 43.69 3.35 
14.00 870,851 94.00 60.46 0.97 
16.00 1,171,576 96.00 65.73 0.58 

ClvC 
cfs 

0 
75,410 
85,122 
95,038 
51,295 

5,911 
60,737 

146,886 
163,652 
186,800 
300,725 

0 
75,410 

160,532 
255,570 ....... 
306,865 , 1. (.. I 

312,776 a•'l 7-)' ·~ S 1 
373 513 ° (. 
520:399 
684,051 
870,851 

1,171,576 

Weir Structures 

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

Crest Len ft 10.00 7.00 0.00 0.00 
Crest El. ft = 94.50 90.30 0.00 0.00 
WeirCoeff. = 2.60 2.60 0.00 0.00 
Weir Type = Broad Broad 
Multi-Stage = No Yes 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. 

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

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.29 
0.00 0.00 2.36 
0.00 40.34 43.69 
0.00 59.48 60.45 
47.77 65.13 113.48 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 7 

I WET POND ROUTED 
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Hydrograph type = Reservoir 
Storm frequency = 1 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 89.24 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 1.85 cfs 
= 5 min 
= WET POND @ HOLE 
= 464,814 cuft 

7 - Reservoir - 1 Yr - Qp = 1.85 cfs 
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Hydrograph Plot 

Hyd. No. 7 

Hydraflow Hydrographs by lntelisolve 

I WET POND ROUTED 
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Hydrograph type = Reservoir 
Storm frequency = 2 yrs 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 2.42 cfs 
= 5 min 

Inflow hyd. No. = 3 = WET POND @ HOLE 
= 529,359 cuft Max. Elevation = 90.11 ft 

Storage Indication method used. Hydrograph Volume= 259,972 cuft 

~ 

7 - Reservoir - 2 Yr - Qp = 2.42 cfs 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 7 

I WET POND ROUTED 
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Hydrograph type = Reservoir 
Storm frequency = 10 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 90.66 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 6.72 cfs 
= 5 min 
= WET POND @ HOLE 
= 574,267 cuft 

Hydrograph Volume = 360,164 cuft 

7- Reservoir- 10 Yr- Qp = 6.72 cfs 
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Hydrograph Plot 

Hyd. No. 7 
WET POND ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 100 yrs 
Inflow hyd. No. = 3 
Max. Elevation = 93.18 ft 

Storage Indication method used. 

Hydraflow Hydrographs by lntelisolve 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 57.65 cfs 
= 5 min 
= WET POND @ HOLE 
= 794,541 cuft 

Hydrograph Volume= 904,461 cuft 

7- Reservoir- 100 Yr- Qp = 57.65 cfs 
200 
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Hydrograph Plot 

Hyd. No. 9 

Hydraflow Hydrographs by lntelisolve 

I TOTAL POST-DEVELOPMENT (TO CHANNEL) 
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Hydrograph type = Combine 
Storm frequency = 1 yrs 
Inflow hyds. = 5, 7 

Peak discharge = 2.22 cfs 
Time interval = 5 min 

Hydrograph Volume= 179,797 cuft 

9 - Combine - 1 Yr - Qp = 2.22 cfs 
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Time (hrs) 
/ Hyd. 5 / Hyd. 7 / Hyd. 9 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 

TOTAL POST-DEVELOPMENT (TO CHANNEL) 

Hydrograph type = Combine Peak discharge = 3.46 cfs 
Storm frequency = 2 yrs Time interval = 5 min 
Inflow hyds. = 5, 7 

Hydrograph Volume= 271,729 cuft 

4 

3 

~ 
(,) 2 
a 

1 

0 
0 .0 

9 - Combine - 2 Yr - Qp = 3.46 cfs 

~ ...... 
r 

' " ' " "--"'- ~ 

9.7 19.4 29.1 38.8 48.5 58.2 67.9 7/.6 87.3 91 .0 

Time (hrs) 
/ Hyd. 5 / Hyd. 7 / Hyd. 9 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 
I TOTAL POST-DEVELOPMENT (TO CHANNEL) 
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Hydrograph type = Combine 
Storm frequency = 10 yrs 

Peak discharge = 7.14 cfs 
Time interval = 5 min 

Inflow hyds. = 5, 7 

Hydrograph Volume = 378,165 cuft 

9- Combine- 10 Yr- Qp = 7.14 cfs 
8 

6 
~ 

J!! (.) 4 
a 

~ 

" I 

~ 
............... 

" ............... "' 

2 

0 
0 a 16 24 32 40 48 56 64 72 8 0 

Time (hrs) 
/ Hyd. 5 / Hyd. 7 / Hyd. 9 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 9 

I TOTAL POST-DEVELOPMENT (TO CHANNEL) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hydrograph type = Combine 
Storm frequency = 100 yrs 

Peak discharge = 64.84 cfs 
Time interval = 5 min 

Inflow hyds. = 5, 7 

80 

60 

J!! 
u 40 a 

20 

0 
0 

Hydrograph Volume= 960,886 cuft 

9- Combine- 100 Yr- Qp = 64.84 cfs 

I 

l 
~ 

I 

I 

' ' "-.. \ 0111111 

.0 5.3 10.6 1 .9 21.2 26.5 31.8 37.1 42.4 47.7 53 .0 

Time (hrs) 
/ Hyd. 5 / Hyd. 7 / Hyd. 9 
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Hydraflow Plan View 

9 
2 

6 

Project file: 8881-05-STORM SYS 3 REV 2-25-03.s m IDF file: sampleFHA.IDF No. Lines: 19 03-18-2003 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 157



'Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up On Up Dn 
Line 

(ft) (a c) (a c) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 140.0 0.61 22.67 0.60 0.37 12.04 5.0 22.0 4.4 52.93 73.64 7.86 42 0.54 95.75 95.00 97.98 97.40 107.14 95.50 553-1 to 553-2 

2 1 151.0 1.24 22.06 0.35 0.43 11.68 10.0 21.5 4.4 51.82 70.90 5.78 42 0.50 96.50 95.75 99.38 99.13 105.10 107.14 553-2 to 553-3 

3 2 76.0 0.47 20.33 0.70 0.33 10.95 5.0 21.3 4.5 48.86 81.60 5.09 42 0.66 97.00 96.50 100.42 100.25 105.10 105.10 553-3 to 553-4 

4 2 72.0 0.49 0.49 0.60 0.29 0.29 5.0 5.0 7.2 2.13 17.85 2.76 15 7.64 102.00 96.50 102.58 100.25 106.19 105.10 553-3 to 553-5 

5 3 110.0 0.00 19.86 0.00 0.00 10.62 0.0 20.9 4.5 47.78 95.93 5.06 42 0.91 98.00 97.00 101.23 101.03 106.50 105.10 553-5 to 553, 

6 5 110.0 0.37 0.37 0.70 0.26 0.26 5.0 5.0 7.2 1.87 39.10 0.38 30 0.91 99.00 98.00 101.58 101.58 107.17 106.50 553-6 to 553-

7 5 185.0 0.34 19.49 0.70 0.24 10.36 5.0 20.3 4.6 47.26 70.17 5.15 42 0.49 98.90 98.00 101.90 101.58 105.08 106.50 553-6 to 553-8 

8 7 93.0 0.55 18.77 0.70 0.38 9.86 5.0 20.1 4.6 45.21 48.90 6.40 36 0.54 99.40 98.90 103.00 102.58 105.08 105.08 553-8 to 553-9 

9 8 209.0 0.28 4.93 0.70 0.20 2.83 5.0 13.1 5.5 15.52 19.79 4.94 24 0.77 101.00 99.40 104.78 103.80 107.31 105.08 553-9 to 553-10 

10 9 93.0 0.68 0.68 0.70 0.48 0.48 5.0 5.0 7.2 3.45 9.47 2.81 15 2.15 103.00 101.00 105.62 105.35 107.31 107.31 553-10- 553-11 

11 9 189.0 0.16 3.97 0.70 0.11 2.15 5.0 12.3 5.6 12.12 16.45 3.86 24 0.53 102.00 101.00 105.89 105.35 109.68 107.31 553-10- 553-12 

12 11 357.0 0.58 3.81 0.70 0.41 2.04 5.0 10.8 5.9 12.05 16.93 3.84 24 0.56 104.00 102.00 107.02 106.01 108.82 109.68 553-12-553-13 

13 12 93.0 0.18 1.07 0.70 0.13 0.75 5.0 5.4 7.1 5.34 8.78 3.02 18 0.70 104.65 104.00 107.61 107.37 108.82 108.82 553-13- 553-14 

14 12 145.0 0.08 2.16 0.70 0.06 0.89 5.0 10.2 6.0 5.33 7.39 4.34 15 1.31 105.90 104.00 108.36 107.37 109.73 108.82 553-13-553-15 

