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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: MC056 

DATE VERIFIED: December 4, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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James. 
City 

County 
VIRGINIA 

Date: March 30, 2012 

Stormwater Division 

MEMORANDUM 

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

From: Leah Hardenbergh 

PO: 110426 

Re: Files Approved for Scanning 

General File ID or BMP ID: 

PIN: 

Owner Name (if known): 

Legal Property Description: 

Site Address: 

(For internal use only): 

Box# 3 

MC056 

4830800033 

KENNINGTON WOODS 

NOS, GREENWAY, CONSERVATION 
EASEMENT KENSINGTON WOODS 

Agreements (in file as of scan date): Y Book or Doc#: 030024585 DB 405 p 657 
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16-JUL-2003 15:59 

~ ' (:'.'7:S CONSULTING ENGINEERS 757 220 8994 P.08 

' 
DECLARATION OF COVENANTS 

tlCOPY COUNTY OF JAMES CITY, V1RGINIA 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

TillS DECLARATION, made this '7'fi. day of ~ . 20 0 3 
between ~....::>G.-"(0....) \f\f~ 

1 
l...L<.- ---;;--

and all successors in interest, ("COVENANTOR(S),") owner(s) ofthe following property: 
Z-705 ~ ~ J?c:»N? 

project name, Ke:NSI~TO~ \Ah:otS , 
Document No. Deed Book 1P5 , Page No. (p57 ; Instrument No. 
_________ __, and the County of James City. Virginia ("COUNTY.") 

WITNESSETH: 

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

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

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

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

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

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

Page 1 Revised 01/02 
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16-JUL-2003 15=59 -s CONSULTING ENGINEERS 757 220 8994 P.09 

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

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

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

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

IN WITNESS WHEREOF, theCOVENANTOR(S)haveexecutedthisDECLARATIONOF 
COVENANTS as of the date first above written. 

COVENANTOR(S) 

~ e 
ATTEST: 

COVENANTOR(S) 

Print Name/Title 
ATTEST: 

Page2 Revised 01/02 
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. I 

16-JUL-2003 15:59 AES CONSULTING ENGINEERS 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF '4e M~=fU' A f i11 uw 

757 220 8994 P.10 

I hereby ceney that on this 11:! day of 01 ';ci . 20.QjL before the subscribed,_ a 
Notary Public of the State ofVirgini an or the Cityt'J"Offl.: k~ ~· aforesaid 
personally appeared '- -1t..- . • • and did acknowle ge the aforegoing 
instrument to be their Act. 

~TNESS WHEREOF, I have hereunto set my hand and official seal this '7 tA day of 
~&if" . 20 03 . 

~w.A1, .. 2 wl,,,'-<-J 
Notary Public 

My Commission expires:'))'-/...-~ __ , 3. I c:L C' C <f 
~----u~~~,~~~~--

Approved as to form: 

drainage. pre 

Page3 

This Declarntion of Covenants prepared by: 

,bco~-.J~ bl6.~€RS 
(Print Name) 

Gt\At.- €t"V6lt---eC(L 
(Title) 

S"f:ie? cy::e -rou.:>,.s6 ~~-tl:.• 
(Address) 

w,UIA~ VA. 'Zblf£> 
(City) (State) (Zip) 

Revised 0 l/02 
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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 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: 

Project Name: Kensington Woods 
Structure/BMP Name: SWM/BMP#l WetPond 
Project Location: Between 2697 and 2755 Lake Powell Rd. 
BMP Location: 
County Plan No.: 

Project Type: 

Adjacent to Lots 17- 21 
s -_1_12 ________ _ 02 

[8] Residential 
D Commercial 
D Institutional 
0Public 

0Business 
OOffice 
D Industrial 
0Roadway 

D Other--------------

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

(46-3)(1-16) 
me oSIJ 

R2 
General Residential District, Cluster 
10.895 Ac. 

Brief Description ofStormwater Management/BMP Facility: 10 Point extended detention Wet Pond Facility 

Nearest Visible Landmark to SWM/BMP Facility: Brixton Road 

Nearest Vertical Ground Control (if known): 
D JCC Geodetic Ground Control D USGS D Temporary D Arbitrary [8] Other 
Station Number or Name: D.l. right side oflntersection Brixton Rd. and Alley. 
Datum or Reference Elevation: 60.82 

Control Description: _T_,op.__of_D_._I._at_3_0_"-"p""'ip'-e_. --------------------
Control Location from Subject Facility: North of outlet structure 

Page 1 of7 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: [81 Yes 0 No 0Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ---:--------.....;;8/-,;:2~0.::..03:;__-.=.----~=--:-------
Facility Monitored by County Representative during Construction: [81 Yes 0 No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: --=:;H::.:.B::..:·..:;.H:::.:can=ki::c.n:=-s::-:-------------
Name of Professional Firm Who Routinely Monitored Construction: .::E:.::C:.=s:.....·-----:-:-:-:--------------
Date of Completion for SWM/BMP Facility: 11/2004 
Date of Record Drawing/Construction Certification Submittal: ..:cl.:::2/:.=2:::2/:.:0:...:4 _________________ _ 

(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 Envirtmmenta/ 
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: ~~-~A~ss~oc~t~·a~re:.::d:.:D::..:e::..:v~e~lo~p~ers:.::,~l~n:.::c·~-------------------------
Mailing Address: 5300 Mercury Blvd. 

Newport News, Va. 23605 
Business Phone: (757) 838-2739 Fax:(757)838-6337 
Contact Person: __;H:.::enry=L.::S:::.:ctep==h~en::::s:__________ Title:President 

• 
Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and 

BMP Contractor: 

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

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 

Williamsburg, VA 23188 
Business Phone: l,(7=-=5:.,:7,L-)72~53:;:.--::0704;:.0:::__ _____________________ _ 
Fax: (757) 220-8994 
Responsible Plan Preparer: -oC:.::h:::ar::..:l.:::es:.:B.::..·:..::R:.::ec=or::.:d~s _______________ _ 
Title: Project Engineer 
Plan Name: Kensington Woods 
Firm's Project No. .:::9~22=:5::.::-~00:::__ _________________________ _ 

Plan Date: ~12::..-.:;:2::..3--::0~2--:::-=~=-==-=c-=--:-:-::------:--:----:-:;:----:---:-:---;----;---
Sheet No.' s Applicable to SWM/BMP Facility: I _::_:10'--- 11 

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

Name: H. B. Hankins, Inc 
Mailing Address: 739 Thimble Shoals Blvd., Suite 704 

Newport News, Virginia 23606 
Business Phone: ~(7:::5:=7!c-) 787::=3:-:-271:;::::9~6:__ ___________________________ _ 
Fax: (757) 873-0943 
Contact Person: ~H;;:ank=:.::M:.:.u:::l:::len=s ________________________ _ 
Site Foreman/Supervisor: 
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form 

Project Name: K-'\Gt"8P_, Woocls ~\Jts\on 
County Plan No.: S• ll2 -oz. 
Stormwater Mana-ge"""'m----=-e.:..ont"-F=-a=-c-=il::....ity_:_'jl;:ot-•'4'(1..-0tl-d~-----------------

BMP Phase#: D I D II )j III 
o Information Package Received. Date/By: __________________ _ 
ri' Completeness Check: ( 

r/ Record Drawing Date/By: 41LOC ~.,f~.s 6. t..tu.r-f• 
,.I Construction Certification Date/By: &.f ll~ 1 O..S f1 ic.M...t s. c.trl.e 
~ RD/CC Standard Forms (Required for all BM fter. Feb pt 20010nly) 
~ Insp/Maint Agreement # 1 Date: -.~o..,..s-=-o_o..--~..,... .. _s_8.....,tr,----<EC----='+T-=+:------
~ BMP Maintenance Plan Location: .r!~_L~~~~U~Q. ____ _ 
o Other: 

r/ Standard E&SC Note on Approved Plan Requiring RD/CC or Cqunt)( comment in plan review 
J/Yes o No Location: S"-f.&lt \\ O·l" \3 I Assign County BMP ID Code#: Code: ~-74.:.=:0$~~.,'---=--=-----=---.::..:..._ _______ _ 

~ Preliminary Input/Log into Division's "As-Built Tracking Log" 
o Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
r-' Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 
o Active Project File Review (correspondence, H&H, design computations, etc.) . 
./Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 
o Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review). 
rf Pre-Inspection Drawing Review of Approved Plan Cquick,look prior to Field Inspection). 
it' Final Inspection (FI) Performed Date: _q,;..,&J-=Z.:.;I=...,_L.:()~"...:..._ ___________ _ 
~ Record Drawing (RD) Review Date: q [1~ L 0 'f 

'J(' Construction Certification (CC) Review Date: ~'t~j~'2~.~~1~e>:-r~======================= 
o Actions: 

o No comments. 
o Comments. Letter Forwarded. Date: 
o Record Drawing (RD) 
o Construction Certification (CC) 
o Construction-Related (CR) 

~ ~~~e~s~ues (SI) All s.L. i s::s «MtC' ~.ll-'ila-~ 
~ Second Submission: _,AlA~--:-::-. -::-..----,--------------------
ljji" Reinspection (if necessary): J§/.JJJ'-:l o~1-=:-=c::-:-:c--:----:----::-:------:----::-:---:---:-----
i/ Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
I Complete "Surety Request Form". 
;I Check/Clean active file of any remaining material and finish "As-Built" file. 
o Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
ri Copy Final Inspection Report into County BMP Inspection Program file. 
r/ Obtain Digital Photographs of BMP and save into County BMP Inventory. 
r./ ~equest mylar/reproducible from As-Built plan preparer. 
r/ Complete "As-built Tracking Log". 
rf Last check of BMP Access Database (County BMP Inventory). 
-e- Add BMP to JCC Hydrology & Hydraulic database (optional). 
1'"/ Add BMP to Municipal BMP list (if a County-owned facility) 
IV Add BMP to PRIDE BMP ratings database. 

Iospecto"~ 
Final Sign-Off 

Chief Engineer: 

*** See separate checklist, if needed. 

Date: 

Date: 
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Section 4- Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Finn Name: AES Consulting Engineers 
--------------~~~---------

Mailing Address: 5248 Olde Towne Road, STE 1 
Williamsburg, VA23188 

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

Name: Charles Records, P .E. 
---------===~~~~~~~-------

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: _E_.c_._s-'-.,_L_td_. ___ :-----------
Mailing Address: -=-1 0-=-=8=-:-In==<grarn==-R:.:....:..:..,d.:-:--:-:--:-::-c:----