15 14 56.0 2.08 2.08 0.40 0.83 0.83 10.0 10.0 6.0 5.03 15.19 4.71 15 5.54 109.00 105.90 109.90 108.68 111.00 109.73 553-15-553-16 

16 8 38.0 13.29 13.29 0.50 6.64 6.64 20.0 20.0 4.6 30.53 69.62 9.85 24 9.47 103.00 99.40 104.87 103.80 107.00 105.08 ss3-7to55e 

17 7 52.0 0.38 0.38 0.70 0.27 0.27 5.0 5.0 7.2 1.93 14.02 1.57 15 4.71 101.35 98.90 102.60 102.58 105.29 105.08 553-8 to 553-18 

18 13 42.0 0.46 0.46 0.70 0.32 0.32 5.0 5.0 7.2 2.33 5.81 1.90 15 0.81 104.99 104.65 107.87 107.82 108.91 108.82 553-14- 553-14 

19 13 42.0 0.43 0.43 0.70 0.30 0.30 5.0 5.0 7.2 2.18 5.81 1.78 15 0.81 104.99 104.65 107.87 107.82 108.91 108.82 553-14-553-14 

Project File: 8881-05-STORM SYS 3 REV 2-25-03.stm IDF File: sampleFHA.IDF Total number of lines: 19 Run Date: 03-18-2003 

NOTES: Intensity= 88.24/ (Inlet time+ 15.50) A 0.83; Return period= 10 Yrs.; Initial tailwater elevation= 97.40 (ft) 
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LANE: COLONIAL HERITAGE BOULEVARD 
SIDE: RIGHT 

3: C"A 
STA. TO STA. c A 0 

..J I NCR. ACC. 
u. 

0.00 
Ditch 12+80 0.5 .20 0.10 0.22 

12+80 16+20 0.5 .230 0.12 0.12 

17+20 19+00 0.5 .430 0.22 0.22 

c 
Bw 

3: 
Tc 12 Q2 0~ O_i 

...JW 

...J> F ~ < . 
0.0 2.5 

5 5.6 1 2 c .012 2.5 
5 5.6 0.6 c .014 2.5 

5 5.6 1.2 c .081 2.5 

PROJECT: Colonial Heritage Boulevard. Phase I 
BY HWP DATE 5/21/02 

REV· 3/17/03 . 
EARTH GRASS CONC. 
n=.03 n=.05 n=.015 110 Q10 0.: REMARKS w 
VEL. Qn VEL. DEP. Qn VEL. DEP. c 

2.3 5 7.1 1.5 5.6 Grass V-Ditch 12"' Deep 
2.1 4 7.1 0.8 5 

3.4 4 7.1 1.5 5 EC-2 lined V-Ditch 12" 

\ 

-, I 
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Hydraflow Plan View 

1 

Project file: 8881-05-STORM SYS 4 .. stm IDF file: sampleFHA.IDF No. Lines: 5 08-09-2002 
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/ 
Hydraflow Storm Sewer Tabulation Page 1 

Station Len Orng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (ac) (ac) (C) (min) (min) (inlhr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 72.0 0.45 J 5.62 0.70 0.31 3.58 5.0 10.3 6.0 21.44 23.08 7.98 24 1.04 102.75 102.00 104.39 103.55 107.78 102.00 SS4-1 to Ss4-2 

2 1 250.0 1.08/ 1.23 0.70 0.76 0.86 5.0 7.5 6.6 5.67 6.13 4.62 15 0.90 105.00 102.75 107.72 105.80 110.10 107.78 SS4-2 to SS4-3 

3 2 93.0 0.15,( 0.15 0.70 0.11 0.11 5.0 5.0 7.2 0.76 6.70 0.62 15 1.08 106.00 105.00 108.23 108.22 110.10 110.10 SS4-3 to SS4-4 

4 1 57.0 0441 . I 3.94 0.70 0.31 2.41 5.0 10.1 6.0 14.50 14.98 4.62 24 0.44 103.00 102.75 106.03 105.80 107.78 107.78 SS4-2 to SS4-5 

5 4 43.0 3.5011 3.50 0.60 2.10 2.10 10.0 10.0 6.0 12.69 16.01 7.18 18 2.33 104.00 103.00 106.83 106.20 112.00 107.78 SS4-5 to SS4-6 

Project File: 8881-05-STORM SYS 4 .. stm IDF File: sampleFHA.IDF Total number of lines: 5 Run Date: 08-09-2002 

NOTES: Intensity = 88.24 I (Inlet time + 15.50) " 0.83; Return period= 10 Yrs. ; Initial tailwater elevation= 103.55 (ft) 
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CONSULTING ENGINEERS 

INLET 

~ 

"' :; .0 
Q) 0> E 0- r:: 

~ >- Q) 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 
BY 

STORM WATER INLET COMPUTATIONS 
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Colonial Heritage Boulevard, Phase I 
8881-5 
Spread Calc's 
1 OF 3 
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____ 

1 

___ -----c-0.36 ... ..ll.:J.. _9.252 ~252 __ _j_ 1.008 __ 1.008 0.001 0.02 9.4 Flow Approaching From Up Station __ __ -·-- __________________ __ 
Rp----- -- ---------------~ ----~ --r-- --~ r-- -- --· -- r-- -- ---------- -----· -··----------
1'-"----1----- -- ·-··---- --- -- --r-- ---- .____ -- --- ---- ----·-------· 
ss-3-=12 __ ~=38- 4 16+croc ::::3[1§' ~ ·o:n-z 1r.:r:r2 u.44ff -- 1f.448io:lr17 ~ 2.9 ----z OJ>'9' u.uH 

1 

u.lJHr ~ __ z ~ <J:l43 mST ~m -!T.94B' ~9'5 ~ ·CJ.ou2 =:::.:--==:::--=:=_--=: 
s-s-~ ~- --4 l·a+crcrc _ ~~_~:~_ ~ 7 ~ o.~ __ ~ ~-zio:m· \l-:nu o.u2 4.6 • u.4J 1.uo o.888 o. ~ o~ oJ!7 ~64T ~ lf.B'9'2 lf.TOT 3[005 ====--=::::::::::~:: 

. ·- ------- -----~ ---- --r-- ----· ---· ------------
---·-- [------;;: 20+27L 0.31 0.7 0.217 0.217 4 0.868 0.085 0.953 0.001 0.02 9.2 Flow Approaching From Down Station 1----;c-;; -~ 
ss 3-9 51:3c_:: _ __§_ --- _ =---= == = ____ ~ __ 1.875 o.oo1 o.o2 __ 2t==~t== -- -- ----~ o:18 -a~ o-:6~ ____ .]: =--:_-:- _ --_ --::.. 
l-----1---- ___ ----I~ _.ll2 0.168 0.168 4 0.672 0.25 ~ 0.001 0.02 9.1 Flow Approaching From Up Station __ r-- __________________ _ 

SS 3-7 m::3Il ~ 22+0Q1.- --u:-37 0.7 ~ \f.'259' ~4 TO$-- T0'3tf \f.OT9' \f.02:::::::!!! 2 1f.4'!7 I.UH 4 I.H7 j~ ~ 3.441U.14~ IU.14!> .3LijU.!>46' .:.().759'~-t=0:~78=i0t-0:Z~. ~~51 ______ _ 

SS3-l4A- [)l-3g- _____i ~R- ----o:46' ----u:7~ o.322 ----:r.5 . ·'"' 1.uu~ '·u"' "· '·"u" 1.u< 4 '·~' ,u. ~ ~ .140 o.16 m mff lf.B'B4 ·o:mrr --o:__cc·..o.f3=-·11 ______ __ 

-- l'2+47R- -o:o-g rn -CJ.(JI)_l' 0.0'63' --4 \l-:25Z ~:r t:38'2 \l-:D'OT ~ ---a-::r FTOWApproac mg rom Dow'nsral10n-- -- ---- ---- ----· --------·--------

~~= ::-.1~ _ -= =:o:ag --07_ ::g_-:-m>~ _Q,Q§~ = _! oz;;: ·m =~~t£-; ::::Q.~ 6.2 Flow~pproac~m~0:r~m op\~auonL__ =- =::::::c-:::::: :::::::::.::: =-=-~ ~~128' =~:~ ~~~ --~ --~----=---==-=~=~~~= 
ss 3-148 DI~3J!= _:::_:-4 rz+85R ... ---~ -o-:-r ·o::JoT ·o-:-:roT ~- T054 ::::::- :IQ.S! -o-:-o:r IOZ 2.9 ~ ~ o:o1!' ~ o.987 o.o:r2 ----z 3:44 -CJ.T43iu'fof s-:-rra --,n ·o-:-f!® u:933 ~f2T =::::::::-:::::::::.::.::::.::::.= 
Rp----- ----- ------ ·----- -- ----· ----~ --·-- ------~ --~--I~-------·---------- -----·----------
1'-"----1-- ------ --- -- -- --- -- ---- ·---- ----- f-- ------ -----f-- ---- - ----·-r-- ·--- --·- ----------------

ss 3-11 ol-38 r_--4 iB+ooR r:_--o:ss _ o.7 o.476 o.476 _ 4 1.904 = 1.904 o.o12 _Q,o2 1.1 t---z --o:2e o:os ~ o.634 o.D15 _ 2 3.44 .Q:143
1
o.1_1_! 9.698 o.411 o.61.§ ITI~ .Q:~~f ~=~-:---::..:=::::..:.:-=: 

§§~ ~ ;=_ 4~+75R ____ =--~ -~7_ ];266 0.266 :=:TI' ~ill! 1.662 o:o12 o:o2 4.3 2 0.465 0.08 4 ~ ~- --zl 3.44 0.143 10.151 _7.6_1 0.526 Co:7:'~ .!:12.!3_ <l:i3.~ =-·=-~-=::=:~:::-.:.::: 
--- 2o+27R- 1-----o.os -·-o:r 0.056 0.056 4 0.224 0.434 o.65a o:Oo1 o:o2 8 Flow Approaching From Down Station --- -- t------------ -- -~ -- ---- -···--- --·-- ---------

~- ___ §f.4c- ---6 ::..:=-:-= =--==-=-=-:--- === ____ 1.386
1

ooo1 o.o2 __ 21 t:::QML.:::t=l -- == -==~ ::..::..-.:= -9~ -o.1_±=-o.21 ~§~Q -~: 1 :-:-.:..-=~:=-::--:::..:::..:::.. 
______ r---- _ r---- ____ _().2§_ _ _Q.Z ~~ .lJ.!.!g _ _j_ ~ 0.728 0.001 0.02 8.3 tlow Approaching From Up Station ______________________________________ ........ __ __ 

iffi== ~.;._ ,=-=:' @.,~ i ~ ~ '''~ i,-, _:__' !"' = !"' ~~ ·~ '-'----; ~"'t'"'~' ' ~~ '"' ~'~ ~ ~ ~ :oo~ ~,_; ..... . 
1-:::-oc-:--~-loc·-- -·-- 28+18L __ __ Q}_! ___ 0.7 0.217 ~ 4 0.868 0.003 0.871 

1
0.001 0.02 8.9 Flow Approaching Fro_111_Down Station ___ f--· ____ ~ _ ____ _ __ ___ ____ ___ ___ __ _ _______ _ 

SS 
4
-
5 

DI-
3
A __ _2§. ----- ---a:l·:r -07 0.09T ·o1r9T ~ U-:-364 --i~ ~g~ ~ 61 F~~ac~~tm :;;;,\laliOr\t== --- --- c-- -r---- _.§._1_ _().1_!! _().27 ()_6.§.? - ---~ -- --- -- - -

~~ ~~~ ~ ;~~ ---=-~18 =-~;; ~;; ;;; ==; ~ === o-:-5~;;;-:::;;; 3.1 ~r6451:(J.Q"--4F982rCJ.015- -2 =~.;~ _Q:'~ ~-=;;~ =:Q~~ Q;rr i~~ io~ _ -----=-=--~~ 
r--- . . . 2ll+l8R ---u-.'3·3 ---0~7 o·:nr ·o:231 ---4 0~9-2'1 ·o-:n-15 \l~9'3'9' 0 001 -o·o·2 -"'9-z FIOwApproac lng rom Down'Stallon --- --- ... -- - -- -- --- -- - -- .... -- -
ss--4-2-- 01:-:rA- -z:o ---- ----- -- --- --- --- -- . . o.u2 ~.----.- o.oa .---~-- -------- ~'-s:T U'l1!'8 -CJ.27 ·o-:-696' ---s-:<~ ----------

1="--'--"-- --- -- -----· -·o:-12 --o-:-r UU84 -o-:-o1l4 -4 ·o-:336' -- 6~L~~i -u:n-z s.8 1FTOW7..1mroacnumFr~Op"Staflan --· ----· -- r---- -------- ·---- --- -·--- ----------------
•----- ------- --- ------ ------· ------- -·-- -·- ----~ ------ ---'-= --~~I I cr==-J-- ------ -·----- ----- --- ----- ....................... ---------------------

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 162



CONSULTING ENGINEERS 

INLET 

~ 
Q) :5 .0 

Q) Ol E a. " ~ >- Q) 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 
BY 

STORM WATER INLET COMPUTATIONS 
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James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

to X 

X 

X 

X 

Fraction of 
Site Served 

byBMP 

= 
= 
= 
= 

Weighted 
BMP Points 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 3/. S'-

B. NATURAL OPEN SPACE CREDIT 

Natural 
Fraction of Site .. Open Space Credit 

X 
(0.1per1%) 

X 
(0.15per1%) 

= 

= 

Points for 
Natural Open Space 

TOTAL NATURAL OPEN SPACE CREDIT: c 

C. TOTAL WEIGHTED POINTS 

3/ .. sz- + = 3/. sz.. 
Structural BMP Points Natural Open Space Points Total 

9 
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CHANNEL GEOMETRY 

Adequate Channel Analysis 
Colonial Heritage Boulevard, Phase I 

August 7, 2002 
Project No. 8881-5 

...._.. _______ TOP WIDTH ---------1 

TOP WIDTH= 
BOTTOM WIDTH = 

HEIGHT= 
Z= 

SLOPE (S) 
MANNING'S N 

~ BOTTOM WIDTH ~ 

50FT 
30FT 

1 FT 
10.0 FT 
0.02 FTIFT 
0.15 

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. 
N = (N1 + N2 + N3 + N4 + NS) * N6 + (N1 + N2 + N3 + N4 + NS) 

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

N = 0.15 

SOIL TYPE 

FINE SAND 

MAX. PERMISSIBLE VELOCITY= 

2-YEAR STORM EVENT 

TIME OF CONCENTRATION 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
DRAINAGE AREA = 

0.02 
0.03 
0.01 
0.03 
0.04 
0.15 

10 MIN. 
4.5 

0.46 
5.9 AC. 

2.37 FT /SEC 

PEAK FLOW RATE = 
PEAK VELOCITY = 

12.213 CFS 
0.78 FPS 

(SEE HYDROGRAPH) 
(SEE FOLLOWING PAGE) 

* VELOCITY FOR POST DEVELOPMENT 2-YEAR STORM IS 
LESS THAN MAXIMUM PERMISSIBLE VELOCITY OF 2.37 CFS 
THEREFORE, CHANNEL IS ADEQUATE. 

; tncrem~ntal WP ' ,'. :.:: ;:.: .. ~~<> . ' < vetoeity , .. Flow 
'o~pth: '··; 

- .. :· .; >~·. , ·, ':~-kT< ,· ., , , ~;. 

'Hydraulic Radius 
(FT) (SQ FT) (FT) (FT) (FT/SEC) (CFS) 

0.00 0.00 30.00 0.00 0.00 0.00 
0.10 0.30 32.01 0.01 0.06 0.02 

,<; 
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0.20 2.40 34.02 0.07 0.24 0.58 
0.30 8.10 36.03 0.22 0.52 4.22 
0.37 15.50 37.49 0.41 0.78 12.12 
0.40 19.20 38.04 0.50 0.89 17.16 
0.50 37.50 40.05 0.94 1.35 50.59 
0.60 64.80 42.06 1.54 1.88 121.84 
0.70 102.90 44.07 2.33 2.48 255.27 
0.80 153.60 46.08 3.33 3.15 483.10 
0.90 218.70 48.09 4.55 3.87 846.13 
1.00 300.00 50.10 5.99 4.65 1394.35 
1.10 399.30 52.11 7.66 5.48 2187.49 
1.20 518.40 54.12 9.58 6.36 3295.58 
1.30 659.10 56.13 11.74 7.28 4799.37 
1.40 823.20 58.14 14.16 8.25 6790.80 
1.50 1012.50 60.15 16.83 9.26 9373.39 
1.60 1228.80 62.16 19.77 10.30 12662.61 
1.70 1473.90 64.17 22.97 11.39 16786.26 
1.80 1749.60 66.18 26.44 12.51 21884.78 
1.90 2057.70 68.19 30.18 13.66 28111.57 
2.00 2400.00 70.20 34.19 14.85 35633.31 
2.10 2778.30 72.21 38.48 16.06 44630.23 
2.20 3194.40 74.22 43.04 17.31 55296.43 
2.30 3650.10 76.23 47.88 18.59 67840.06 
2.40 4147.20 78.24 53.01 19.89 82483.68 
2.50 4687.50 80.25 58.41 21.22 99464.42 
2.60 5272.80 82.26 64.10 22.58 119034.28 
2.70 5904.90 84.27 70.07 23.96 141460.32 
2.80 6585.60 86.28 76.33 25.36 167024.91 
2.90 7316.70 88.29 82.87 26.79 196025.92 
3.00 8100.00 90.30 89.70 28.24 228776.98 
3.10 8937.30 92.31 96.82 29.72 265607.63 
3.20 9830.40 94.32 104.22 31.22 306863.55 
3.30 10781.10 96.33 111.92 32.73 352906.74 
3.40 11791.20 98.34 119.90 34.27 404115.74 
3.50 12862.50 100.35 128.18 35.83 460885.79 
3.60 13996.80 102.36 136.74 37.41 523628.99 
3.70 15195.90 104.37 145.60 39.01 592774.55 
3.80 16461.60 106.38 154.74 40.63 668768.89 
3.90 17795.70 108.39 164.18 42.26 752075.86 
4.00 19200.00 110.40 173.91 43.92 843176.87 
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CHANNEL GEOMETRY 