Williamsburg, Va. 23188 
Business Phone: (757) 229-6677 

~~~~~~------------
Fax: (757) 229-9978 

Name: Michael Galli 

Title: . Proj~· a e - ~ 
Stgnature~ , 
Date: ~/1 · 6 · 

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

_____________ (Seal) 

Virginia Registered 
Professional Engineer 
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STORMW ATER 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 I. 

XX 2. 

XX 3. 

XX 4. 

XX 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. (Only 9" of Freeboard provided) 

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

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

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

Page4 of? 
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XX 9. 

XX 10. 

XX 11. 

E.C.S. 
XX 12. 

E.C.S. 
XX 13. 

XX 14. 

XX 15. 

XX 16. 

INC 17. 

XX 18. 

XX 19. 

XX 20. 

XX 21. 

NIA 22. 

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate iflockable hatch is 
present or not. 

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

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

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

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

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

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

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

Fencing location and type, if applicable to facility. (Guardrail) 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

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

Page 5 of7 
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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) 

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. 

N/A AS. 

XX A6. 

XX A7. 

NIA AS. 

XX A9. 

XX AlO. 

XX All. 

XX A12. 

NIA Al3. 

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. 

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

Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal 
pool edge and/or an aquatic bench extending a minimum of I 0 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 4 H: 1 V). 

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

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

Low flow orifice has a non-clogging mechanism. 

A pond drain pipe with valve was provided. 

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

End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMWATER MANAGEMENT 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 SWM/BMP facilities 
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, 
deflectors, etc. These facilities are external to the treatment jUnction of, but are directly associated with 
drainage to and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is 
to accurately identify the type and quantity of inflow or outflow points associated with the facility for fUture 
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the 
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the 
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of 
storm drainage conveyance system length, whichever is less.) 

XX SD 1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

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

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

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

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

XII. 

N/A 

NIA 

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 
corljunction 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. 

Page? of7 
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James City County~ Virginia 
Environmental Division 

RECEIVED 

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 I 
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. 'J Group A- Wet Ponds 8 

) 1V. 'I 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 1, 2001 
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James City County, Virginia 
Environmental Division 

Erosion and Sediment Control and 
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JAMES CITY COUNTY, 'VIRGINIA 
ENVIRONMENTAL DWISION 

EROSION AND SEDIMENT CONTROL.PLAN CHECKLIST 

I. GENERAL: 

_, j NoN/A ;:s r:J 0 F AMIUARITY with current versions of Chapter 8, Erosion and Sedimentation Control 

o a j 

and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City 
County, Virginia and the Virginia Erosion and Sediment ContJ:ol Handbook (VESCH). 

LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required 
for the project. 

V ARJANCE if necessary, requested in writing, for the plan approving authority to waive 
or modify any of the minimum standards and specifications of the VESCH deemed 
inappropriate based on site conditions specific to this review case oDly. Variances which 
are approved shall be properly documented in the plan and become part of the approved 
erosion and sediment control plan for the site. 

ll. SITE PLAN; 

J_NoN/A 
V:J--0 0 

~:: 
Joo 
/oo 
.Joo 

VICINITY MAP locating the site in relation to the surrounding area. Include any major 
landmarks which might assist in physically locating the site. 

INDICATE NORTH direction in relation to the site. 

LIMITS OF CLEARING AND GRADING for the site including that required for 
implementation of erosion and sediment controls, stockpile areas and utilities. 

DISTURBED AREA ESTIMATES in acres or square feet for the project. 

EXISTING TOPOGRAPHY or contours for the site at no more than 5 foot contour 

interval. 
~- . 

FINAL TOPOGRAPHY, contours Ctaroposed site grading in accordance with the design 
plan which indicates changes to existing topography and drainage patterns at no more 
than 2 foot contour interval (or 1 foot contours where required). 

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
contours, topography or site gradinginfonnation. Spot elevations may replace final contours 
in some instances, especially if terrain is in a low lying area or relatively flat. 

EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas. 
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v.LNo N/A 
r/"o o 

Joo 
jo o 

0· 

0 D I 
loo 

EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences~ 
structures and other important surface features of the site. · 

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City ofWilliamsburg,Virginia. 

ENVIRONMENTAL INVENTORY in accordance with Section 23-1 0(2) of the Chesapeake 
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal 
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes 
steeper than 25 percent. For wetlands, provide a copy of issued pennits or satisfactory 
evidence that appropriate permits are being pursued for the entire project. 

100-YEAR FLOODPLAIN liMITS or any special flood hazard areas or flood zones based· 
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood 
Hazard Boundary Maps (FHBMs) of James City County, Virginia. 

DRA/NA GE AREAS for offsite and onsite areas, existing or proposed as applicable. Include 
drainage divides and directional labels for all subareas at points of interest and size (in 
acres), weighted runoff coefficient or curve number and times of concentration for each 
subarea. 

CRITICAL EROSION AREAS which require special consideration or unique erosion and 
sediment control measures. Refer to the VESCH, Chapter 6 for criteria. · 

DEVELOPMENTPLANforthesiteshowing all improvements such as buildings, structures, 
parking areas, access roadways, above and below ground utilities, stormwatermanagement 
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities, 
etc. 

LOCATIONOFPRAC11CESproposedforerosion and sediment control; tree protection and 
temporary stormwater management due to land disturbance activities at the site. Use 
standard abbreviations, labels and sYmbols consistent for plan views based on minimum 
standards and specifications in Chapter 3 of the VESCH. 

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for 
onsite or offsite construction activities or indicate that none are anticipated for this project. 

OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility 
extensions, etc. and required erosion and sediment controls. If none are anticipated for the 
project, then indicate on the plans by general or erosion and sediment control notes. 

DETAILS or alternately, appropriate reference to current minimum standards and 
specifications of the VESCH for each measure proposed for. the project. Non-modified, 
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current 
version of the VESCH. -Specific dimensional or modified standards (basins, traps, outlet 
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may 
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc. 
Any modification to standard details should be clearly defined, explained and illustrated. 
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~ .... 

niNoN/A 
'l~~ 0 

ao/ 
/ao 

MAINTENANCE PLAN or alternately, appropriate reference to current minimum standards 
and specifications of the VESCH, outlining the inspection frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project. . 

TRENCH DEWATERING methods and erosion and sediment controls, if anticipated for the 

project. 

. CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion 
and sediment controls and site, grading and utility work to be perfonned for the project by 
the site contractor. 

PHASING PLAN if required for ~arger project ·sites that are to be developed in stages or 
phases. 

STANDARD COUNTYNOTESarerequired to be placed on the erosion and sedi~ent control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated 
MayS, 1999. 

PROFESSIONALSEALANDSIGNATURErequired on final and complete approved plans, 
drawings, teclmical reports and specifications. 

m. NARRATIVE: 

itoN/A 
00 

/oo 
loo 
oo/ 
Joo 

PROJECT DESCRIPTIONbrieflydescribingthe nature and purpose of the land disturbing 
activity and the acreage to be disturbed. 

EXISTING SITE CONDITIONS description of existing topography, land use, cover and 
drainage patterns at the site. 

ADJACENT AREA descriptionsofneighboringonsite or offsite areas such as streams, lakes, 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 
disturbing activity. 

OFFSITE DISTURBED AREA descriptions of proposed borrow sites, waste or surplus areas, 
utility extensions and erosion and sediment controls to be implemented. 

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils 
including name, unit, hydrologic soil group (HSG) classification, surface runoffpotential, 
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential, 
limitations for use and anticipated depths to bedrock and the seasonal water table, as 

applicable. 

CRITICAL AREAS on the site which many have potentially serious erosion and sediment 
control problems and special considerations required (ie. steep slopes, hydric soils, channels, 
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.) 
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. ·\ 

vfsNoN/A 
if'o o PROPOSED EROSION & SEDIMENT CONTROL MEASuRES inclusive to· the specific 

erosion and sediment control plan as proposed for the land disturbing activity. Measures 
should be consistent with those proposed ·on the site drawings. Address general use, 
installation, limitations, sequencing and maintenance requirements for each control measure. 

STABILIZATION MEASURES required for the site, either temporary or permanent, and 
during and following construction including temporary and permanent seeding and 
mulching, paving, stone, soil stabilization blankets and matting, sodding, ·landscaping or 
special stabilization techniques to be utilized at the site. 

STORMWATER MANAGEMENTCONSIDERATIONSfor.the_site, either oftemporary or 
permanent nature, and strategies, sequences and measures required for control. May 
reference the stonnwater management plan for: the site, if prepared. for permanent · 
stonnwater management facilities and control of drainage once the site is stabilized. 

IV. CALCULATIONS: 

_y/NoN/A 
d~ 0 CALCULATIONS AND COMPlnATIONS associated with hydrology, hydraulics and design 

of proposed temporary and permanent erosion and sediment control measures including: 
sediment traps and basins, diversions, stonnwater conveyance channels, culverts, slope 
drains, outlet protections, etc. Computations are not required on the colistruction plan and 
may be attached in a supplemental erosion and sediment control plan design report, if 
presented in a clear and organized format. 

'DO TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along· 
with schematic or sketch cross-section showing applicable design and construction data, 
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on 
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing, 