Adequate Channel Analysis 
Colonial Heritage Boulevard, Phase I 

August7,2002 
Project No. 8881-5 

...__ _______ TOP WIDTH ---------1 

TOP WIDTH= 
BOTTOM WIDTH = 

HEIGHT= 
Z= 

SLOPE (S) 
MANNING'S N 

1-- BOlTOM WIDTH ~ 

30FT 
10FT 

1 FT 
10.0 FT 
0.02 FTIFT 
0.15 

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

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

N=0.15 

SOIL TYPE 

FINE SAND 

0.02 
0.03 
0.01 
0.03 
0.04 
0.15 

MAX. PERMISSIBLE VELOCITY = 2.37 FT /SEC 

2-YEAR STORM EVENT 

TIME OF CONCENTRATION 
RAINFALL INTENSITY= 
RUNOFF COEF. = 
DRAINAGE AREA= 

PEAK FLOW RATE = 
PEAK VELOCITY = 

15 MIN. 
4.5 
0.3 

13.73 AC. 

18.5355 CFS 
1.17 FPS 

(SEE HYDROGRAPH) 
(SEE FOLLOWING PAGE) 

* VELOCITY FOR POST DEVELOPMENT 2-YEAR STORM IS 
LESS THAN MAXIMUM PERMISSIBLE VELOCITY OF 2.37 CFS 
THEREFORE, CHANNEL IS ADEQUATE . 

.tncrelllental , ·· .. :·Area>· 
,·, ' '·. ~. ,·: : '·vetoci~· Flow 

, •..•. oe(iffl\·•·.·•· .. . 'Hy:draolic Radius 
· . .··:A::.:. .. 

y -~<,_:;>i:~· .. 

(FT) (SQ FT) (FT) (FT) (FT/SEC) (CFS) 

0.00 0.00 10.00 0.00 0.00 0.00 
0.10 0.10 12.01 0.01 0.06 0.01 

YC027_COLONIAL_HERITAGE_PHASE_1_BLVD - 173



0.20 0.80 14.02 0.06 0.21 0.17 
0.30 2.70 16.03 0.17 0.43 1.16 
0.40 6.40 18.04 0.35 0.71 4.52 
0.50 12.50 20.05 0.62 1.03 12.86 
0.54 15.82 20.87 0.76 1.17 18.54 
0.60 21.60 22.06 0.98 1.39 30.02 
0.70 34.30 24.07 1.43 1.78 61.22 
0.80 51.20 26.08 1.96 2.21 113.15 
0.90 72.90 28.09 2.60 2.66 194.05 
1.00 100.00 30.10 3.32 3.14 313.82 
1.10 133.10 32.11 4.15 3.64 484.10 
1.20 172.80 34.12 5.06 4.16 718.28 
1.30 219.70 36.13 6.08 4.70 1031.65 
1.40 274.40 38.14 7.19 5.25 1441.39 
1.50 337.50 40.15 8.41 5.83 1966.66 
1.60 409.60 42.16 9.72 6.42 2628.63 
1.70 491.30 44.17 11.12 7.02 3450.56 
1.80 583.20 46.18 12.63 7.64 4457.82 
1.90 685.90 48.19 14.23 8.28 5677.97 
2.00 800.00 50.20 15.94 8.93 7140.75 
2.10 926.10 52.21 17.74 9.59 8878.17 
2.20 1064.80 54.22 19.64 10.26 10924.55 
2.30 1216.70 56.23 21.64 10.94 13316.50 
2.40 1382.40 58.24 23.74 11.64 16093.05 
2.50 1562.50 60.25 25.93 12.35 19295.61 
2.60 1757.60 62.26 28.23 13.07 22968.03 
2.70 1968.30 64.27 30.63 13.80 27156.66 
2.80 2195.20 66.28 33.12 14.54 31910.35 
2.90 2438.90 68.29 35.71 15.29 37280.50 
3.00 2700.00 70.30 38.41 16.04 43321.07 
3.10 2979.10 72.31 41.20 16.81 50088.66 
3.20 3276.80 74.32 44.09 17.59 57642.47 
3.30 3593.70 76.33 47.08 18.38 66044.41 
3.40 3930.40 78.34 50.17 19.17 75359.05 
3.50 4287.50 80.35 53.36 19.98 85653.71 
3.60 4665.60 82.36 56.65 20.79 96998.46 
3.70 5065.30 84.37 60.04 21.61 109466.14 
3.80 5487.20 86.38 63.52 22.44 123132.42 
3.90 5931.90 88.39 67.11 23.28 138075.79 
4.00 6400.00 90.40 70.80 24.12 154377.59 
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CONSUlTING ENGINEERS 

From: 12~ Srti l 
cc: 

AES CONSULT I ~~G ENGINEER::; 757 220 8994 P.01 

AES Consulting Engineers Fax :Niernorandum 
5248 Olde Towne Road, Suite 1 • Williamsburg, Virginia 23188 

Telephone: (757) 253-0040 • Facsimile: (757) 220-8994 • Email: aes@aesva.com 

Pages, including cover page: {> 
cc Fax Number: 

0 Urgent 0 For Your lnformat;on 

Comments: 

t N TJ.JiS C.ALC.S. J'S S1' 1 L..t... "'rWJG.!' WU AT IS 

confidentiality Note: The documents accompanying this fax may contain confidential information. This information is intended only for the use of the 
individual or entity named on the transmission sheet. If you are not the intended recipient, you are hereby notified that any disclosure, copying 
distribution. or the taking of a11y action in reliance on the contents of this faxed information is strictly prohibited, and that the documents should b~ 
returned to AES Consulting Engineers. If you have received this fax in error, please notify us by telephone immediately at the number above so that we 
can arrange for the return of the original document at no cost to you. 
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I. 

AES CONSULT H1G Er~G I NEERS ?57 220 8'3'34 F.1:12 

CALCULATIONS FOR SCS HYOROGRAPH GENERATION AND CHANNEL PROTECTION 
FOR SMP@ 18TH HOLE 

COLONIAL HERITAGE BLVD. 
AES Project No.: aata-os 

July 24. 2002 
Rev;sed: February 13.2003 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A. Pr.,.Devalopment DrainQge Area to Point of Concern = 
B. Pre-development Land Use. Soil ClaSsification and Calculation of Composite Curve Number 

§.QjL 
l±lQr_ologic 

Group Pre-Development Land Use 

1) 15·f 
2) 1 i · 6 Creven-U chee 
3) 14-6 Emporia Fine Sandy Loam 
4) 206 
5) 29A 

Totals • 
Composite CN = 

C. Pre-Development Time of Concentration Calculations 
1) Overland Flo.,· (maximum 300 feet) 

Surface description (table 5· 7) 
Manning's roughness coefficient. n (table 5·7) 
Length of· overland now. L 
2-vear 24-hour rainfall, P2 
Average slope of overla~d flow , s 

c 
c 
c 
A 
c 

Travel time, Tt ~ (0.007•(n'L)'O.S)I(P2'0.6's'O 4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description. paved or unpaved 
Length of shallow concentrated fiow, L 
Average •lope of shallow concentrated flow, ; 
AYerage velocity, v 
Travel time. Tt" U(3600'v) 

J) Channel or Pipe Flow 
Umgth of channel flow. L 
Average velocity of channel flow, v 
Tr~vel time, Tt: U(3600'v) 

Total Time Of Concentration-

Wooded. Fair 
Pasture. Grass. Fair 
Pasture. Grass. Fair 
Pasture, Grass, Fair 
Pasture, Grass, Fair 

Page 1 

7.27 Acre• 

Curve 
61M.2f_ Numb~ 

Land Use for Land Adiu&ted 
lin Acres) Use (CN\ lQ!l 

0.2 73 
0.46 79 
0.14 79 
4.95 73 
1.52 79 

7.3 

or 

15 
36 
11 

361 
120 

543 
75 

Pasture/Grass 
0.24 
300 Feel 
3.6 inches 

0. 02 feet per foot 
0.54 hours 

unpaved. gras.~ 
300 Feet 

0.01 fee\ per foot 
1.6 feet per second 

0,05 hours 

1740 Feet 
3.5 feet per second 

0.14 ho~rs 

0.73 hours 
44 minutes 
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II. POST-DEV£l.OPMENT CONDITIONS TO 6MP 
A. PO!t-Deve!opment Drainage Area to Point cl Concern '" 
8. Post-development Land lJse, Soil Classification and Calculation of Composite Curve Number 

Soil 
Hydrologic 

Soil Type Group 

1) 8-B Caroline 
2) 8-B Caroline 
3) 8-B Caroline 
4) 8-B Caroline 
5) 11-B Craven-Uchee 
6) 14-B snd C Empona Fine Sandy Loam 
7) 14-B and C Emporia Fin9 Sandy Loam 
8) 14-B and c Emporia Fine sandy Loam 
9) 14-B and C Emporia Fif1e Sandy Loam 
IOJ i 5-D and F Emporia Complex 
11) 1 5-0 and F Emporia Complex 
12) 16-D and F Emporia Complex 
13) 20-B Kenansville 
14) 20·8 Kenansville 
15) 20-B Kenansville 
16) 20·6 Kenansville 
17) 20·B Kenansville 
1B) 2!l-A Slagle 
19) 29-A Slagle 
20) 29·A Slagle 
21) 29-A Slagle 
22) 34-S and C Uchee 
23) 34-B and C Uchee 
24) 34-B and C Uchee 
25) 34-B and C Uchee 

Total AdjU$ted C N = 
Composite CN " 

C. Post-Development Time of Conc9ntration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (tebta 5-7} 
Manning's roughness coefficient, n (table 5-7) 
Length of overiand flow, L 
25-year 24-hou r rainfall, P25 
Average slope of overland flow , s 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
A 
A 
A 
A 
A 
c 
c 
c 
c 
A 
A 
A 
A 

Travel time, Tt ~ (0.007'(n'L)'O.B)/(P2•'0.5's'0.4) 

2) Shallow concentrated fiaw (max1mum 300 feet) 
Surface description. paved or unpaved 
Length of shaiiOIN concentrated flow, L 
Average olope of shallow concent<ated f.ow. s 
Average velocity, v 
Travel time, Tt" L1(3SOO'v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel 9ow, v 
Travel time, Tt = U{3600'v) 

Total Time of Concentration= 

Post-Develo~ment Land U~~ 

Commercial 
Roadway 

Count;y Club (appr>< 72% imp&r.) 
Open Space 
Open Space 
Commerc101 

Roadway 
Country Clul> (apprx 72% imper.) 

Open Space 
Golf Course 

Country Club (apprx 72% imper) 
Pond 

Open Space 
Golf Course 
Commercial 

Roadway 
Countr; Club (apprx 72% imper.) 

Roadway 
Golf Course 
Open Space 

Country Club (apprx 72% imper.) 
Commercial 

Pond 
Golf Couree 
Open Space 

Page 2 

.A.rea of 

~ 
~ 

2.70 
0.99 
1.24 
1.45 
0.14 
0.24 
2.54 
0.87 
0.86 
1.79 
2.87 
1.27 
1.52 
2.08 
5.40 
1.86 
1.64 
0.11 
2.58 
1.46 
3.06 
6.18 
0.42 
2.4S 
0.47 

46.22 

757 220 83':34 P.03 

Curve 

~ 
for Land 
UseiCNl 

94 
98 
g~ 

74 
74 
94 
98 
91 
74 

74 
91 
76 
39 
39 
89 
96 
81 
98 
74 
74 
91 
89 
99 
39 
39 

or 

46.22 Acres 

~ 
i.Q,!l 

254 
97 

113 
107 

10 
23 

249 
79 
64 

132 
261 

97 
59 
81 

481 
184 
133 

11 
191 
108 
278 
550 

42 
00 
18 

3,700 
60 

grass 
0.24 
300 Feet 
6.5 inche~ 

o. 008 feel per loot 
0.58 hours 

unpaved 
200 Feet 
om teet per toot 

1. 6 feet per second 
0.03 hours 

1100 Feet 
19 lee1 per >econd 

0.02 hours 

0.63 hours 
38 minu1E!s 
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Ill. POST -DEVELOPMENT CONDITIONS TO POINT OF CONCERN {EXCL UOING RUNOFF TO 6MP) 
A Post-Development Drainage Area ro Point of Concern = 
B Post-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil 
H~d(ologic 

1) 
2) 
3) 
4) 
5) 
6) 
7) 

~ 

1 i·B Craven-Uchee 
14-B and C Emporia Fine Sand~ Loam 
15-0 and F Emporia Complex 
20-B Kenansville 
20-B Kenansville 
29-A Slagle 
29-A Slagle 

Total Adjusted CN = 
COmposite CN = 

Group 

c 
c 
c 
A 
A 
8 
B 

C. Past-Development Time of Concantr;ation Calculations 
1) Ovtirland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5·7) 
Length of overland now, L 
25-year 24-hour rainfall, P25 
Average slope of overland flow . s 
Travel time, Tt = (0.007'(n·L)'0.8)1(P2'0Ss'O 4) 

2) Shallow concentrated ftow (maximum 300 feet) 
Surface de,;ription, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow conoentrated flow, s 
Average velocity, v 
Travel time, Tt = U(360o·v) 

3) Channel or Pipe Row 
length of channel flow, L 
Average velocHy of channel flow, v 
Travel time, Tt = L/(J600'v) 

Tots! Time of Cc!'\Centration = 

Post-Deve!Ogment Land Use 

Golf Course 
Golf course 
GoliCourse 
Golf Course 

Reidenlial - 1/4 acre lots 
Golf Course 

Reiden!ia!- 114 acre lots 

PageJ 

Curve 
Area of Number 

land Use for land 
(jn Acres) Use ICN) 

0.44 74 
0.14 74 
0.20 74 
0.83 39 
0.67 61 
0 18 74 
1.35 83 

3.81 

or 

3.81 Acres 

Adjusted 
1Qi) 

33 
10 
15 
32 
41 

13 
112 

256 
67 

Golf Course 
0.41 
300 Feet 
6.5 inches 

0.014 feet per foot 
0.71 hour& 

unpaved 
250 Feet 

0.025 feet per foot 
2.6 feet per second 

0.03 hours 

115 Feet 
16 feet per second 

0 00 hours 

0.74 hours 
44 minutes 
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Elevation Area !n~rementai Volume Inc, Volume Sum Sum 

UiUU (cu. ft) !.9!.J!!j Volume Volume 

leu. fll ~ 

87,0 52566 0 0 0 

88.0 1.0 69309 60938 2257 60938 2257 

90.0 2 775TT 145686 5440 207824 7697 

92.0 2 86075 163652 6061 371475 i3758 

94.0 z 94802 180877 8699 552353 20458 

Pace4 
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V. DETERMINING RELEASE RATE OF 1-YEAR, 24·HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTEC110N 

Volume of 1-Year, 24-Hour Storm (based upon HydfOilraph #1) = 180,283 cubicfeet 

Elevation of water surface associated Wi!f11-Year, 24-Hour Storm Volume= 90.5 

Elevation of Release Inlet for Channel Protection " 86.0 

Average Head, in feet, on Release Inlet 1.3 

Average Release Rate Calculation 

180,283 cullic feet 
(Z4 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 1 2)) '(1/2) • 0.6 • 3. 14))) ' ( 1 12) 

wnere, Q equals Average Release Rate, in ch 
h equals Average Head, 1n feet 

Diameter of Release lnlei :: 0.80 feet or 

VI. SEDIMENT FOREBAY SIZING 

Forebay Vol~ me (V) = 0.1" per Impervious Acre 

P&rcenllmpervious of the BMP Waters~ed. Post-Oe~e!opmenl 

Drainage Area of lhe BMP Watershed 

lmpeiVious Acres of BMP Watershed 

PROPOSED POND VOLUME' FOR SEDIMENT FOREBAY 

Area lncremental Volume 

l&lU {Q.LfU 

6t0 798 0 

82.0 1.0 1074 93G 

84.0 2.0 1731 2805 

86.0 2.0 2526 4257 

87_0 1.0 2977 2751.5 

Page 5 

10 inches 

33.4% 

45.22 acres 

15.42 acres 

Inc. Volume Sum 

~ Volume 

(cu. ft) 

35 936 

104 3741 

158 7998 

102 10749.5 

(S" used in design) 

Sum 

Volume 
_[g,ugJ 

35 

139 

29S 

398 

r.~o 
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VII. DETERMINING REQUIRED WATER QUALITY VOLUME 

Due to preliminary considerations, it is desired to provide this site extended detention wei pond to achieve a 1 D point BMP rating for the 
facility. Under the James City County guide lines for storm water managemant 8MPs. the extended deten!ion wet pond may have one 
half of the water quality volume stored in the permanent pool ar1d one Mlf of the water qualrty volume released in a 24-hour period. 