interim or proposed conditions) in accordance with Minimum Standard 3.14 of the VESCH • 
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JAMES CITY COUNTY; VIRGINIA 
ENVIRONMENTAL DIVISION 

. . 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

I. . GENERAL: 

..,y~NoN/A 
{t~ CJ 0 FAMILIARITY with current versions of the James City County Guidelines for Design and 

Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediinent Control Handbook 
(VESCH); and the Virginia Stormwater Management Handbook (VSMH). 

W AJVER OR EXCEPTION If necessary, requested in writing, for the plan approving 
authority to waive or except the requirements of Chapter 23, Chesapeake Bay 
Preservation ordinance in accordance with procedure established in Sections 23-14 
through 23-17 of the ordinance. Applies to this review case only. 

VARIANCE REQUEST if necessary, requested in writing for the plan approving authority 
to waive or modify any of the minimum standards and specifications of the VESCH 
deemed inappropriate based on site conditions specific to this review case only. 
Variances which are approved shall be properly documented in the plan and become part 

) of the approved erosion and sediment control plan for the site. · 

Ia CJ PW!'ROOIJU<S.'FES.'R'S'ETO'E'N..T'ALFOS'R'EALBUPAN.P'DOIJNTSIGN..SY.~'STU1:'E.'RE'M tr
0

eqenulsur·redeothnefmast:wdacterommpaletnaegaemppenrotvped

1

an stormwater management plans, drawings, technical reports and specifications. 

CJ .Pn- J ,J for the project attains at least 10 BMP points (New Development) or traditional pollutant 
\ ~~ load reduction computations per the Chesapeake Bay Local Assistance Manual 

, ~fllj\'\)01) (Redevelopment Only). · 

j CJ CJ PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. 

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed· 
with the County for the project. 

FEMA FIRM PANEL reference with designated special flood hazard areas or zone 
designations associated with the site, as applicable. 

DRAINAGE AREA MAP at a maximum scale of 1"=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
time of concentration for each subarea shown on the map. 
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~. :-.::·.() 

·--~ 

~ .. d.~} 

/NoN/A 
i/s~ 0 SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil 

Survey of James City and York Counties and the City of Williamsburg, Virginia with 
approximate locations of the project site, BMPs and applicable drainage basins. 

STORMWATER MANAGEMENT NARRATIVE in a brief and simple format which 
describes the project; location; site and drainage basin soil characteristics; receiving 
water or drainage facility; existing site and drainage basin conditions (topography, land 
use, cover, slopes, etc.); proposed site development; proposed stonnwater management 
and drainage plan including County BMP type selected; summary of hydrology and 
hydraulics; maintenance program; and any special assumptions utilized for development 
of the storrnwater management and drainage design plan or co~putations. 

TEMPORARY STORMWATER MANAGEMENT (if applicable) for control of stonnwater -
runoff encountered during construction activities in addition to measures provided in the 
erosion and sediment control plan or stormwater management/drainage plan for the site. 
Adequate protection measures or sequencing provided. 

MODIFICATION PLAN clearly defined for temporary sediment control structures which 
will be converted to permanent SWMIBMP structures. Includes appropriate hydrologic 
and hydraulic computations, conversions, sequencing and cleanout information or details. 
Normally related to primary control structures associated with dry detention or wet 
retention ponds. Normally not pennitted for Group C or D categories such as 
bioretention, infiltration and filtering system facilities. 

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-112 x 
11 inch size format. Report shall generally include a title sheet, date, project 
identification, owner and preparer information, table of contents, narrative, summaries 
and computations as required. Computations may include: backwater, closed conduit, 
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer, 
water quality, extended detention or stream channel protection and muti-stage storm 
routing calculations, as applicable, for the project. Computation data may include hand 
or computer generated computations, maps or schematics. All information should be 
presented in a clear, easy to follow format and should closely match construction plan 
information. 

Pj' • VIEW at 1 inch= 50 ft. scale or less (1': = 40', 1" = 30', etc.) 
~ 0 North arrow and plan legend. 
if/ 0 0 Property lines. 
~ /0 0 Adjacent property information. 
if'/0 0 Existing site features and existing impervious cover areas. 
5i!f/O 0 Impervious cover tabulations. 
Elf, 0 0 Existing drainage facilities (natural or manmade). 
g{ 0 0 Existing environmentally sensitive areas (RP A, wetlands, floodplain, 
f steep slopes, critical soils, buffers, etc.). 

'
~ 0 · 0 Existing and proposed contours (1' or 2' contour interval) and spot 

elevations as necessary to define high and low topography. 
0 D Existing and proposed easement locations. 
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n. 

iNoN/A ng 
/o. o 
/oo 
/oo 
rloo 

Proposed site improvements and proposed impervious cover areas. 
Proposed stonnwater conveyance, drainage and management facilities 
with appropriate labeled construction data and information. 
Proposed landscaping and seeding plans (disturbed areas, pond 
interior, etc.). 
Proposed slope stabilization areas (riprap, blankets, mattings, walls, 
etc.). 
Delineation of permanent pools and the 1-, 2-, 10- and 100-year 
Design Water Surface Elevations. 
Delineation ofponding, headwater, surcharge or backwater areas 
which may affect adjacent existing or pr~sed buildings, structures 
or upstream adjacent properties. . 

· Test boring locations With reference surface elevations (if known). 
Risers, barrels, underdrains, overflows and outlet protections. 
Emergency spillway level section and outlet channel. 
Existing and proposed site utilities and protection measures. 
Erosion and sediment control measures (for site or BMP) .. 
Maintenartce or.access corridors to permanent stonnwater 
management, BMP or drainage facilities. 

STORMWATER CONVEYANCESYSTEMS: 
Y"NoN/A 
-00 p~~~ . 

;I 0 0 Storm drain lengths, sizes, types, classes and slopes for all segments. 

00 

_ 1 Label directly on plan or use structure/pipe schedule. 
10 0 0 Access structure (inlets, manholes, junctions, etc.) rim elevations, 
l inverts, 1ype and required grate or top unit and lengths labeled. 
~I 0

0 
0 All structure numbers labeled. 

~ 0 Adequarte horizontal clearance from other site utilities or structures. 

PROFILES generally are not required but are encouraged to expedite review. If 
not provided, ensure all pipe segments have adequate minimum cover, do not 
exceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other sib: utilities or excavation areas. 

DJTAILS 
lif;a o 
fitLJO 

~00 
~gg 

Typical storm drain bedding details or reference note. 
Standard details or reference note for all proposed access structure 
types (inlets, manholes, junctions, etc.). 
Inlet shaping detail or applicable reference note. 
Step detril or applicable reference note (if depth 4ft. or more). 
Typical open channel details with designation, location, shape, type, 
bottom width, top width, lining, slope, length, side slope, and 
installation depth required for construction. Channel design data as 
necessmy may also be included. 
Outlet protections at all pipe outfalls. 
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m. 

stORMWATER CONVEYANCE SYSTEM-COMPUTATIONS 
~ )( 0 Storm Sewer Design computations based on 1 0-year design event. 
r;/ /r 0 Hydraulic Grade Line computations based on 10-year design event .. 

0 Inlet computations based on current VDOT procedure for spread, · 
ponding depth and grate size required. 
Culvert Headwater computations. Design based on 10-year design 
storm event and check only for 1 00-year storm event. 
Open Channel computations based on 2-year design event for velocity 
and 1 0-year design event for capacity. 
Standard outlet protection or special energy dissipaters. 
Pipe thickness design computations, as req~ired, for selected pipe 
type (live load, minimum cover, maximum height of cover, etc.). 

· Adequate channel computations for receiving channels (based on 
field measured channel section data) .. 

WATER MANAGEMENT I BMP FACILITIES: 

HYDROLOGY- An SCS based methodology is required for the design of 
stormwater management!BMP facilities with watersheds exceeding 20 acres. 
Under 20 acres, other gena:ally accepted methodologies such as the modified 
rational, critical stonn are allowable. Refer to Chapter 5 ofthe VESCH or Chapter 
5 ofthe VSMH. · 

/oo 
/o o 

/oo 

Runoff Curve Number or Coefficient determinations: predeveloped 
and ultimate development land use scenarios. . 
Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components (200ft. maximum length for overland flow). 
Hydrograph generation (tabular or graphical): pre- and 
postdevelopment conditions for the 1-, 2-, 10-, and 100-year design 
storm events. · 

F:4LITY CONFIGURATION and MINIMUM SEPARATIONS 
;/~ 0 Screening and layout consistent with Section 24-98( d) of the Chapter 

/ 24 Zoning mdinance (landscaping, screening, visibility, etc.). 
0/0 0 Basic considerations for safety and unauthorized entry. 
~ 0 0 Proper length to width ratio (Typically 2H: 1 V). 
0 0 flf Facilities wilb deep pools (4 feet or more in depth) provided with two 

benches. Fifteen (15) ft. safety bench outward from normal pool at 
maximum ·6 percent slope and aquatic bench inward from normal 
shoreline below normal pool. Narrower wi~tiJ. may be consider:?. on._ 

1 
J 

' 

a case-by-case basis. ',/.::SS 1 S ,.. J;Jl~ ~~ 
0 0 Pond buffer minimum 25 eet outward from maximum design WSEL. 

/ Additional setbacks may be required to permanent structures. 
CJ 0 (!;/ No trees, sbmbs or woody plants within IS feet of embanlanent toe or 

25 feet from principal spillway structure. 

NfA Zi#~B(J) . 
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Ye/NoN/A 
~00 

Yes No_.{ 
0 0 ;/A Infiltration and filtering system facilities generally located at least 100 

feet horizontally from any water supply well; 100 feet from any 
downslope building; and· 25 feet from any upslope buildings, unless. 
site specific investigation allows for reduced separation. 

mfnRAULIC COMPUTATIONS 
tiJ")O 0 Elevation- or Stage- Storage curve and/or tabular data. 
lll1' 0 0 Weir I Orifice Control - Extended Detention. 

~ 
0 Weir./ Orifice Control - riser 1-year control for channel protection. 

ttl A. 0 Weir /Orifice Control- riser 2-year control for quantity (if required). 
11)" A] 0 Weir I Orifice Control- riser 1 0-year contrql for quantity (if required). 
if p 0 Inlet /Outlet (barrel)control·- (All Storms). 
ftJ" 0 0 · Check fur barrel control prior to riser orifice flow to prevent slug flow- · 

J water lmnmer conditions. 
rrl, 0 0 Emergeocy spillway capacity and depth of flow. 

:;: 

0 Elevatim- Discharge (Outlet Rating) curve and/or table. Provide all 
supporting calculations and/or design assumptions. 

0 0 Adequ2' channel computations for receiving channel. May be waived 
if facility is designed based on current Stream Channel Protection 
criteria. 

PdND or RESERVOIR ROUTING . 
~ -0 0 Storage-Indication Routing of postdeveloped inflow hydiographs for 

the 1-, 2-, 10-, and 1 00-year design storms. Preference is for structure 
to discharge up to the 1 0-year storm through the principal spillway and 
pass the 100-year storm with a minimum 1 foot of :freeboard through a 
combimdion principal and emergency spillways. If no emergency 
spillwayis provided, riser must be large enough to pass the design high 
water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimtml freeboard of 2 feet. Token spillways with minimum 8 ft. 
width 81\C also recommended at or above the design 100-year storm 

/ elevatiOD.. 
rJ 0 0 Downstteam hydro graphs at established study points, if conditions 

warrant(ie. facility discharge combined with uncontrolled bypass). 

MisCEUANEOUS CJJMPUTATIONS · 
(!f 0 0 Water 110ality volume for permanent pool based on selected BMP 

J treatmeat volume (WQv). 
r::l 0 0 Water cpality volume for extended detention based on selected BMP 

J treatmemt volume (WQv) with drawdown computations. 
0 0 Drawdown computations for the 1-year, 24 hour detention for stream 

/ ~ channel protection criteria. · 
r;i 0 0 Pond drain computations (within 24 hours). 
0 0 fit J Anti-seep collar design (concrete preferred) or match material type. 