Percent impervious of the BMP Watershed. Post-Development 33.4% 

Df!linage Area of the BMP Watershed 46.22 acre> 

impervious .Acres of BMP Watershed 15.42 acres 

Calculation for water QualityVotume, WOv 

WOv"' (2.0 'tnches per impelVious acre) '(impervious acres of BMP watershedj 

WQv "'(2.0 inches)'( 1 ftl 12 inches) • (4:1560 sq. Ft per acre)· {impervious acres of BMP watershed) 

WOv"' (2.0 inches)'( 1 ft/12 inches)· (43560 sq. Ft per acre) 15.42 

1/2WOv"' 

Elevation of 112 WQv = 

Eleva1ion of release inlet for 1/2 water quality volume~ 

Average head, in feet, on release inlet= 

Average release rate calculation 

0.0 cubic feet 

56975 cu. Ft 
111949 cu. Ft 

0 cu. l'l 

80.2 

90.0 

0.0 

(24 hours x 6C minutes/hour x 60 seconds/ minute) 

Calculation Of size of release inlet for 11.2 Water Quality Volume 

Diame1er of Release lnle1- 2 • ( Q I ((64.32' (h 12i)' (1/2) • 0.6 '3.14))) '\112) 

where. Q equals Average Release Rate, in cis 

h equals Average Head, in feet 

Diameter of Release inlet = feet. or 

100% of Water Quality Volume 
is contained within Pennanent Pool 
Therefore, no routing is Required 

Page6 

111949 cu. Ft 

Required Volume> for Permanent Pool 
Desig!'l Volume for Permanent Pool 

(2" per Impervious Acre] 

Volume to be Released In 24-Hours 

0.0 cfu 

0 inches 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, RO. Box 8784, WilliAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

(757) 253-6626 
. . ENviRONMENTAL DMSION 

(757) 253-6670 
PlANNING 

(757) 253-6685 
codecomp@james-city.va.\IS environ @james-city. va. us planning@james-city.va.us 

Mr. Brian Rettman, Construction Manager · 
Colonial Heritage LLC 
6895 Richmond Road 
Williamsburg, Va. 23188 

August 4, 2003 

Re: Colonial Heritage Phase 1 Boulevard · · 9 / H fillt.t:" 
Cotinty Plan No. SP-75-02; Amended SP-36~?~.tL ~' 6 w 

· Interim Certification- Master Plan Pond# 3 (_J;Y" ttole Pond) 
County BMP ID Code: YC 027 . · . 

Dear Mr. Rettman: 

CoUNIT ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

Interim certification materials as for"\Varded to our office for the above referenced BMP facility 
were reviewed and found to be satisfactory. The submission appears to address previous comment# 8 
dated Match 18th 2002 for County Plan No. SP-75-02 (Phase 1 Boulevard), comment# 5 dated February 
14th 2003 for County Plan No. SP-10-03 (Clubhouse) and requirements imposed by the current James 
City County, Environmental Division, Stormwater Management!BMP Facilities, Record Drawing and 
Construction Certification, Standard Forms & Instructions. 

Final record drawing and construction certification of additional permanent components is 
·required once the BMP is properly converted from a temporary sediment basin to a permanent BMP and 
fmal basin construction is complete. It should be noted that based on our field inspection as performed 
on August 1st 2003, for final certification purposes, manhole steps will be required on the interior of the 
primary riser structure. Also, upstream end of the 8-inch low flow orifice pipe (El. 81.37) should be 
marked in the field with a painted stake or other similar method to aid with future required inspections. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspectot, Jim 
Rudnicky at 757-259-4026 if you have any further comments or questions. 

cc: Howard Price, AES -(via fax) 
Michael Galli, ECS- (via fax) 
Scott Massie, Jack L. Massie- (via fax) 

G:\SWMProg\AsBuilts\Interim.yc026 . 

. . ~ 
' '· 

.··· 
1. " 

. ' 
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Scott Thomas 

From: Scott Thomas 

Sent: Monday, August 04, 2003 9:32AM 

To: Christopher Johnson 

Subject: FW: JCC Env Div Comm SP-10-03 

The attached comment recently issued by the Environmental Division dated July 31, 2003 has been properly 
addressed. This comment pertained to satisfying interim certification requirements for offsite Master Plan Pond # 
3 (181h hole pond). The Colonial Heritage Club (County Plan No. SP-10-03) can now be approved for Land
Disturbing and Final Site Plan purposes from our Division. 

(Note: Information needed to satisfy this comment does not result in the need to resubmit the project plans again 
through our division.) 

If you need us to "officially" sign off on a transmittal form, please forward it to our office. 

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

-----Original Message----
From: Scott Thomas 
Sent: Thursday, July 31, 2003 4:37 PM 
To: 'Arch Marston'; 'Howard Price'; 'Rick Smith' 
Cc: Christopher Johnson; Darryl Cook 
Subject: JCC Env Div Comm SP-10-03 

Arch Marston, Howard Price, Rick Smith 
AES Consulting Engineers 

Attached are advance James City County Environmental Division review comments for the Colonial Heritage 
Club, County Plan No. SP-10-03. 

Please call me at 757-253-6639 or Mike Woolson at 757-253-6823 if you have any questions about the 
Environmental Division comments. 

(Note: Comments are in Wordperfect v 9.0 format. Will also forward a hard copy fax.) 

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

Visit: 
http://www j_mnes-citv. va. us/resources/ devmgmt/div devmwt_environ.html 
and 
www.protectedwithpride.org 

8/4/2003 
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CONSULTING ENGINEERS 

Mr. Dave Anderson 
Planner 
James City County 
P.O. Box 8784 
Williamsburg, 23187-8784 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 

(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

August 7, 2002 

RE: U.S. Home/Colonial Heritage Blvd. Phase 1 
JCC Case No. SP-075-02 
AES Project No. 8881-05 

Dear Mr. Anderson; 

The following is a response to your comments, dated June 27,2002. If you have any 
questions, or require clarification, please call. 

Dave Anderson, Planner, James City County 

Suggestions. June 24, 2002 

1. Regarding the bike trail - it is my understanding that VDOT requires a minimum width 
of 1 0 feet for a shared facility trail, which would include both bike traffic and pedestrian 
traffic. I anticipate that the bike trail shown on the plans will be utilized as a shared 
facility. Although the proffers require a bike trail of a minimum width of 8 feet, a trail of 
1 0 feet in width would allow for safer travel of pedestrians and cyclists. Please consider 
widening the trail to ten feet to provide this higher level of safety. 

Response: U.S. Homes has concluded the 8 ·bike trail I pedestrian path as proffered will be 
adequate to serve this development. It is private and does not have to meet VDOT specs. 

2. The sidewalk shown on the plans does not tie into the sidewalk along Route 60 located to 
the north side of Colonial Heritage Blvd. Is it possible to extend the sidewalk along the 
north side of the entry drive to connect to the sidewalk on Route 60? As it is currently 
proposed, pedestrians utilizing the sidewalks to the north side of the entry drive would 
have to cross the entry drive once to connect to the bike trail, travel along the bike trail to 
access the sidewalk along Route 60 to the south side of the entry drive, and cross the 
entry drive once again in order to access the sidewalk along Route 60 to the north side of 
the entry drive. This will be inconvenient for pedestrians and they will likely take the 
shortest route by cutting across the grass to access the sidewalk, thereby creating an 
unwanted dirt path between the two sidewalks. Furthermore, connecting these two 
sidewalks would eliminate the need, and the danger, to cross the entry drive for 
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Mr. Dave Anderson 
August 7, 2002 
Page 2 of 10 

pedestrians leaving the property and traveling north or pedestrians entering the property 
from the north. 

Response: The Owner does not ·wish to provide pedestrian access on both sides of Colonial 
Heritage Blvd. The sidewalk I trail system as shm"'n meets the requirements in the proffers. 