0 0 g Filter diiphragrn design (or alternative method of controlling seepage). 

Page 9 of 14 

' . 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 024



v4.,o·N/A tfo o 

Yr.INor' r;l 0 0 Riser I base structure flotation analyses. FS = 1.25 minimum. 
0 0 Downstream danger reach study and/or emergency action plan (if 

/ conditions warrant). · · . 
0 0 ~Upstream backwater analyses onto offsite adjacent property 

(if conditions warrant). 
0 0 100 year floodplain impacts (if conditions warrant). 

GJ/OTECHNICAL REQUIREMENTS 
~ 0 0 Geotechnical Report with recommendations specific to BMP facility 

type selected. Report prepared by a regist(!Ced professional engineer. 
Requires submission, review· and approval prior to issuance of Land 

/· Disturbance Permit. · 
0 0 rof Initial Fe~sibility Testing requirements satisfied as per Appendix E of 

the James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 0 rv/ ConceptDesigo.Testingrequirementssatisfied as per Appendix E ofthe 
James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 Minimum Boring locations: borrow area, pool area, principal control 
structure, top of facility near one abutment and emergency spillway if 
provided. 

0 Boring logs with Unified Soil Classification (ASTM D2487), soils 
descriptions and depths to bedrock and the seasonal water table 
indicated. · 

0 Standard County Record Drawing/Construction Certification note 
provided on plan. Note: It is understood that preparation of record 
drawings and construction certifications as required for project facilities 
may not necessarily be performed by the plan preparer. These 
components may be performed by others. 

PRINCIPAL SPIUWAY PROFILE AND ASSOCIATED DETAILS 

~ 0 0 EJbSTING GROUND AND PROPOSE~ GRADE 
~0 0 Embankment or excavation side slopes labeled (3H:IV 

' 

maximum). 
0 0 Minimum top width labeled (per VESCH or VSMH 

' 

requirements). 
· 0 0 Removal of unsuitable material under proposed facility 

(per Geotechnical Report requirements). 
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YesNo ~ · 
a a Z'A coRE TRENCH 

0 0 0 Material (per plan or Geotechnical Report). 
0 0 0 Bottom width (4' minimum or greater as dictated by 

Geotechnical Report recommendations). 
0 0 0 Side slopes (1: 1 maximum steepness) 
0 · 0 0 Depth ( 4' minimum or greater as dictated by Geotechnical 

Report). 

J a 0 ~N~.1P L CONTROL STRUCTURE. RISER OR SIMILAR 
Ui (DETAILS REQUIRED FOR ALL ITEMS) 

0 0 Durable, watertight, resistant material (concrete preferred). 
0 0 . · Riser diameter· is at least 1.25 times larger than barrel 

. io 0 ~~:~ent dimensions and elevations shown. . 
Fl1 JO 0 Control orifice or weir dimensions and elevations shown. 
g A:J 0 Trash rack- removable - for each release. 
r;/ 0 0 / Anti• vortex device, baffle or plate. 
0 0 ~ Riser base structure with dimensions and embedment 

' 

specifications (concrete preferred). 
0 0 Interior access (steps, ladders, etc.) for maintenance for 

structures over 4 feet in height. Excessively high nsers 
/ may need some form of exterior access on top portion. 

rs/ 0 0 Low flow orifice with trash rack device. 

,~0 0 P11CIPAL CONTROL STRUCTURE OUTLET BARREL. 
~;;· 0 Material (ASTM C-361 reinforced concrete pipe) with 

watertightjoints. Prior approval required for all other pipe 
I material (other RCP types, CMP, CPP, PVC, etc.). 

t/ 0 0 Support and bedding requirements for barrel - concrete 
cradles, etc. or as recommended by the Geotechnical 

I Report. 
~ JfJ 0 Pipe inverts, length, size, class and slope shown. 
'if 0 0 Flared end section or endwall provided on barrel outlet. 

a lo SEEPAGECONTROL 
0 [J 0 Phreatic line shown (4:1 slope measured from the 

· intersection of the embanlonent and the principal spillway 
design high water). 

0 0 0 ANTI-SEEP COLLARS 
0 0 0 Anti-seep collar, concrete preferred. 
0 0 0 Size- 15 percent increase in length of 

saturation using outside pipe diameter. 
0 0 0 Spacing and location on barrel (located at 

least 2 feet from a pipe joint). 
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0 0 0 FILTER DIAPHRAGMS 
0 0 0 Design based on latest NRCS design 

methods and certified by a profession8I 
engineer. . 

v~NoN/A:A·. . 
~i!IO 0 E VATIONANDDIMENSIONALDESIGNDATA 

% 
0 Top of facility -construction height and settled height (10 

percent settlement). 
0 Crest of principal control structure spillway at least one (1) 

1 foot below crest of emergency spillway, if provided. 
Q'J 0 CJ Minimum freeboard of one (l) foot above the 1 00-year 

/ 

design' high water elevation for facilities with an 
emergency spillway. 

Cl 0 . Minimum me board of two (2) feet above the 1 00-year 
design high water elevation for facilities without an 
emergency spillway or in accordance with the SCS 

1 National Engineering Handbook (prior approval required). 
Qf CJ CJ Basin Sediment Clean-Out elevation (permanent mode). 

Typically 10 ~ 25 percent of water quality vol\une. 
\ 

'SS SEC'IJON THROUGH FACILITY 
CJ Existing ~d. 

0 0 Proposed grade. · . 
~/0 CJ Top of facility- constructed and settled. 
g 0 :; Location of emergency spillway with side slopes labeled 

(emergency spillway in cut). 
CJ Bottom of core trench (4' minimum). 

~ 
CJ Location of each soil boring. 

rr/J. CJ Barrellocation. 
0 0 Existing and proposed utility location/protection. 

EJERGENCY SPILLWAY PROFILE . 
'J7f:J CJ Existing ground. 
rrf ~ 0 Inlet, level (control) and outlet sections per SCS. 
1ST CJ CJ Spillway and-crest elevations. 

PRETREATMENT DEVICES of adequate depth and properly designed 
using required pretreatment volumes for the selected County BMP 
facility type. Including, but not limited to: sediment forebays, sediment 
basins, sumps, grass channels, gravel diaphragms, plunge pools, 
chamber separators, manufactured systems or other acceptable methods. 
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t g• ~/A C. bUC110N SPECJF/CA110NS and NOTES . 
1~ CJ Anticipated sequence of construction for BMP (consistent 

/ with erosion and sediment control plan). 
CJ 0 d Provisions to control base stream or storm flow conditions 
1 encountered during construction. 
~ JO 0 Site and subgrade preparation requirements. 
r:1 0 0 Embankment, fill and backfill material soil and pla~ement 
1 (lift) thickness requirements. 

fiZt/O 0 Compaction and soil moisture content requirements. 
&?f 0 0 Geosynthetics for drainage, filtration, moisture barrier, 

I separation,·and reinforcement purposes. 
0 jO Clay or synthetic (PVC or HOPE) pond liners. 
cg' JtJ 0 Storm drain, underdrain and pipe conduit requirements. 
rJI 0 tJ Minimum depth of pipe cover for temporary (construction) 
1 and final cover conditions. 

mjO 0 Permanent shutoffvalve and pond drain. 
~/0 0 Concrete requirements for structural components. 
Gl~ 0 0 Riprap and slope protection. 
'"i/j 0 0 Access or maintenance road surface, base, subbase. 
Gt1 0 CJ Temporary and permanent stabilization measures. 
631 0 0 Temporary or permanent safety fencing. 
~/0 0 BMP Landscaping (deep, shallow, fringe, perimeter,etc.) 
i;/ A 0 Dust and traffic control (if warranted). 
(9/ 0 0 Construction monitoring and certification by professional. 

0 0 0 Other:-------------......:'------0 0 0 Other: _______________ _ 

MAINTENANCE PROVISIONS 
@f./0 -0 Entity responsible for maintenance identified .. 
r:;l 0 0 Maintenance Plan which outlines the long-term schedule 

/ for inspection/maintenance of the facility and forebays . 
Flf 0 ~ Maintenance access from public right-of-way or publicly 

traveled road. 
0 0 Maintenance easement provided encompassing high water 

pool and buffer, principal and emergency spillways, outlet 

I. structures, forebays, embanlonent area and possible 
· sediment-removal stockpile areas.· 

CJ CJ Minimum 6 foot wide public safety shelf (landing) or 

rure;;;;r:~ 
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IV. OUTLET P. OTECTIONS: 

Y o:
0

N/A 
Sized for maximum design release (generally 1 0-year storm). 
Flared end section or endwall. · 
Dimensions . 

. 

·~. O: vgO · Rock or riprap size, quantity and placement thickness. 
Slope at 0 percent (Level Grade). 
Geotextiles (nonwoven). 
Special energy dissipators are required for design discharge velocities 
that exceed eighteen (18) feet per second; or if use of standard outlet 
protection would result in velocities exceeding permissible channel 
velocities; or if space restricts or limits thei_! use. 

V. ADDJTJONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN: 

SWMProgiBMP/Checklist/ChkList 
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DEVELOPER= ASSOCIATED DEVELOPERS, INC. 

GENERAL NOTES 
1. PROPERTY IS ZONED R-2, GENERAL RESIDENTIAL DISTRICT, CLUSTER. 

2. PROPERTY IS TAX PARCEL: (48-3) (1-16) 

3. ALL LOTS HAVE A MINIMUM WIDTH OF 45' AT AT SETBACK LINE. 

4. KENSINGTON WOODS RECEIVED CLUSTER MASTER PLAN APPROVAL ON 
SEPTEMBER 15, 1993 AND IS THEREFORE GRANDFATHERED IN TERMS OF 
DENSITY CHANGES APPROVED BY THE BOARD OF SUPERVISORS ON MARCH 25, 1997 
AND CLARIFIED BY THE BOARD ON SEPTEMBER 9, 1997. AS SUCH, THE 
PROJECT HAS VESTED RIGHTS UNDER THE REGULATIONS IN EFFECT PRIOR TO 
THE ADOPTION OF THE COMPREHENSIVE REVISIONS. 

5. THIS SITE SHALL BE SERVED BY PUBLIC SEWER (GRINDER PUMPS) AND WATER 
SYSTEMS OF THE JAMES CITY SERVICE AUTHORITY. ONLY JCSA Pt:RSONNEL ARE 
AUTHORIZED TO OPERATE VALVES ON EXISTING WATER MAIN AND SANITARY 
FORCE MAIN. 

6. A SUBDIVISION AGREEMENT, WITH SURETY, SHALL BE EXECUTED WITH THE COUNTY 
PRIOR TO FINAL SUBDIVISION APPROVAL. 

7. ALL UTILITIES ARE TO BE PLACED UNDERGROUND. 

8. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING MISS UTILITY FOR EXISTING 
UTILITY LOCATIONS PRIOR TO COMMENCING CONSTRUCTION. 

9. CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION OF CONSTRUCTION 
EFFORTS WITH THE VIRGINIA POWER COMPANY, BELL ATLANTIC TELEPHONE, 
APPROPRIATE CABLE COMPANY AND OTHERS THAT MAY BE REQUIRED. 

10. THE CONTRACTOR SHALL SATISFY HIMSELF AS TO ALL SITE CONDITIONS PRIOR TO 
CONSTRUCTION. 

11. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY PERMITS PRIOR 
TO COMMENCEMENT OF WORK TO INCLUDE~ BUT NOT LIMITED TO, JAMES CITY 
COUNTY LAND DISTURBANCE AND VDOT Ct.- 7. 

12. A PRECONSTRUCTION CONFERENCE SHALL BE HELD ON-SITE BETWEEN THE 
COUNTY, THE PROJECT ENGINEER AND THE CONTRACTOR PRIOR TO ISSUANCE OF 
A LAND DISTURBING PERMIT. 

13. ALL WATERLINE FACILITIES MUST HAVE A MINIMUM OF 10 FEET HORIZONTAL 
SEPARATION FROM SANITARY SEWER FACILITIES. ALL WATERLINE AND 
SANITARY SEWER FACILITIES MUST HAVE A 5 FOOT MINIMUM HORIZONTAL 
SEPARATION DISTANCE BETWEEN IT AND ALL OTHER FIXED STRUCTURES, SUCH AS: 
DROP INLETS, FIRE HYDRANTS, LIGHT POLES, AND STORM SEWER PIPES, ETC. 

14. ANY OLD WELLS THAT MAY BE ON SITE THAT WILL NOT BE USED SHALL BE 
PROPERLY ABANDONED ACCORDING TO STATE PRIVATE WELL REGULATIONS 
AND JAMES CITY COUNTY CODE. 

15. THIS PROPERTY IS IN FIRM ZONE "X" AS SHOWN ON COMMUNITY PANEL 
510201-0045B, DATED 2/6/1991 OF THE FLOOD INSURANCE RATE MAPS FOR 
JAMES CITY COUNTY, VIRGINIA. ZONE X IS DEFINED AS AREAS DETERMINED TO BE 
OUTSIDE THE 500 YEAR FLOOD PLAIN. 

16. UPON COMPLETION, THE CONSTRUCTION OF THE DAM WILL BE CERTIFIED BY A 
PROFESSIONAL ENGINEER WHO HAS INSPECTED THE STRUCTURE DURING 
CONSTRUCTION. 

17. NO OFF -SITE LAND DISTURBANCE IS PROPOSED WITH THIS PROJECT. 

18. THIS SITE IS WITHIN THE LAKE POWELL/MILL CREEK WATERSHED. 

19. NO PRIVATE IRRIGATION SYSTEMS WILL BE ALLOWED WITHIN 
THE RIGHT OF WAY LIMITS. 

20. ALL INTERNAL STREET INTERSECTIONS EXCEED THE MINIMUM 250' 
SIGHT DISTANCE. 

21. ALL PROPOSED STREETS, WITH THE EXCEPTION OF THE ALLEYS, SHOWN ON 
THESE PLANS ARE TO BE PUBLIC (VDOT MAINTAINED). ALL ROADWAY 
IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE WITH VDOT 
STANDARDS AND SPECIFICATIONS. 

DEVELOPER ASSOCI A TED DEVELOPERS, INC. 
5300 MERCURY BLVD. 
NEWPORT NEWS, VA. 23605 
(757) 838-2739 
CONTACT: HENRY STEPHENS 

CERIJFIED RESPONSffiLE lAND DISTIJRBER.: 
G. ARCHER MARSTON Ill, P.E. 
AES CONSULTING ENGINEERS 
5248 OLDE TOWNE ROAD, SUITE 
WILLIAMSBURG, VIRGINIA. 23188 
TELEPHONE: 757-253-0040 

* FOR SITE PLAN REVIEW PROCESS ONLY. OWNER OR CONTRACTOR 
SHALL NAME RESPONSIBLE LAND DISTURBER FOR CONSTRUCTION PROCESS. 

JAMES CITY COUNTY, VIRGINIA 
JAMESTOWN DISTRICT 

CITy OF WILLIAMSBURG 
JAMEs Cl 

TY COUNTy 

PROJECT 
LOCATION 

VICINITY MAP (APPROX. SCALE 1 "=2000') 

DATE= 12/23/02 
REVISED= 6/20/03 

PROJECT NO.= 9225-00 

CONSULTING ENGINEERS 

5248 Olde Towne Road, SUite 1 
w•iamsburg, Virgilia 23188 

{757) 253-0Q40 
Fax{757)22Q-8994 

INDEX OF SHEETS 

SHEET NUMBER 

1 

3 
4 
5 
6 
i 

8 
9 
10 
1 1 
12 
13 

EXISTING 
--w--
--FM--

o---s-----o 

8 s '8 

-EX. FM-

0 

D 

' ""' --80--

DESCRiPTiON 

COVER SHEET 
PRELIMINARY PL.A.T 
EN~RONMENTAL INVENTORY 
ROAD PLAN 
UTILITY PLAN 
DRAINAGE PLAH 
GRADING, EROSiON Af'-JD SEDiMEI'H 
CONTROL PLAN 
LANDSCAPE PLAN 
ROAD AND UTILITY PROFILFS 
ROAD AND UTILITY PROFILES 
NOTES AND DETAILS 
NOTE::, AND DETAILS 
NOTES AND DETAILS 

LEGEND 

WATER 

FORCE MAIN 

GRAVITY SEWER 

GRAVITY SEWER 
(BY OTHERS) 

STORM SEWER 

FORCE MAIN 

MANHOLE 

CURB DROP INLET 

YARD DROP INLET 

VALVE 

FIRE HYDRANT ASSEMBLY 

BLOW-OFF ASSEMBLY 

AIR RELEASE VALVE 

SEWER GRINDER PUMP 

CLEAN OUT 

WATER METER 

CENTERLINE/BASELINE 

RIGHT OF WAY 

PROPERTY LINE 

1_ DITCH/SWALE 

TREELINE/CLEARING LIMITS 

GROUND ELEVATION 

CONTOUR ELEV. 

PROPOSED 

--w--
--FM-

••--s • 
8 s 8 

---FI•+-1 --

• 
Cl 
8 
0 

• 

RECORD DRAWING BASED ON INFORMATION AS 
SURVEYED 7/04 & 11/04 BY AES CONSULTING ENGINEERS S·IJ1·02-

W\to5~ 
I HEREBY CERTIFY TO THE BEST OF MY JUDGEMENT, KNOWLEDGE, AND 
BEUEF THAT THIS RECORD DRAWING REPRESENTS THE CONDITIONS OF TH~N,iJ 
SllE ON THE DAlE IT WAS SURVEYED. THE SllE APPEARS TO CONFORM 
WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN. 

~L_----------------------------------------------~==================~~~~~~~~ SWM RECORD DRAWING-12/22/04 SHEET NO. 1 
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SECTION A-A 

PROVIDE ADEQUATE POLYETHYLENE CAP 

I 
STRAPP;NG 7 EL 55.8 

1/ ---
.. 

TACK WELD 

;:_ __ 
--- • 
----' 

8" PERFORATED POLYETHYLENE 1. 

--- DRAJNAGE TUBING, DIAMETER 

l \--- VARIES - 'TI'"" 
~ 111",- EL ~ 54.23 i' I I I 

6' 

rt FERNCO-STYL£ " COUPLING 
w ET 

ORAGE ST 
I -'--

1/ 
6" DEWATERING ORIFICE, 
SCHEDULE 40 PVC STUB 1-FOOT MINIMUM L ENGTH 

~ OUTLET STRUCTURE 

TEMPORARY SEDIMENT BASIN CONFIGURATION 
N.T.S. 

NOTE' 
1. lHE SWM/BMP FACILITY SHALL ACT AS A TEMPORARY SEDIMENT BASIN DURING CONSTRUCmN 

AC~V1TIES. SEDIMENT CLEANOUT LEVEL IS EL 52.5. SEE THE SEQUENCE OF CONSTIRUCTIDN FOR 
FEATURES OF lHE PERMANENT FACILITY lHAT MUST BE IN PLACE DURING lHE TEMPORARY 
CONSTRUCllON PHASE. 

2. REVERSE SLOPE 4" O.I.P. @ EL 53.5 TO BE PLUGGED DURING CONSTRUCTION. UPON COMPLEllON 
& STABILIZA~ON OF ALL DEVELOPMENT UPSTREAM lHE 6" TEMPORARY DEWATERING ORIFICE SHALL 
BE PERMANENllL Y REMOVED AND PLUGGED AND THE PERMANENT 4" REVERSE SLOPE PIPE AND 
ORIFICE SHALL BE MADE FUNCTIONAL. 

NOTE: GRATE, COLLAR, AND TRASH RACK ARE TO BE GALVANIZED. 
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MEGALUG RETAINER GLANDS 
(SEE X-SECTION A-A 
FOR CONTINUA TIO 1---J/ 

VDOT #57 STONE 
BEDDING (8" DEPTH) 

COMPACTED SUBGRADE 

VDOT #57 STONE LEVELING COURSE (8" DEPTH) 

CROSS SECTION 
PROP. OUTFALL STRUCTURE 

NOT TO SCALE 
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OUTLET STRUCTURE GRATE AND TRASH RACK 
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I II II 
~· ~ 

18" 

SECTION A-A 

REPAESENTS AREAS OF 257. SLOPE OR GREATER 

~~l!r:. ;-~~~: 
<T·,~-..,.,~H'H~iti'r.C:.: 

REPRESENTS AREAS OF 25"/. SLOPE OR GREATER (PROJECT IMPACTS) 

I HEREBY CERTIFY TO lHE BEST OF lAY JUDGEMENT, KNO'M..EDGE. AND BEUEF lHAT 
lHIS RECORD DRAWING REPRESENTS lHE CONDillONS OF lHE S11E ON lHE DA 1E IT 
WAS SUR'vt:YED. lHE S11E APPEARS TO CONFORIA WllH lHE PRO\IIS10NS Of lHE 
APPRO'vt:D DESIGN PlAN. 

VDOT STD. Dl-5 
TYPE I GRATE 

ELEV~ -5&-i'& 
58.77 

ELEV~~ 

56.32 
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TRASH 
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SECTION B-B 

N/F 
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MALECKI 
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NOT TO SCALE 

1'-6 9/16" (TYP.) 

DETAIL A 

VDOT STD. Dl-5 TYPE I GRATE 

DETAIL A 

4" DIP 
1NV~50D 

1 0' WIDE GRASS 
EMERGENCY SPILLWAY 
INV~~58.49 

'57 LF OF 24" 
RCP @ 2. BB:Fo 2.25% 
(NO STONE BEDDING) · 

_,_. :::.--= == ..::::- ·~ 
~---- ....... - --~ ~ 

-~,--

TEMPORARY 20' 
CONSTRUCTION 
EASEMENT 
INST #()100188801 

L..~IOI! LF OF 24" 
HOPE @ ±€ffl!-3.37X 
(NO STONE BEDDING) 

RIM 56.5555.83 
INV~~INV IN=45.18 
INV OUT=44.96 

GRAPHIC SCALE 

OFF SITE OUTFALL LINE FROM WET POND 
50' 0' 50' 100' 

SCALE: 1" = 50' 
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SWM/BMP #1 FACILITY WET POND SECTION A-A 
STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS AND SEDIMENT IN TO THE FACILITY, 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 ACllVITIES ARE PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE 
PROVIDED AND INSPECTIONS PERFORMED AT LEAST ONCE WEEKLY. 

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE SWM 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 WHERE STRUCTURES ARE TO BE MAINTAINED JOINTLY, ALLOCATION OF MAINTENANCE COSTS 
WILL BE IN ACCORDANCE WITH THE TERMS ESTABLISHED IN MAINTENANCE AGREEMENTS. 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: 

NOTE: 
1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. IF THE DEPTH OF SEDIMENT 

REACHES THE DEPTH OF 1.5 FT. ABOVE THE BOTTOM OF SEDIMENT FOREBAY (i.e. CLEANOUT ELEVATION 48.5), REMOVAL IS REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR 
AT LEAST ONCE PER YEAR, CLEAN THE RISER BOTTOM, OUTLET PIPE AND THE SUMP OF STRUCTURE #1-1 OF ACCUMULATED SEDIMENTS. DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT 
AN ACCEPTABLE DISPOSAL AREA. 

2. PERFORM MAINTENANCE MOWING OF POND GRASSES 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. 

3. PERFORM SOIL SAMPLING ON STABILIZED POND 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 POND AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACE, LIME FERTILIZER AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN DAM 
CONSTRUCTION NOTES. IF VEGETAllON 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 RISER SECTION, CREST OF SPILLWAY AND STRUCTURE #1-1 FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO MAINTAIN 
THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. 

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 INTEGRITY OF THE STRUCTURE. 

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

8. RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, ACCURATE WRITTEN RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL 
DOCUMENT 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. 

10. DEAD OR DYING PLANT MATERIAL SHALL BE REPLACED AFTER THE FIRST GROWING SEASON. THE POND SLOPE SHOULD BE MAINTAINED IN A NATURAL STATE WITH THE EXCEPTION THAT CHOKING 
VINES AND NON-NATIVE INVASIVE SPECIES SHOULD BE REMOVED BY HAND METHODS ONLY AT THE ONSET OF THE SECOND GROWING SEASON. 
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STEPS lfJ 
ACCORDMKT 58.77 
WITH VD 0 T >T.QO.E_P.=.§S:§Bj. Y'SO~ 
STAND AR J --' ,--,---l--1--,.., 
ST-1 (',06.09) 

1 5' WIDE WEIR--~ 

II~V §§.30 
56.32 

---1-"J-.~s" 

(TYP.) 

s" ~,'1 

(TYP.) 

~l 
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" NV. S5.38 ["'. 
56.32 " I"' 
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1 5' I. 

1\ 
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" iillTT 
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PROVIDE ADEQUATE 
STRAPPING~ ,------.---; 

TACK WELD 

\ 

POLYETHYLENi:: CAF 

EL 55.8 

- --(--- 8" PERFORATED POLYETHYLEr'-J[ 
DR.i~,INAGE TUBING, DIAMETER 
VARIES 

EL ~ 54.23 

I .6' 

~<~ " F:C:RNCO-STYLE " COUPLI\IG 

"~'"", 
·~ET _LTORAG:: 

'"- 6"" DEWATERING ORIFICE, 
SCHEDULE. 40 PVC STUE 1-FOOT MINIMUM LENGTH 

OUTLET STRUCfU~E 

TEMPORARY SEDIMENT BASIN CONFIGURATION 

70 

65 

NOTE 
VDOT DOES ~~OT ASSUME RESPONSIBILIIY FOR 
MAINTENANCE OF THE DETENTION/RETENTimJ 
POND OR ITS STRUCTURES, /\1\10 SHi'IU BE 
SAVED HARMLESS FROM ANY D/I.MAGE. 

ReAR ALLEY 

100 YR. HIG-1 WATER EL.=59.26 

I I 0 YR. HIGH WATER EL=58.57 

II II 2YR.H.GHWATEREL.=5683 

/ I 1 YR. H!GH WATER EL.=56.18 

/r- ~~::;~~ i6;UCTURE 

I TOP=~58.77 

/ 2G' 

1"=10' 

SCALE IN FEET 

It 
I 

75 

70 

65 
4" DIP © 
ReVERSE SLOPE 

ITi·"-'-~y,-CONCRETE TO Bt: 
WATERTIGW IN 
~.CCORDAI~CE 

W/ASTM C-361 

:Ill Ill r" 
l- 1 11-"' =' =1·, 

:::1 W i ]]r" 

t=lll I 
b " II -Ill= " ,, 

1111111~11 
N T.S 

NOTE: 
1 THE SWM/BMP FACILITY SHALL ACT AS A TEMPOR,~RY SEDIMeNT BASIN DURII•G CONSTRUCTIOI' 

ACTIVITlES. SEDIMENT CLEANO.JT LE'JEL IS EL 52.5 SEE T"E SEQUENCE JF CONSTRUCTION FOR 
FEATURES OF THE PERMANCI,T FAC1L'TY mAT MUST BE I~ PLACE DUoii;G THo TEMPORARY 
CONSTRUCTION PHASE 

[~. APPROX C:XISTING 

60 I ~,--GPO~ 
f------::.::t;::::~~~;;~---""JUV 60 0, 

I I 
' I ELEV=~ I, s· "I 

3 
:II 

60 
STD,1 GLIDE 
(IV AX. DiSTANCE 
BETWEEr~ GUIDES 
= 10')--.___ 

6'' MJ x MJ FLANGC:D 
GATE VALVE WITH 
I~EGALUG Rt:TAI'JER 
GLAr"ns---

GRCUT VOIDS TO 
PROVIDE 'NATERTIGHT 
SO:AL 

----================~~~· 

s" 
(TYP.) 

24" RCP 
@~ 

2.25% 

]=ill==" -' -1', 
=]]1- 1111"' 

Iii .~ 
'~-·-11 I~ 

" "' 11 '~111 11 "' " 
SECTION A-A 

\ PACTED SUBCRADE 

\_VDCT #57 STONE LEVELING COURSE (8" DEPTH) 

L. R~VERSE SLOPE 4" 0.\.P . .W EL 53 5 TO BE PLUGGED DURING CONSTRUCTIO~. L:<ON COMPLETION 
& STABILIZATION OF All DEVEloPMENT UPSTREAM THE 6" TEMPORARY CEWATER,NG ORIFICE SHAll 
BE PERMANENTU REMOVED Af\D PLUGGED Ar~O Tf.JE PERMANENT L" R=:VERSE SLOPE P'PE NJD 
ORIFICE SPALL BE MADE FUNCTIONAL 

NOTE: GR,"'TE, COLLAR, AND TRASH RACK ARE TO BE GALVANIZED. 
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NECTIONS 

SLOPE VARIES_// ~:::] 1 
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40 

53_59~'=- 15' WIDE 

WEIR~~ \ 
N.P. ELEV~ ELEV=~ \ 

10 AQUATIC '=. - 10' AQUATIC 56.32 -10' WIDE EMERGENCY \ 
BENCH 3ENCH SPILLWAY 

:n-1-t/---INV §HG ELEV.=~58.49 \\ 

__ ___/ 53 59 BACKFILL SHALL 
' • BE COMPACTED \ 

ELEV=52.5 

1. 6
' "I L-:::::::/7 TO 95% OF ~ 

.!!l~.c;\c..'=-"5c;0'-;.5";;--..,-\-~-"r 29 LF OF 4" DIP MAXIh!UM DENSITY 
49.90 1 ~ 2 ilEVERSE SLOPE 

47.37± II 

--~EL~E~V~!~7~88~~j-{/:.~:=~~4~7-~58~l~===i!J~------------~----============== 
INV-H.SO \ \-INV=.ffi:5-46.69 

VARIES 

\_~ LF OF 6" 0 IP 
@~2.68% 

(PJND DRAIN 
SEE OUTFALL 

!67 LF OF 24'' 
PCP © 2.881! 

2.25% 

55 

50 

45 

40 
6" MJxMJ O'F W/ 
MEGALUG RETAINER CLAN 
(SEE X-SECTION A-A 
FOR CONTINUATION]---~/ A d " l .A f------ r--------------------------------------~STRUCTlJRE DETAIL 

T IS SHEET) 

\!DOT #57 STOI'E 
BEDDING (8" DEPTH) 

5-i'' DIAMETER R.ARS@ 10.68 
lbs/ft. DR NO 14 BILLET STEEL 

CROSS SECTION 
PROP. OUTFALL STRUCTURE 
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OUTLET STRUCTURE GRATE AND TRASH RACK 
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NOT TO SCALE 

1'-6 9/15" (TYP.) VDOT STD. Dl-5 TYPE I GRATE TYPE I GRATe~. 
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~:;:::;::::;:::::::: 

REPRESENTS AREAS OF 25% SLOPE OR GREATER (PROJECT IMPACTS) 
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SECTION S-8 

N/F 
R. BOOTH MITCHEM 

& HEIDI OUAST 
T.M. #(48-3) (4-8) 

\ 
SEDIMt:~ T 

\ WELD 1 

~~--L2"x2"x3/8" BE\C:LED 
llliiii!IJii~ T 0 FIT (WELD EO l 

CETAIL A 
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Collar dime1sions to 
be 1/4" large1· than 
Grate dimensions 

FORE E:AY--~~~~~~~~~~~ 

25 

"9-> 

1 

~ I / 

N/F 
KEVIN J & DEl-.f!SE J. 

MALECKI 
TM #(48-3) (4-9) 

I NV=~ 
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~. 'C"" 
I"J/, 

LiNDA A. lvfORF?iS 
TM. #( 48-3) ( 4-10) 
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r:::::d., PROVIDE CLASS : RIP RAP 
~ AF~Ofl W/ FILTER FABRIC (5 C.Y.) 

UPSTREAM WIOTH=6.0' 
DOWNS-REAM WIDTH=S.O' 
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DEPTH=2.0' 

L LIM'TS OF WETLANDS 
PER WILLIAMSBURG 
ENVIRONMENTAL GROUP 

RIM 12 §8 42.55 
INV llj=~37.95 
INV OUT=~34.06 

N/F 
JAIA[S C/ TY COU>JTY 

BIBLE & 
AGi~ICUL TURAL 
TRAINiNG S.C. 

TM. #(48-3) (1-35) 

32 LF OF 24" 
HOPE @ ~.3.97% ~ :;:; 
(INCLUDES FES) ~ 

OUTF./ILk~ STRt~CTURE 

0 "> ~TElP=~58.77 58.55 
t ~ liN OUT 16.58 46.69 GS 

t U;~~~~ 

TEMPORAR'f 20' 
CONSTRUCTiON 
EASEMENT 
INST #0100188801 

t; tc U~lTS 8f ~ 
CL'EARING 

208 LF OF 24" 
HOPE @ ~3.37% 

(NC STO~E BEODiriG) 

OFF SITE OUTFALL LINE FROM WET POND 

56.58 
TOP 

RIM 55.0055.63 
INV=~INV IN=45.16 
INV OUT=44.96 

GRAPHIC SCALE 

50' o· 

SCALE: 1" = 50' 

58.82 
TOE 

4" DIP 
lljV=~49.90 

I 0' WIDE GqASS 
EM::RGEIICY sciLLWAY 
IN\1=58.70 

LF OF 24" 
RCP @~2.25% 
(~0 STmiE BEDDING) 

50' 100' 

RECORD DRAWING BASED ON INFORMATION AS 
SURVEYED 7/04 & 11/04 BY AES CONSULTING ENGINEERS 

35 

SWM/BMP i1 FACILITY WET POND SECTION A-A 
STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 

PROPER MAINTENANCE OF THIS FI'.CILITY IS ENCOURAGED TO PREVENT THE lfHROOUCTION OF DEBRIS AND SEDIMENT IN TO THE FACILITY, SPILLWAY(S) A~D DOWNSTREAM WATERWAvS. FOLLOWING INSTALLATION OF 
THE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBEJ AReAS, INSPECTIONS FGR SEDIMENT BUILDUPS WILL BE F·C:RFORMEO AT LEAST OUARTE'<LY IT IS AIH·CIPATEO TH.A~ U~IDER NORMAL COfiDITIONS, 
SEDIMEIH REM:JVAL FROM THE FACILITY WILL BE REQUIRED ONCE EVERY 10 YEARS. IF OTHeR CCNS~RUCTICN OR RELATED ACTIVI~IES ARE PERFORMED ON UPSLOPE PAC:CELS, ADEQUATE PROTECTION SHOULD BE 