Environmental Division Review Comments 

General Comments 

-t: A Land Disturbing Permit and Siltation Agreement, with surety, are required for this 
project. 

Response: The Owner/Developer will obtain these prior to construction. 

// 

/2. A Subdivision Agreement, with surety, shall be executed with the County prior to 
recordation of any plats. 

Respon.'ie: The Owner/Developer will provide. 

~-Water and sewer inspection fees must be paid prior to the issuance of a Land Disturbing 
Permit. 

e.s.z:uHl~.....J. he Owner/Developer will provide. 

~A St dard Inspection I Maintenance Agreement is required to be executed with the 
nty due to the proposed stormwater conveyance systems and Stormwater 

Managemen!.JBMP facilities associa~d with this project. --
esponse: The Owner/Developer will provide.~ 

/ -~······-·~·····--·······-···-·_____J 
5. Miss Utility. Provide standard notes requiring contact of Miss Utility prior to any utility 

or site work excavations. 

Response: Please refer to the General Notes. 

v 
6. A Geotechnical Report, prepared by a professional, is required to be submitted for the 

BMP design prior to approval of this plan or issuance of a Land-Disturbing permit for the 
project. This will need to address how the replacement ofthe riser will occur when the 
basin is converted from sediment basin mode to permanent. 

Response: The subcontractor, ECS Ltd. will provide. 

~ecord Drawing and Construction Certification. The stormwater management/BMP 
facility as proposed for this project will require submission, review and approval of a 
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.... 
Mr. Dave Anderson 
August 7, 2002 
Page 10 of 10 

We trust that the information provided herein adequately responds to your comments. If you 
need more information or additional copies of the plans for your review, please do not hesitate to 
contact us. 

S:VOBS\8881 \05-ENTR\ Wordproc\Document\88815J08_hwp_doc 

Sincerely, 

AES Consulting Engineers 

-'~/ / ;:/ /,. 
/ ~c~l ------~ 

Howard W. Price 
Project Manager 
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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 

TO: JCC Planning c/o Scott Thomas 

DATE: I JOB NO. 
August1,2003 8881-7 
ATTENTION: 

RE: 

Colonial Heritage Clubhouse 

WE ARE SENDING YOU: 0 Attached D Under separate cover via ___ _ the following items: 

COPIES 

1 

D Shop drawings 

[!] Copy of letter 

DATE NO. 
6/27/03 

D Prints D Plans D Samples D Specifications 

D Change order D Other 

DESCRIPTION 

Certification letter for 181
h hole Dam (SWMP #3) 

~~ 
''f', ?~~ ( T;;-~ 

;(_cfj":>\) ~ ,)~~ .J;:~ ' \~0\. 
;:r:__v-

0:" ~ 

f'J~f:J'b ~A ' .. : ,l ?f~t)J ·~~. 
c.o j\j\.. ,.,\ ':":u. :D; .·,·." ") .:> C'\J . . ' ' 

N '~\"'" ~' \J \.··.. • '\\~\~\\1'' . ..,.... 'f ~--~ ' ,•'1,~- \>.\. \l '·-;j; 
~-~ .... 1:, :;: ,.: . " :. ·,,:[~\\1 ~~ 

'{-'- '(_~~\~Jf'"' . ~;;;j :-... ' l, ~J·t·>·· .. :.•· ~ 
,f'>~~,f ,n.> ' .;}! 

~h ,~'':I ~ ; {.· . 
·: .. ,:y 

'· ··~y 

THESEARETR SMITT AN ED as checked below. ~b'IBI Ltlj\';V' "<).Li_;.L ~i~7 

[!] For approval 

D For your use 

[!] As requested 

D For review and comment 

D FOR BIDS DUE 

REMARKS: 

D Approved as submitted 

D Approved as noted 

D Returned for corrections 

D Resubmit 

D Submit 

D Return 

0 Submit Specified Items 

___ copies for approval 

___ copies for distribution 

___ corrected prints 

0 PRINTS RETURNED AFTER LOAN TO US 

Attached is a copy of the certification letter you requested. A letter regarding the farm 
pond dam should have been sent to you directly from ECS. If you have not received that 
letter please notify me. Contact us with any questions. 

COPIES TO: SIGNED: 

S:\JOBS\8881 \07 -Club House\Wordproc\Document\8881-07t03.abs.doc Rev. 8/1/03 
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AES CONSULTING ENGINEERS 
Engineering, Surveying, and Planning 

5248 Olde Towne Road, Suite 1 
Williamsburg, VA 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 

~ Plan(s) 

0 Other: 

DATE 
7-28-06 

FROM: 

RE 
BMP #3 As-built 

~Attached 

JOB NO. 
8881-05 

0 Under separate cover via 

0 Specification(s) 0 Change Order 

DESCRIPTION 

1 4-24-06 2 BMP #3 As-built mylars 

THESE ARE TRANSMITTED as checked below: 

0 For your approval 0 For your signature 0 For review and comment 

0 For your use ~ As you requested 0 As requested by: 

0 Other: 

REMARKS: 

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

File name: httpJ/ 192.168.0.3/ fs_root/nav_root/Williamsburg!Transmittal Form - WMBG.doc 
Form Rev. 7/02 
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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 

D Original(s) ~ Print(s) 

D Copy of letter( s) 

DATE No. of Pages 

~ Plan(s) 