PROVIDEC i\ljQ INSPECTIONS PERFORMED AT LEAST ONCE WEE~:L'(. 

A DESIGNATED REPRESEWATIVE OF THE OWNeR WILL INSPECT THE SWM STRUCTURE <IFTER EACH SIG~IFiCANT RAINFALL E''EI;T OR THE FOLLOWING WORKING O,AY IF A WEEKEND OR HOLiDAY OCCURS. A SiGiliFICANT 
RAINFALL FOR THIS STRUCTURe IS DEF,NED AS O~E (1) INCH OR MORe OF GAUGED RAINFALL W,THIN A 24 HCUR PERIJD. DIKE PER YE.AR, A REPRESEfHiiTIVE OF THE COUNTY MAY ciOINTLY INSPECT THE STRUCTURE. 
APPROPR1AT': ACTION, PERfORMED AT THE COST OF 11-IE OWNER, WIL' BE TAKEN TO ENScRE APPROPRIATE MAINTENANCE WHERE STRUCTU'\ES ARE TO BE MAINTAINED JOINLY, ALLOCHION OF MAifiTENAijCE COSTS 
WILL BE IN ACCORDANCE WI'H THE TERh1S ESTABLISHED IN "AINTENANCE AGREEMEIHS. KEYS TO LOCK::D ACCESS POINT', SHALL BE MADe AVAILABLE TO COUNTY INSPECTION PERSONNeL JPON REQUEST 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ACDITim,AL fAEASURES 

NOTE 
1. THE INSPECTIC' FOR SEDIMENT BUILDUP WlcL BE PERFCRMED BY VISUft.L INSPECT!Oij AND A PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITH!fl THE S~ORAGE AR::A F THE D::PTH OF SEDIME' T 

REACHES THE DEPTH CF 1.5 FT. ABOVE THE BOTTOM OF SEDIMENT FOREBAY (i.e. CLEANOUT ELEVATON 48.5.1, REMCVAL IS RC:OUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR 
AT LEAST ONCE PER YEAR, CLEAN THE RISER BOTTOM, OUTLET PI 0 E AND THE SUMP OF STRUCTURE #1-1 OF ACCUI,1ULATED SEDI1,1ENTS. DISPOSE OF SEDIMENTS RE,10VED FROM THE FAC:LITY AT 
AN ACCEPTABLE DISPOSAL AREA. 

2. PERFORM M.AINTENANCl MOWING cc POND GRASSES AT LEAST TWICE EACH YEAR. GRASSES SUCf; AS TALL F'SCUE SHOULD BE MOWED II~ EARLY SUI,1MER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LA.TE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MATU~I~G. MOWIN·~ OF LEGUMES CAN BE LESS FREQUENT. 

3 PERFORM SOIL SAMPLII~G ON STABILIZeD PCND SO:L AREAS ONCE EVERY FOUR (4) YEIIRS SOL SAM?LING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING LABORATORY. 
APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST RECOMMENDATIONS. 

4. IN STABILIZED POND AREAS, ,F VEGETA -;ION COVERS LeSS T rlAN 40% OF SOl'. SURF ACE, LI~E FERTILIZER AND SEED IN ACCORDANCE WITH RECOMME~DA TIONS FOR NEW SEEDLINGS, AS LISTED IN DAM 
CO~STRUCTION NOTES. IF VEGETATION COVE~S MORE TH.A~ 40% BU- LESS THAN 70% OF SOIL SURFft.CES, LII~E FERTILIZE AND OVERSEED IN ACCORDANCE WITH ClRRE~ T SEEDLING RECOMMENDATIONS. 

5. PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTION, CREST OF SPILLWAY AND STRUCTURE #1-1 FOR THE OBSERVANCE OF COLLECTED OEBRIS. IMMEDIAT"LY REMOVE ANY LJEBR1S TO M.AIIITA.IN 
T~E INTEGRITY OF THE STRUCTURE P.ND PROVIDE AN A TTRA.CTIVE APPEARANcE. 

6. PER"CRM YEARLY STRUCTURAL INSPECTIONS OF THE FACiciTY cop DAMAGE. STRUCTURAL INSPECTION SH.A_L BE PER"ORMED ON THE CONCRETE RISER, NITI-VO'FE;< DEVICE, TRASH RACK, ORIFICE/ 
WEIR(S), OUTLET BARREL AND P•)'ID EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHE~ INVESTIGATION BY A PROFESSIONAL ENGINEER M.AY BE REQUIRED TO ASSESS THE IWEGRITY OF THE STRUCTURE, 

7 PERFORM QUARTERLY INSPECTIONS OF T"E GRADED SIDE SLOPES OF THE DETENTION FACILITY FOR SIGNS OF AI~IMAL/ RODENT BORROWS OR SLOF'E EROSION. IMMEDIATELY PERFOilM NECESSA.RY 
REPAIRS, REFILLING OR RESEEDING AS APPROPRIATE. . 

8. RECORD KEEPING. THE OWNER OR DESiGNATE) REPRESENTATIVE SHALL KEEP REASONABLE, ACCURATE WRITTEN RECORDS 0'< lt,SPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL 
DOCUMENT OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO THE COUNTY UPO~ REQUEST. 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY 't/ITC,QUT PRIOR CONSENT/ APPROVAL OF THE COUNTY. 

1G. DE,AD OR DYII~G PLA.NT MATE'l'AL SHALL BE REPLACED AFTER THE FIRST GROWING SE.ASO~. THE POIW SLOPE SHOUcD BE MAICITAINED IN .A NATU'\AL STATE WTH THE EXCEPTION 11-IAT C~OKING 
'JINES AND NON-NATIVE INVASIVE SPECIES SHOULD BE REMOVED BY HAND METHODS ONLY AT ThE ONSET OF THE SECOND GROWING SEASON 
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I INTRODUCTION 

The Kensington Woods subdivision shall be a small community of 40 lots with a single road with 
alleyway accesses. The subdivision is located at the high point of two drainage systems. The smaller of 
the existing systems drains to a well defined ravine which contributes to Lake Powell. The remainder of 
the site flows overland onto an adjacent property and eventually to the roadside ditch. The proposed 
condition will collect most of the runoff to a single BMP that will outfall into the well defined ravine. 
The following drainage study verifies the site and BMP will adequately reduce the flows and provide 
water quality benefits to the existing downstream channels and lakes. 

II EXISTING SITE CONDITIONS 

The existing site is a wooded area with moderately sloped areas. Currently the drainage divided is 
located on the eastern edge of the property. The east portion of the property appears to drain overland to 
an adjacent ravine which contributes to Lake Powell. The western portion of the property collects some 
runoff in a small conveyance channel which ends on the property. The flow is then directed overland by 
sheet flow onto the adjacent property and eventually appears to flow to the roadside ditch for Lake 
Powell Road. 

Analysis of the predeveloped conditions will not consider the existing drainage area that flows towards 
Lake Powell Road. The proposed condition removes several acres of drainage area from this system, 
and will not be adding significant flows into the roadside system. The analysis will be confined to the 
existing drainage area associated with the ravine that will be discharged into. The drainage area for this 
ravine includes not only the onsite wooded area, but also the offsite drainage areas which contribute 
directly to this ravine. 

r ... 
• 
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III PROPOSED STORMW ATER MANAGEMENT PLAN 

Water Quality 

I 
I 
I 
I 

Based on the James city County BMP Design and Construction Guidelines a Wet Extended Detention I 
Pond (BMP A-3) shall be utilized to treat the pollutant loading for the site. The water quality volume in 
the BMP is sized for 1 inch/impervious acre to be stored in the wet pool. In addition, another 1 
inch/impervious acre is stored in an extended detention pool and released over a 24 hour period. The 
water quality volume stored in the extended detention pool is released through a 4-inch orifice at 
elevation 53.5. A ten foot aquatic bench is provided beneath the normal pool elevation to further 
enhance the BMP. In addition a sediment forebay is utilized to further enhance the BMP. 

*' Impervious Area 
Volume Required 
Volume Required 
Wet Pool Volume Provided (Elev. 47-53.5) 
Extended Detention Volume Provided 
(Elev. 53.5- 55.4)- Released over 24 hour period 

BMP (A-3) 
4.25 Acre 
1" per impervious acre 
15,428 ft" 
15,748 tY 
15,817 tl' 

() 

·~ 0 
~ ~-\ . 

~v 

The sediment forebay is sized for at least a tenth of an inch per impervious acre. The results of the 
sediment forebay sizing are as summarized below. Due to space and volume limitations the sediment 
forebay for the BMP will be separated from the remaining portion of the BMP by a timber wall with a 
top elevation of 53.0, or 6 inches below the normal pool elevation. 

Sediment Forebay 
Impervious Area 4.25 Acre 
Volume Required 0.1" per impervious acre 
Volume Required 1,543 ft" 
Wet Pool Volume Provided (Elev. 47-53.0) 2,237 ft" 

Water Quantity 

The existing condition and proposed conditions are modeled using Hydraflow by Intelisolve. 
Hydrographs are generated using a SCS Type II 24 hour storm. The existing and proposed conditions 
are both analyzed using a control point within the outfall ravine at the first point of available outfall. 
The BMP is planned to outfall further in the ravine adjacent to the outfall from the BMP associated with 
the neighboring development. In addition to controlling the 2 and 10 year storm peak flow values to the 
existing peak flow conditions the 1 year storm volume is contained within the BMP and released over at 
least a 24 hour period. 

• 
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A single outfall structure with two control points is utilized for this BMP. In addition a ten foot wide 
emergency spillway is provided to pass the larger storm events. A four inch orifice is utilized to control 
the release of the water quality volume and the 1 year storm. An 18-inch weir at elevation 56.30 shall 
provide control for the 2 and 1 0 year peak flows. The top of structure and an emergency spillway shall 
pass the 25 and 100 year storm events without overtopping the BMP. 

The peak flows and elevation within the BMP are as follows: 

Return Period Q pre (cfs) Q post (cfs) BMP Elevation 
1 year 3.63 2.49 56.18 
2 year 6.66 4.23 56.83 
10 year 18.75 18.04 58.57 
100 year 31.79 51.38 59.26 
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IV TEMPORARY SEDIMENT BASIN 

The proposed BMP shall be utilized as the temporary sediment basin during construction. The I 
temporary sediment basin is sized to provide "wet" and "dry" volume for the entire drainage area, which 
shall be directed to the basin. The basin is also analyzed for the 2 and 25 year storm to verify the basin I 
is capable of passing these storm events. The Hydrologic condition assumed for this was the full 
buildout condition of the site area. To provide the adequate "wet" storage volume the normal pool water 
surface elevation will be raised to elevation 54.2. The "dry" storage volume is contained at elevation I 
56.30. To release the "dry" storage volume in the minimum 6 hour drawdown time a 6 inch orifice is 
required. Therefore the only modification to the BMP outlet structure shall be to temporarily install a 6 
inch orifice at elevation 54.20 which will be replaced after site stabilization with the 4-inch orifice at I 
elevation 53.5. 

I Sediment Basin 
Drainage Area 10.84 Acre 

I 
"Wet" and "Dry" Volume Required 67 CY per acre 
Volume Required 19,610 ft-' 
"Wet" Volume Provided (Elev. 47-54.2) 20,850 ft-' 

I 
"Dry" Volume Provided 20,458 ft"' 
(Elev. 54.2- 56.3)- Released over 6 hour period 

The peak flows and elevation within the temporary sediment basin is as follows: 

I 
Return Period Q post (cfs) Basin Elevation 

I 
2 year 3.98 56.97 
25 year 24.80 58.88 

I 
I 
I 
I 
I 

All I 
CONSULTING ENGINEERS 

I 
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I 
I 

1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Pr~ect __ X~e~~~s~,·~~>'~~-~-~-----k~h_Q_o_ti_J ______________________ __ 

Basin# -------------- Location 
----------------~---

Total area draining to basin: /0. <i'l acres. 

Basin Volume Design 

Wet Storage: 

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

67 cu. yds. x /().8y_· acres = 726. 3 cu. yds. 

2. Available basin volume = 772.. '2.. cu. yds. at elevation ..)"7. ~ • (From 
storage - elevation curve) 

3. Excavate _____ cu. yds. to obtain required volume*. 

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

4. Available volume before cleanout required. 

33 cu. yds. x /0. 8f acres = 35f.1 cu. yds. 

5. Elevation corresponding to cleanout level = .)'A. ,J-

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = I. 7 ft. 
(Min. = 1.0 ft.) 

Dry Storage: 

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

67 cu. yds. x /t>. 8<( acres = 72t- 3 cu. yds. 

ITT -11?. 

j 

( 
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1992 3.14 

8. Total available basin volume at crest of riser* = 7$"7. 7 cu. yds. at 
elevation S"'. :J • (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice = 6 . m. ----,-----
10. Diameter of flexible tubing = N/11 in. (diameter of dewa ering orifice 

plus 2 inches). 

Preliminary Design Elevations 

I 
I 
I 
I 
I 
I 
I 
I 

11. Crest of Riser = 5~ 7 

Top of Dam= 60. 3 

Design High Water = _s-'_8"._. _~_6_ 

Upstream Toe of Dam = __ 'l_f(' __ _ 

Basin Shape 

12. Length of Flow · 
Effective Width 

.L._ = 
We 

If > 2, baffles are not required ~ 

If < 2, baffles are required 

Runoff )_.-'"~'9- ()\ ?-~~ 
~~,,~~~ 

13. Q2 = (From Chapter 5) 

14. Ozs = (From Chapter 5) 

I 
I 
I 
I 
I 

.,t'..-(1- /l()f.l,'~ 

I 
o .. .J.I.fo,_ 

3.77 

Z3. 76 I 
Principal Spillway Design S £ & ~ ~" r /I{ v I 

15. With emergency spillway, required spillway capacity QP = Q2 = N! A cfs. I 
(riser and barrel) 

Without emergency spillway, required spillway capacity QP = Q 25 = ~lA cfs. I 
(riser and barrel) 

I 
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1992 

-

3.14 

16. With emergency spillway: 

Assumed available head (h) = __ ;V._Y_A _ ft. (Using Q
2
) 

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

17. 

18. 

Without emergency spillway: 

Assumed avaih1ble head (h) = __ fJ_I_/1~- ft. (Using Q25) 

h = Design High Water Elevation - Crest of Riser Elevation 

Riser diameter (Dr) = NIA- in. Actual head (h) = N/A ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

Barrel length (1) = N/JJ, ft. 

Head (H) on barrel through embankment = Nlit 

(From Plate 3.14-7). 

ft. 

19. Barrel diameter = ~/A in . 

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

20. · Trash rack and anti-vortex device 

Diameter = N/11 inches. 

Height = N/A inches. 

(From Table 3.14-D). 

Emergency Spillway Design 

21. Required spillway capacity Qe = Q25 - QP = tJ/A cfs. _ __....:......;...._;_ __ 
22. Bottom width (b) = N/4- ft.; the slope of the exit channel (s) = 

fl/A ft./foot; and the minimum length of the exit channel (x) = 

Nil+ ft. 
(From Table 3.14-C). 

III - 114 

) 
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1992 

'I Anti-Seep Collar Design ('J/A 
/ 

23. Depth of water at principal spillway crest (Y) = _._ft. 

Slope of upstream face of embankment (Z) = ___ : 1. 

Slope· of principal spillway barrel (Sb) = ____ % 

Length of barrel in saturated zone (L
5

) = ____ ft. 

24. Number of collars required = dimensions = ---- --------
(from Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam= ,0, 1 

Design High Water = . 5"1 . 8' 6 

Emergency Spillway Crest = )!'. '7 

Principal Spillway Crest = 6{.J Cd~ .,.,../ w~,., 

Dewatering Orifice Invert = 0"'-1. 2. 

Cleanout Elevation = 5""'2 · ,s-

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

III - 115 

'17. () 

.Sf'. 7 

I 
3.14 I 

I 
I 
I 
I 
I 
I 
I 

~r so~-,, c f.,..,... i' I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

AES Consulting Engineers 
Project #9225 

Volume Required 
2*WQV 
WQV = ~" per impervious acre 

Kennsington Woods 
James City County 

Storage (Between contours) 

Wet Pool Volume 

~mp~s rea= 

12/22/02 

WQV= 
Volume Required = 

Volume Provided = 
Volume Provided = 

7714 c.f. 
15428 c.f. 

583.3 c.y. / 
15748 c.f. 

IAdequate Water Quality Volume is provided in BMP 

9225-WQV.xls 

Wet Area 
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AES Consulting Engineers 

Project #9225 

t 

• 

Pond Volumes 

Volume Requirerl 
2*WQV 
WQV = 1/2" per 11l)petwious acre 

.... 
... -' Total ImPervious Area= 

12/22/02 

WQV= 

Volume Required = 

Volume Provided= 

Volume Provided = 

Kennsington Woods 

James City County 

Storage (Between contours) 

4.25 acre 
·J ) f,J ~,, ,.. 

7714 c.f. 

15428 c.f. 

585.8 c.y. 
15817 c.f. 

at Elevation 55.4 

Detention Volume 

IAdequate Water Quality Volume is provided in BMP 

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

9225-WQV.xls 

Dry Area I 
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AES Consulting Engineers 
Project #9225 

Pond Volumes 

Elev. Countour Area (in s.f .) 

Volume Required 
0.1" per impervious acre (Minimum) 

Kennsington Woods 
James City County 

Storage (Between contours) 

Total Impervious Area = 4.25 acre 

Minimum Volume = 1543 c.f. 

Volume Provided = 82.8 c.y. 
Volume Provided = 2237 c.f. 

Sediment Forebay 

Cumulative Storage Volume 

IAdequate Volume is provided in Sediment Forebay 

12/22/02 
9225-WQV.xls 

Sediment Forebay 
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AES Consulting Engineers 

Project #9225 
Kennsington Woods 

James City County 

Temporary Sediment Basin Volumes 

Elev. Countour Area (in s.f.) Storage (Between contours) 

Volume Required 

67 CY per acre "Wet" 

12/22102 

"Wet" and "Dry" Volume 

Cumulative Storage Volume 

9225-WQV .xis 

Sediment Basin 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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AES Consulting Engineers 
Project #9225 

67 CY per acre "Dry" 

12/22/02 

Total DrainageArea = 

Vo!ume Required = 
Volume Required = 

"Wet" Volume Provided = 
"Wet" Volume Provided = 

"Dry" Volume Provided = 
"Dry" Volume Provided = 

Kennsington Woods 
James City County 

10.84 acre 

726.28 c.y. 
19609.56 c.f. 

772.2 c.y. 
20850 c.f. 

at Elevation 54.2 

IAdequate "Wet" Volume is provided in Sediment Basin 

757.7 c.y. 
20458 c.f. 

at Elevation 56.3 

IAdequate "Dry" Volume is provided in Sediment Basin 

9225-WQV.xls 
Sediment Basin 
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I 
Hydrograph Return Period Recap Pagel 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

II No. type Hyd(s) description 

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 

1 SCS Runoff ---- 1.70 3.10 ---- ----- 8.71 10.33 ------ 14.93 Pre-developed (Onsite) II 
2 SCS Runoff ----- 2.10 3.72 

.,. ___ 
..................... 10.52 12.51 ----- 18.03 Pre-developed (Offsite) 

3 Combine 1, 2 3.63 6.66 ------ ..................... 18.75 22.22 .. ...... - 31.79 Pre-Developed II 
5 SCS Runoff 

___ .,. 
10.34 15.58 -- ................... 34.96 40.22 --- 54.38 Post developed 

7 Reservoir 5 0.67 2.51 --- ------ 16.30 23.72 ----· 45.70 BMP I 
8 Combine 2, 7 2.49 4.23 --- --- 18.04 26.08 ----- 51.38 BMP 

10 Reservoir 5 1.28 3.98 ----- ---- 17.40 24.80 ----- 45.85 Temp Sed Basin I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Proj. file: 9225-BMP.gpw Run date: 12-22-2002 I 
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Reservoir Report 

Reservoir No. 1 - BMP 

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 53.50 v 6,706 0 0 
0.50 54.00 7,536 3,561 3,561 
1.50 55.00 9,271 8,404 11,964 
2.50 56.00 11,106 10,189 22,153 
3.50 57.00 13,042 12,074 34,227 
4.50 58.00 15,078 14,060 48,287 
5.50 59.00 I 17,215 16,147 64,433 
6.50 60.00 19,453 18,334 82,767 

Culvert I Orifice Structures Weir Structures 

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

Rise in = 24.0 / .j 
0.0 0.0 Crest Len ft = 1.50 8.50 10.00 0.00 4.0 j 

Span in = 24.0 ./ 4.0 0.0 0.0 Crest El. ft = 56.30.; 58.70J 58.70 0.00 

No. Barrels = 1 l.t~ 1 0 0 WeirCoeff. = 3.00 3.00 2.60 0.00 

Invert El. ft = 47.001\ 53.50J 0.00 0.00 Weir Type = Rect Rect Broad 

Length ft = 63.0 ll~ 0.0 0.0 0.0 Multi-Stage =Yes Yes No No 
,/1 ~ 

Slope% = 2.00 ../ 0.00 0.00 0.00 t~[?~~r N·Value = .013 J .013 j .000 .000 

Orif. Coeff. = 0.60 / 0.60 0.00 0.00 

Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = e $1 
Multi-Stage = n/a Yes No No 

Note: All outflows have been analyzed under inlet and outlet controL 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Exfil Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 53.50 0.00 0.00 0.00 0.00 0.00 0.00 
0.50 3,561 54.00 35.47 0.24 0.00 0.00 0.00 0.24 
1.50 11,964 55.00 35.47 0.49 0.00 0.00 0.00 0.49 
2.50 22,153 56.00 35.47 0.64 0.00 0.00 0.00 0.64 
3.50 34,227 57.00 35.47 0.77 2.64 0.00 0.00 3.40 
4.50 48,287 58.00 35.47 0.87 9.97 0.00 0.00 10.85 
5.50 64,433 59.00 35.47 0.97 19.96 4.19 4.27 29.40 
6.50 82,767 60.00 50.97 0.34 18.77 31.86 38.54 89.51 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 054



Reservoir Report 

Reservoir No. 2 - Temp Sed Basin 
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 54.20 7,875 0 0 
0.80 55.00 9,271 6,858 6,858 
1.80 56.00 11,106 10,188 17,047 
2.10 56.30 11,676 3,417 20,464 
2.80 57.00 13,Q42 8,651 29,115 
3.80 58.00 15,078 14,060 43,176 
4.80 59.00 17,215 16,147 59,322 
5.80 60.00 19,453 18,334 77,656 

Culvert I Orifice Structures Weir Structures 

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

Rise in = 24.0 6.0 0.0 0.0 Crest Len ft = 1.50 8.50 10.00 0.00 

Span in = 24.0 6.0 0.0 0.0 Crest El. ft = 56.30 58.70 58.70 0.00 

No. Barrels = 1 1 0 0 WeirCoeff. = 3.00 3.00 2.60 0.00 

Invert El. ft = 47.00 54.20 0.00 0.00 Weir Type = Rect Rect Broad 

Length ft = 63.0 0.0 0.0 0.0 Multi-stage =Yes Yes No No 

Slope% = 2.00 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 ClvB ClvC ClvD WrA WrB WrC WrD Exfil Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 54.20 0.00 0.00 0.00 0.00 0.00 0.00 
0.80 6,858 55.00 37.66 0.70 0.00 0.00 0.00 0.70 
1.80 17,047 56.00 37.66 1.18 0.00 0.00 0.00 1.18 
2.10 20,464 56.30 37.66 1.29 0.00 0.00 0.00 1.29 
2.80 29,115 57.00 37.66 1.51 2.64 0.00 0.00 4.15 
3.80 43,176 58.00 37.66 1.78 9.97 0.00 0.00 11.76 
4.80 59,322 59.00 37.66 2.02 19.96 4.19 4.27 30.44 
5.80 77,656 60.00 51.00 0.75 18.61 31.64 38.54 89.54 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I H d y rograp hS ummary R epo rt Page 1 

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

I No. type flow interval peak hyd(s) elevation storage description 

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

I 1 SCS Runoff 1.70 6 732 8,250 -- ---- --- Pre-developed (Onsite) 

2 SCS Runoff 2.10 6 726 7,528 Pre-developed (Offsite) ---- ---- -----

I 3 Combine 3.63 6 726 15,777 1, 2 --- ---- Pre-Developed 

5 SCS Runoff 10.34 6 732 43,366 Post developed -- ---- ------

I 7 Reservoir 0.67 6 900 43,366 5 56.18 24,323 BMP 

8 Combine 2.49 6 726 50,893 2, 7 BMP ------ ----

I 10 Reservoir 1.28 6 792 43,366 5 56.29 20,365 Temp Sed Basin 

I 
I 
I 
I 
I 
I 
II 
II 
II 
II 
II 
IIProj. file: 9225-BMP.gpw Return Period: 1 yr Run date: 12-22-2002 

Hvdraflow Hvdroaraohs bv lntelisolve 
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Hydrograph Report 

Hyd. No. 1 
Pre-developed (Onsite) 

Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs 
Drainage area = 3.75 ac 
Basin Slope = 0.0% 
Tc method = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

Hydrograph Discha~ge Table 

Time -- Outflow 
(hrs cfs) 

11.80 0.10 
11.90 0.43 
12.00 1.01 
12.10 1.53 
12.20 1.70 << 
12.30 1.50 
12.40 1.25 
12.50 0.95 
12.60 0.65 
12.70 0.47 
12.80 0.41 
12.90 0.37 
13.00 0.34 
13.10 0.31 
13.20 0.29 
13.30 0.28 
13.40 0.26 
13.50 0.25 
13.60 0.24 
13.70 0.23 
13.80 0.22 
13.90 0.21 
14.00 0.20 
14.10 0.19 
14.20 0.18 
14.30 0.18 
14.40 0.17 
14.50 0.17 
14.60 0.17 
14.70 0.16 
14.80 0.16 
14.90 0.16 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 1.70 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = Oft 
Time of cone. (Tc) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume ='8,250 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Hyd. No.1- SCS Runoff -1 Yr- Qp = 1.70 cfs- Pre-developed (Onsite) 

2.0 ' 

i' 

1.5 

~ 
a 1.0 

0.5 

0.0 
0.0 

,. 

2.5 4.9 7.4 " ......... j , 
9.8 12.3 14.7 17.2 19.6 22.1 24.5 

Time (hrs) 

/ Hyd. 1 
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Hydrograph Report 

Hyd. No. 2 
Pre-developed (Offsite) 

Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs 
Drainage area = 3.65 ac 
Basin Slope = 0.0% 
Tc method = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

\ ,,. 

Hydrograph Discharge Table 
·"'. 

Time -- Outflow 
(hrs cfs) 

11.70 0.03 
11.80 0.21 
11.90 0.90 
12.00 1.90 
12.10 2.10 << 
12.20 1.50 
12.30 0.88 
12.40 0.54 
12.50 0.47 
12.60 ~0.40 

12.70 0.35 
12.80 0.31 
12.90 0.29 
13.00 0.28 
13.10 0.26 
13.20 0.24 
13.30 0.23 
13.40 0.22 
13.50 0.21 
13.60 0.20 
13.70 0.19 
13.80 0.19 
13.90 0.18 
14.00 0.17 
14.10 0.16 
14.20 0.16 
14.30 0.15 
14.40 0.15 
14.50 0.15 
14.60 0.15 
14.70 0.14 
14.80 0.14 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 2.10 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 7,528 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Hyd. No.2- SCS Runoff -1 Yr- Qp = 2.10 cfs- Pre-developed (Offsite) 

' 2.5 

2.0 

1.5 

1.0 

0.5 

0.0 
0.0 2.4 4.9 7.3 

"-
9.7 12.1 14.6 17.0 19.4 21.9 24.3 

Time (hrs) 

I Hyd.2 
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Hydrograph Report Page 1 I 

Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 I 
Pre-Developed 

Hydrograph type = Combine Peak discharge = 3.63 cfs I 
Storm frequency = 1 yrs Time interval = 6 min 

Inflow hyds. = 1' 2 I 
Hydrograph Volume= 15,777 cuft 

Hydrograph Discharge Table I 
Time Hyd. 1 + Hyd. 2 = Outflow I (hrs) (cfs) (cfs) (cfs) 

11.70 0.01 0.03 0.04 I 11.80 0.10 0.21 0.31 

11.90 0.43 0.90 1.33 

12.00 1.01 1.90 2.91 

I 12.10 1.53 2.10 « 3.63 << 

12.20 1.70 « 1.50 3.19 

12.30 1.50 0.88 2.38 

I 12.40 1.25 0.54 1.78 
12.50 0.95 0.47 1.42 
12.60 0.65 0.40 1.05 

12.70 0.47 0.35 0.81 I 12.80 0.41 0.31 0.73 
12.90 0.37 0.29 0.66 
13.00 0.34 0.28 0.61 I 

' 
13.10 0.31 0.26 0.57 

13.20 0.29 0.24 0.54 

13.30 0.28 0.23 0.51 I 13.40 0.26 0.22 0.48 
13.50 0.25 0.21 0.46 

13.60 0.24 0.20 0.44 

I 13.70 0.23 0.19 0.42 

13.80 0.22 0.19 0.40 

13.90 0.21 0.18 0.39 

I 14.00 0.20 0.17 0.37 

14.10 0.19 0.16 0.35 

14.20 0.18 0.16 0.34 

14.30 0.18 0.15 0.33 I 14.40 0.17 0.15 0.32 

14.50 0.17 0.15 0.32 

14.60 0.17 0.15 0.31 I 14.70 0.16 0.14 0.31 

14.80 0.16 0.14 0.30 

14.90 0.16 0.14 0.30 I 15.00 0.15 0.14 0.29 

15.10 0.15 0.13 0.29 

15.20 0.15 0.13 0.28 I 15.30 0.15 0.13 0.28 
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Hyd. No. 3 - Combine - 1 Yr - Qp = 3.63 cfs - Pre-Developed 
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Time (hrs) 

I Hyd. 2 I Hyd. 3 
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Hydrograph Report 