D Other: 

~~~m ©~ ~~~~~~w&~ 
~· e o"'""' 1-ll~t. 1., "' £ 
.$ w'" p :II 3 (' a""" II•"£ ) 
YC o27j SP-,5-oz.,. 

DATE I JOB NO. 
4/24/06 8881-05 

FROM: 
Ryan Stephenson 

RE 
Final Certification SWMP #3 ---

RECEIVED 

~Attached 
. APR 2 4 2006 

D Under separate cc verv a 

D Specification(s) 
ENVIRONMENTAL 

D Changec®mer~ 

DESCRIPTION 
2 As-Builts: Sheets 9 and 18 
2 Certification Documentation 

THESE ARE TRANSMITTED as checked below: 

~ For your approval 

~ For your use 

D Other: 

REMARKS: 

S:.crtr. 

D For your signature 

D As you requested 

D For review and comment 

D As requested by: 

~J () f=v~ r(tJ.kL. C~{(f:(c....(-{"ID )J O f- .8Af'43, IJ.rrt='f2.!,{/\ 

CG)l_.""Tr Fc c.. .fh-ro,.J VA':) Przcv \0~.:1';> '6kt...fL IN ro 3 , IM-A._r.itL..(' 

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

File name: S:\Jobs\8881\05-ENTR\Wordproc\Document\Letter of Transmittal4-24-06.trs.doc 
Form Rev. 7/02 
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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: 

DATE 
7/10/03 

FROM: 

RE 

JOB NO. 
8881-5 

Howard Price 

Interim certification SWMP #3 

WE ARE SENDING YOU THE FOLLOWING ITEMS: ~Attached 

COPIES 

2 
2 

D Original(s) ~ Print(s) 

D Copy of letter( s) 

DATE No. of Pages 

7/10/03 2 

D Plan(s) 

D Other: 

D Under separate cover 

D Specification(s) 

DESCRIPTION 

AS-Builts-sheets 9 and 18 
Interim certification documentation 

THESE ARE TRANSMITTED as checked below: 

~ For your approval 

~ For your use 

D For your signature 

D As you requested 

D For review and comment 

D As requested by: 

D Other: 

REMARKS: 

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

File name: S:\JOBS\8881105-ENTR\Wordproc\Oocument\Letter ofTransmitta17-10-03.hwp.doc 
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 

Type of Facility: ------7-L--f--"'----'---=:..L_~-----.--------------------------

Weather Conditions: Type: ?al Inspection 0 County BMP Inspection Program 0 Owner Inspection 

IV" 
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. 

"'"<I/, 

Fa~i!.ity ltein . OJ{. I Routine Urgent Comments 

Embankments and Side Slopes: /Y/!f/~L-V ejC/}t/ /r;NCJ J//)t/ 
Grass Height 

Vegetation Condition 

Tree Growth 

Erosion 

Trash & Debris 

Seepage 

Fencing or Benches 
'} 

Interior Landscaping!Pian;ed Areas: )('None 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Page I of3 
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Comments 

Water Pools: ~rmanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) 0 None, Dry (Detention Basin) 

Shoreline Erosion7 / 

Algae / 

Trash & Debris / 

Sediment ~ 

Aesthetics V 
Other 

Inflows (Describe Types/Locations): 

Condition of Structure / 
Erosion 1/ 
Trash and Debris ~ 
Sediment ~/ 
Outlet Protection \./ 
Other v 
Principal Flow Control Structure- Riser, Intake, etc. (Describe Type): 

Condition of Structure 
, 

Corrosion 

Trash and Debris 

Sediment 
/ / / 

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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' . 
R~utine ···urgent Comments 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

LandUses / 

Vegetation V 
Trash & Debris .J' r 

Aesthetics / 

Access !Maintenance / 
Roads or Paths V 

Other 

Overall Environmental Division Internal Ratin 3 

Date:--I...£-07L-f-~~Z ~~d/d~--
SWMProg\BMP\ColnspProg\InspForrns\DetRet.wpd 

Page 3 of3 
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5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188-1986 

Telephone: 757-253-0040 
Fax: 757-220-8994 

aes@aesva.com 
www.aesva.com 

614 Moorefield Park Drive 
Richmond, Virginia 23236-3655 

Telephone: 804-330-8040 
Fax: 804-330-9840 

FIELD INSPECTION REPORT 

COLONIAL HERITAGE 
Project Name: BLVD., PHASE 1 
Client's Name: U. S. HOME 

Inspection of: 

---------------------STORM SEWER FROM 
18 TH HOLE POND TO 
OUTFALL 

AES Project No.: 8881-05 
Date: 7/8/03 

Inspector: ARCH MARSTON 

Comments: On the above date the approximately 610 l.f. of storm sewer from the 18th 

hole pond principal spillway to the out fall was visually inspected internally using hand 

held lights. All runs of storm sewer appeared straight for both line and grade. 

Please allow this inspection report to serve as AES' certification for line and grade for 

this run of storm sewer. 

t;-~ - /.&" ,/ Approved: .. ~t(t/r~ v 
G. Archer Mas on, Ill, P.E. 

S:\JOBS\8881 \05-ENTR\Wordproc\Document\88815insp01. gam. doc 
Page 1of1 
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TAX PARCEL 

CITY:.STATE 

CURRENT OWNER 

OWNER ADDRESS 

()WNER ADDRESS 2 

OWNER PHONE 

MAINT AGREEMENT 

CTRLSJRUC misc 
CTRL STRUC SIZE inches 
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' . 
ENVIRONMENTAL DIVISION REVIEW COMMENTS 

Colonial Heritage Blvd, Phase 1 
SP-075-02 l'\t. l/r::;c_,~ 

June 19, 2002 ;Vt LJl-V 

General Comments 

1. A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

2. A Subdivision Agreement, with surety, shall be executed with the County prior to recordation of any 
plats. 

3. Water and sewer inspection must be paid prior to the issuance of a Land Disturbing Permit. 

~ A Standard Inspection I Maintenance agreement is required to be executed with the County due to 
the proposed stormwater conveyance systems and Stormwater Management/BMP facilities 
associated with this project. 

5. 

6. 

9. 

10. 

11. 

12. 

13. 

Miss Utility. Provide standard notes requiring contact of Miss Utility prior to any utility or site work 
excavations. 

A Geotechnical Report, prepared by a professional engineer, is required to be submitted for the BMP 
design prior to approval of this plan or issuance of a Land-Disturbing permit for the project. This 
will need to address how the replacement of the riser will occur when the basin is converted from 
sediment basin mode to permanent. 

Record Drawing and Construction Certification. The stormwater management!BMP facility as 
proposed for this project will require submission, review and approval of a record drawing (as-built) 
and construction certification prior to release of the posted bond/surety. Provide notes on the plan 
accordingly to ensure this activity is adequately coordinated and performed before, during and 
following construction in accordance with current County guidelines. 

Interim Certification. Due to the characteristics and dual purpose function of the temporary 
sediment basin, interim construction certification will be required. Refer to current County 
guidelines for requirements. 

Wetlands. Provide evidence of a Jurisdictional Determination by the Corps of Engineers outlining 
the boundaries of all wetland systems on the subject parcel. 

Wetlands. Prior to initiating grading or other on-site activities for this project, all wetland permits 
required by federal, state and county laws and regulations shall be obtained and evidence of such 
submitted to the Environmental Di vision. Refer to Section 23-9(b )(8) and 23-10(7)( d) of the Chapter 
23 Chesapeake Bay Preservation ordinance. (,.Vote: This includes securing necessary wetland permits 
through the US. Army Corps of Engineers No1fo!k District and under the Virginia Department of 
Environmental Quality nontidal wetlands programs, which became effective October J5f 2001.) 

VPDES. It appears land disturbance for the project may exceed five (5) acres. Therefore, it is the 
owners responsibility to register for a General Virginia Pollutant Discharge Elimination System 
(VPDES) Permit for Discharges of Stormwater from Construction Activities, in accordance with 
current requirements of the Virginia Department of Environmental Quality and 9 V AC 25-180-10 
et seq. Contact the Tidewater Regional Office of the DEQ at (757) 518-2000 or the Central Office 
at (804) 698-4000 for further information. 

Revise note #10 on the cover sheet. The owner not the contractor is required to obtain the land 
disturbing permit. 

Provide and label the limits of proposed work on the plan. 
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ENVIRONMENTAL DIVISION REVIEW COMMENTS 
Colonial Heritage Blvd, Phase 1 

SP-075-02 "' - )/r::;t:-<:-
June 19, 2002 )111.faV 

General Comments 

y 

2. _...,...--

6. 
/ 

y 

A Land Disturbing Permit and Siltation Agreement, with suretY, are required for this project. 

A Subdivision Agreement, with surety, shall be executed with the County prior to recordation of any 
plats. 

Water and sewer inspection fees must be paid prior to the issuance of a Land Disturbing Permit. 

A Standard Inspection I Maintenance agreement is required to be executed with the County due to 
the proposed stormwater conveyance systems and Stormwater Management/BMP facilities 
associated with this project. 

Miss Utility. Provide standard notes requiring contact of Miss Utility prior to any utility or site work 
excavations. 

A Geotechnical Report, prepared by a professional engineer, is required to be submitted for the BMP 
design prior to approval of this plan or issuance of a Land-Disturbing permit for the project. This 
will need to address how the replacement of the riser will occur when the basin is converted from 
sediment basin mode to permanent. 

Record Drawing and Construction Certification. The stormwater management/BMP facility as 
proposed for this project will require submission, review and approval of a record drawing (as-built) 
and construction certification prior to release of the posted bond/surety. Provide notes on the plan 
accordingly to ensure this activity is adequately coordinated and performed before, during and 
following construction in accordance with current County guidelines. 

Interim Certification. Due to the characteristics and dual purpose function of the temporary 
sediment basin, interim construction certification will be required. Refer to current County 
guidelines for requirements. 

Wetlands. Provide evidence of a Jurisdictional Determination by the Corps of Engineers outlining 
the boundaries of all wetland systems on the subject parcel. 

Wetlands. Prior to initiating grading or other on-site activities for this project, all w~tland permits 
required by federal, state and county laws and regulations shall be obtained and evidence of such 
submitted to the Environmental Division. Refer to Section 23-9(b )(8) and 23-10(7)( d) of the Chapter 
23 Chesapeake Bay Preservation ordinance. (Note: This includes securing necessary wetland permits 
through the US. Army Corps of Engineers Norfolk District and under the Virginia Department of 
Environmental Quality nontidal wetlands programs, which became effective October J3' 2001.) 

VPDES. It appears land disturbance for the project may exceed five (5) acres. Therefore, it is the 
owners responsibility to register for a General Virginia Pollutant Discharge Elimination System 
(VPDES) Permit for Discharges of Stormwater from Construction Activities, in accordance with 
current requirements of the Virginia Department of Environmental Quality and 9 VAC 25-180-10 
et seq. Contact the Tidewater Regional Office of the DEQ at (757) 518-2000 or the Central Office 
at (804) 698-4000 for further information. 

Revise note #10 on the cover sheet. The owner not the contractor is required to obtain the land 
disturbing permit. 

Provide and label the limits of proposed work on the plan. 
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I 

THE COLONIAL HERITAGE CLUB (FORMERLY RESIDENCE CLUBHOUSE) ,a·,/ Ip;/; 
E1''VIRONMENT AL DIVISION REVIEW COMMENTS ) 1.,.-

COUNTY PLAN NO. SP - 010 - 03 '/dv ;y 1 

July 31, 2003 

General Comments: 

1. Land-Disturbing Permit. A Land-Disturbing permit cannot be issued for this plan of development 
until an interim construction certification is received and reviewed for Master Plan Pond# 3 (SP-75-
02, Entrance Blvd.), otherwise known as the 181

h Hole Pond. (Note: Submission of an interim record 
drawing and asbuilt certification from AES Consulting Engineers dated July J(jh 2003 is 
acknowledged. There are no comments on the interim record drawing as submitted.) 

Page 1 of 1 
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