Hyd. No. 5 
Post developed 

Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs 
Drainage area = 10.84 ac 
Basin Slope = 0.0% 
Tc method· = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

10.90 0.11 
11.00 0.14 
11.10 0.17 
11.20 0.21 
11.30 0.26 
11.40 0.32 
11.50 0.40 
1-1.60 0.56 
11.70 0.99 
11.80 2.02 
11.90 4.44 
12.00 7.69 
12.10 10.15 
12.20 10.34 << 
12.30 8.66 
12.40 6.79 
12.50 4.87 
12.60 3.14 
12.70 2.19 
12.80 1.91 
12.90 1.69 
13.00 1.53 
13.10 1.41 
13.20 1.31 
13.30 1.23 
13.40 1.17 
13.50 1.11 
13.60 1.05 
13.70 1.00 
13.80 0.96 
13.90 0.91 
14.00 0.87 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 10.34 cfs 
Time interval = 6 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. {Tc) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 43,366 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Hyd. No. 5 - SCS Runoff- 1 Yr - Qp = 10.34 cfs - Post developed 

.•. 

2.4 4.9 7.3 

-. 

. .. 

_) "-
9.8 12.2 14.6 17.1 19.5 22.0 24.4 

Time (hrs) 
I Hyd. 5-7' 
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I 
Hydrograph Report Page 1 I 

Hydraflow Hydrographs by lntelisolve 

Hyd. No. 
BMP 

7 I 
Hydrograph type = Reservoir Peak discharge = 0.67 cfs I Storm frequency = 1 yrs Time interval = 6 min 
Inflow hyd. No. = 5 Reservoir name = BMP 

I Max. Elevation = 56.18 ft Max. Storage = 24,323 cuft 

Storage Indication method used. Outflow hydrograph volume = 43,366 cuft I 
Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Exfil Outflow I 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.30 0.26 53.55 35.47 0.01 0.01 I 
11.40 0.32 53.57 35.47 0.01 0.01 
11.50 0.40 53.58 35.47 0.02 0.02 

I 11.60 0.56 53.61 35.47 0.03 0.03 
11.70 0.99 53.64 35.47 0.05 0.05 
11.80 2.02 53.72 35.47 0.10 0.10 

I 11.90 4.44 53.87 35.47 0.19 0.19 
12.00 7.69 54.14 35.47 0.29 0.29 
12.10 10.15 54.51 35.47 0.39 0.39 
12.20 10.34 << 54.93 35.47 0.47 0.47 I 12.30 8.66 55.26 35.47 0.53 0.53 
12.40 6.79 55.51 35.47 0.57 0.57 
12.50 4.87 55.70 35.47 0.60 0.60 I 12.60 3.14 55.82 35.47 0.62 0.62 
12.70 2.19 55.89 35.47 0.63 0.63 
12.80 1.91 55.94 35.47 0.63 0.63 I 12.90 1.69 55.98 35.47 0.64 0.64 
13.00 1.53 56.01 35.47 0.64 0.64 
13.10 1.41 56.04 35.47 0.65 0.65 

I 13.20 1.31 56.06 35.47 0.65 0.65 
13.30 1.23 56.08 35.47 0.65 0.65 
13.40 1.17 56.09 35.47 0.65 0.65 

I 13.50 1.11 56.11 35.47 0.66 0.66 
13.60 1.05 56.12 35.47 0.66 0.66 
13.70 1.00 56.13 35.47 0.66 0.66 
13.80 0.96 56.14 35.47 0.66 0.66 I 13.90 0.91 56.15 35.47 0.66 0.66 
14.00 0.87 56.16 35.47 0.66 0.66 
14.10 0.83 56.16 35.47 0.66 0.66 I 14.20 0.80 56.17 35.47 0.66 0.66 
14.30 0.77 56.17 35.47 0.66 0.66 
14.40 0.75 56.17 35.47 0.67 0.67 I 14.50 0.73 56.18 35.47 0.67 0.67 
14.60 0.71 56.18 35.47 0.67 0.67 
14.70 0.70 56.18 35.47 0.67 0.67 I 14.80 0.69 56.18 35.47 0.67 0.67 
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0.68 56.18 35.47 
0.66 56.18 « 35.47 

0.67 
0.67 

.. 

0.67 
0.67 << 

Continues on next page ... 
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I 
BMP Page 2 I 
Hydrograph Discharge Table 

I 
Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Exfil Outflow 

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
15.10 0.65 56.18 35.47 0.67 0.67 
15.20 0.64 56.18 35.47 0.67 0.67 

I 15.30 0.62 56.18 35.47 0.67 0.67 

15.40 0.61 56.18 35.47 0.67 0.67 

15.50 0.60 56.17 35.47 0.67 0.67 

15.60 0.58 56.17 35.47 0.66 0.66 I 15.70 0.57 56.17 35.47 0.66 0.66 

15.80 0.55 56.17 35.47 0.66 0.66 

15.90 0.54 56.16 35.47 0.66 0.66 I 16.00 0.53 56.16 35.47 0.66 0.66 

16.10 0.51 56.15 35.47 0.66 0.66 

16.20 0.50 56.15 35.47 0.66 0.66 I 16.30 0.49 56.15 35.47 0.66 0.66 

16.40 0.48 56.14 35.47 0.66 0.66 

16.50 0.48 56.13 35.47 0.66 0.66 I 16.60 0.47 56.13 35.47 0.66 0.66 

16.70 0.47 56.12 35.47 0.66 0.66 

16.80 0.46 56.12 35.47 0.66 0.66 

I 16.90 0.46 56.11 35.47 0.66 0.66 

17.00 0.45 56.11 35.47 0.66 0.66 

17.10 0.45 56.10 35.47 0.66 0.66 

I 17.20 0.44 56.09 35.47 0.65 0.65 

17.30 0.44 56.09 35.47 0.65 0.65 

17.40 0.43 56.08 35.47 0.65 0.65 

17.50 0.43 56.07 35.47 0.65 0.65 I 17.60 0.42 56.07 35.47 0.65 0.65 

17.70 0.42 56.06 35.47 0.65 0.65 

17.80 0.41 56.05 35.47 0.65 0.65 I 17.90 0.41 56.05 35.47 0.65 0.65 

18.00 0.40 56.04 35.47 0.65 0.65 

18.10 0.40 56.03 35.47 0.65 0.65 I 18.20 0.39 56.02 35.47 0.64 0.64 

18.30 0.39 56.02 35.47 0.64 0.64 

18.40 0.38 56.01 35.47 0.64 0.64 

I 18.50 0.38 56.00 35.47 0.64 0.64 

18.60 0.37 55.99 35.47 0.64 0.64 

18.70 0.37 55.98 35.47 0.64 0.64 

I 18.80 0.36 55.97 35.47 0.64 0.64 

18.90 0.36 55.96 35.47 0.64 0.64 

19.00 0.35 55.95 35.47 0.64 0.64 

19.10 0.35 55.94 35.47 0.63 0.63 I 19.20 0.34 55.93 35.47 0.63 0.63 

19.30 0.34 55.92 35.47 0.63 0.63 

19.40 0.33 55.91 35.47 0.63 0.63 I 19.50 0.33 55.90 35.47 0.63 0.63 

19.60 0.32 55.89 35.47 0.63 0.63 

19.70 0.32 55.88 35.47 0.62 0.62 I 19.80 0.31 55.87 35.47 0.62 0.62 
MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 067



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

19.90 0.31 55.86 
20.00 0.30 55.85 
20.10 0.30 55.83 

35.47 0.62 
35.47 0.62 
35.47 0.62 

0.62 
0.62 
0.62 

Continues on next page ... 
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I 
BMP Page 3 I 
Hydrograph Discharge Table 

I 
WrD Outflow Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC Exfil 

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
20.20 0.29 55.82 35.47 0.62 0.62 

20.30 0.29 55.81 35.47 0.62 0.62 

I 20.40 0.28 55.80 35.47 0.61 0.61 

20.50 0.28 55.79 35.47 0.61 0.61 
20.60 0.28 55.78 35.47 0.61 0.61 
20.70 0.28 55.76 35.47 0.61 0.61 I 20.80 0.28 55.75 35.47 0.61 0.61 
20.90 0.28 55.74 35.47 0.61 0.61 

21.00 0.28 55.73 35.47 0.60 0.60 I 21.10 0.28 55.72 35.47 0.60 0.60 
21.20 0.28 55.71 35.47 0.60 0.60 
21.30 0.27 55.70 35.47 0.60 0.60 I 21.40 0.27 55.68 35.47 0.60 0.60 
21.50 0.27 55.67 35.47 0.60 0.60 
21.60 0.27 55.66 35.47 0.59 0.59 I 21.70 0.27 55.65 35.47 0.59 0.59 
21.80 0.27 55.64 35.47 0.59 0.59 
21.90 0.27 55.63 35.47 0.59 0.59 

I 22.00 0.27 55.62 35.47 0.59 0.59 
22.10 0.27 55.60 35.47 0.58 0.58 
22.20 0.27 55.59 35.47 0.58 0.58 
22.30 0.27 55.58 35.47 0.58 0.58 I 22.40 0.26 55.57 35.47 0.58 0.58 
22.50 0.26 55.56 35.47 0.58 0.58 
22.60 0.26 55.55 35.47 0.58 0.58 I 22.70 0.26 55.54 35.47 0.57 0.57 
22.80 0.26 55.53 35.47 0.57 0.57 

22.90 0.26 55.52 35.47 0.57 0.57 I 23.00 0.26 55.50 35.47 0.57 0.57 
23.10 0.26 55.49 35.47 0.57 0.57 
23.20 0.26 55.48 35.47 0.57 0.57 I 23.30 0.26 55.47 35.47 0.56 0.56 
23.40 0.25 55.46 35.47 0.56 0.56 
23.50 0.25 55.45 35.47 0.56 0.56 

I 23.60 0.25 55.44 35.47 0.56 0.56 
23.70 0.25 55.43 35.47 0.56 0.56 
23.80 0.25 55.42 35.47 0.56 0.56 

I 23.90 0.25 55.41 35.47 0.55 0.55 
24.00 0.25 55.40 35.47 0.55 0.55 
24.10 0.23 55.39 35.47 0.55 0.55 
24.20 0.19 55.37 35.47 0.55 0.55 I 24.30 0.12 55.36 35.47 0.55 0.55 

24.40 0.07 55.34 35.47 0.54 0.54 
24.50 0.04 55.33 35.47 0.54 0.54 I 24.60 0.01 55.31 35.47 0.54 0.54 
24.70 0.00 55.29 35.47 0.54 0.54 

24.80 0.00 55.27 35.47 0.53 0.53 I 24.90 0.00 55.25 35.47 0.53 0.53 
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0.00 55.23 
0.00 55.21 
0.00 55.20 

35.47 0.53 
35.47 0.52 
35.47 0.52 

0.53 
0.52 
0.52 

Continues on next page ... 
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I 
BMP Page 4 I 
Hydrograph Discharge Table 

I 
Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Exfil Outflow 

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 
25.30 0.00 55.18 35.47 0.52 0.52 

25.40 0.00 55.16 35.47 0.51 0.51 

I 25.50 0.00 55.14 35.47 0.51 0.51 

25.60 0.00 55.12 35.47 0.51 0.51 

25.70 0.00 55.11 35.47 0.50 0.50 

I 25.80 0.00 55.09 35.47 0.50 0.50 

25.90 0.00 55.07 35.47 0.50 0.50 

26.00 0.00 55.05 35.47 0.49 0.49 

26.10 0.00 55.04 35.47 0.49 0.49 I 26.20 0.00 55.02 35.47 0.49 0.49 

26.30 0.00 55.00 35.47 0.49 0.49 

26.40 0.00 54.98 35.47 0.48 0.48 I 26.50 0.00 54.96 35.47 0.48 0.48 

26.60 0.00 54.94 35.47 0.47 0.47 

26.70 0.00 54.92 35.47 0.47 0.47 I 26.80 0.00 54.90 35.47 0.47 0.47 

26.90 0.00 54.88 35.47 0.46 0.46 

27.00 0.00 54.86 35.47 0.46 0.46 

I 27.10 0.00 54.84 35.47 0.45 0.45 

27.20 0.00 54.82 35.47 0.45 0.45 

27.30 0.00 54.80 35.47 0.45 0.45 

I 27.40 0.00 54.78 35.47 0.44 0.44 

27.50 0.00 54.76 35.47 0.44 0.44 

27.60 0.00 54.74 35.47 0.44 0.44 

27.70 0.00 54.73 35.47 0.43 0.43 I 27.80 0.00 54.71 35.47 0.43 0.43 
27.90 0.00 54.69 35.47 0.42 0.42 

28.00 0.00 54.67 35.47 0.42 0.42 I 28.10 0.00 54.65 35.47 0.42 0.42 
28.20 0.00 54.64 35.47 0.41 0.41 

28.30 0.00 54.62 35.47 0.41 0.41 I 28.40 0.00 54.60 35.47 0.41 0.41 

28.50 0.00 54.58 35.47 0.40 0.40 

28.60 0.00 54.57 35.47 0.40 0.40 

I 28.70 0.00 54.55 35.47 0.39 0.39 

28.80 0.00 54.53 35.47 0.39 0.39 

28.90 0.00 54.52 35.47 0.39 0.39 

I 29.00 0.00 54.50 35.47 0.38 0.38 

29.10 0.00 54.48 35.47 0.38 0.38 

29.20 0.00 54.47 35.47 0.38 0.38 

I 29.30 0.00 54.45 35.47 0.37 0.37 

29.40 0.00 54.43 35.47 0.37 0.37 

29.50 0.00 54.42 35.47 0.36 0.36 

29.60 0.00 54.40 35.47 0.36 0.36 I 29.70 0.00 54.39 35.47 0.36 0.36 

29.80 0.00 54.37 35.47 0.35 0.35 

29.90 0.00 54.36 35.47 0.35 0.35 I 30.00 0.00 54.34 35.47 0.35 0.35 
MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 071



I 30.10 
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0.00 54.33 35.47 
0.00 54.31 35.47 
0.00 54.30 35.47 

0.34 
0.34 
0.33 

0.34 
0.34 
0.33 
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I 
BMP Page 5 I 
Hydrograph Discharge Table I 
Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Exfil Outflow 

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs I 
30.40 0.00 54.28 35.47 0.33 0.33 

30.50 0.00 54.27 35.47 0.33 0.33 

I 30.60 0.00 54.26 35.47 0.32 0.32 

30.70 0.00 54.24 35.47 0.32 0.32 

30.80 0.00 54.23 35.47 0.31 0.31 

I 30.90 0.00 54.22 35.47 0.31 0.31 

31.00 0.00 54.20 35.47 0.31 0.31 

31.10 0.00 54.19 35.47 0.30 0.30 

31.20 0.00 54.18 35.47 0.30 0.30 I 31.30 0.00 54.16 35.47 0.30 0.30 

31.40 0.00 54.15 35.47 0.29 0.29 

31.50 0.00 54.14 35.47 0.29 0.29 I 31.60 0.00 54.13 35.47 0.28 0.28 

31.70 0.00 54.11 35.47 0.28 0.28 

31.80 0.00 54.10 35.47 0.28 0.28 I 31.90 0.00 54.09 35.47 0.27 0.27 

32.00 0.00 54.08 35.47. 0.27 0.27 

32.10 0.00 54.07 35.47 0.27 0.27 

I 32.20 0.00 54.06 35.47 0.26 0.26 
32.30 0.00 54.05 35.47 0.26 0.26 
32.40 0.00 54.03 35.47 0.25 0.25 

I 32.50 0.00 54.02 35.47 0.25 0.25 

32.60 0.00 54.01 35.47 0.25 0.25 

32.70 0.00 54.00 35.47 0.24 0.24 

I 32.80 0.00 53.99 35.47 0.24 0.24 

32.90 0.00 53.98 35.47 0.23 0.23 

33.00 0.00 53.97 35.47 0.23 0.23 

33.10 0.00 53.96 35.47 0.23 0.23 I 33.20 0.00 53.94 35.47 0.22 0.22 
33.30 0.00 53.93 35.47 0.22 0.22 

33.40 0.00 53.92 35.47 0.21 0.21 I 33.50 0.00 53.91 35.47 0.21 0.21 

33.60 0.00 53.90 35.47 0.20 0.20 

33.70 0.00 53.89 35.47 0.20 0.20 I 33.80 0.00 53.88 35.47 0.19 0.19 

33.90 0.00 53.87 35.47 0.19 0.19 

34.00 0.00 53.86 35.47 0.19 0.19 

I 34.10 0.00 53.85 35.47 0.18 0.18 

34.20 0.00 53.84 35.47 0.18 0.18 

34.30 0.00 53.83 35.47 0.17 0.17 

I 34.40 0.00 53.83 35.47 0.17 0.17 

34.50 0.00 53.82 35.47 0.16 0.16 

34.60 0.00 53.81 35.47 0.16 0.16 

I 34.70 0.00 53.80 35.47 0.16 0.16 

34.80 0.00 53.79 35.47 0.15 0.15 

34.90 0.00 53.79 35.47 0.15 0.15 

35.00 0.00 53.78 35.47 0.14 0.14 I 35.10 0.00 53.77 35.47 0.14 0.14 
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0.00 53.77 35.47 
0.00 53.76 35.47 
0.00 53.75 35.47 

0.13 
0.13 
0.12 

0.13 
0.13 
0.12 
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I 
BMP Page 6 I 
Hydrograph Discharge Table 

I 
Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Exfil Outflow 

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs I 
35.50 0.00 53.75 35.47 0.12 0.12 

35.60 0.00 53.74 35.47 0.11 0.11 

I 35.70 0.00 53.73 35.47 0.11 0.11 

35.80 0.00 53.73 35.47 0.11 0.11 

35.90 0.00 53.72 35.47 0.10 0.10 

I 36.00 0.00 53.72 35.47 0.10 0.10 

36.10 0.00 53.71 35.47 0.10 0.10 

36.20 0.00 53.71 35.47 0.09 0.09 

36.30 0.00 53.70 35.47 0.09 0.09 I 36.40 0.00 53.70 35.47 0.09 0.09 

36.50 0.00 53.70 35.47 0.08 0.08 

36.60 0.00 53.69 35.47 0.08 0.08 I 36.70 0.00 53.69 35.47 0.08 0.08 

36.80 0.00 53.68 35.47 0.08 0.08 

36.90 0.00 53.68 35.47 0.07 0.07 I 37.00 0.00 53.68 35.47 0.07 0.07 
37.10 0.00 53.67 35.47 0.07 0.07 
37.20 0.00 53.67 35.47 0.07 0.07 

I 37.30 0.00 53.67 35.47 0.06 0.06 

37.40 0.00 53.66 35.47 0.06 0.06 
37.50 0.00 53.66 35.47 0.06 0.06 

I 37.60 0.00 53.66 35.47 0.06 0.06 
37.70 0.00 53.65 35.47 0.05 0.05 
37.80 0.00 53.65 35.47 0.05 0.05 

37.90 0.00 53.65 35.47 0.05 0.05 I 38.00 0.00 53.65 35.47 0.05 0.05 

38.10 0.00 53.64 35.47 0.05 0.05 

38.20 0.00 53.64 35.47 0.05 0.05 I 38.30 0.00 53.64 35.47 0.05 0.05 
38.40 0.00 53.64 35.47 0.04 0.04 

38.50 0.00 53.63 35.47 0.04 0.04 I 38.60 0.00 53.63 35.47 0.04 0.04 

38.70 0.00 53.63 35.47 0.04 0.04 

38.80 0.00 53.63 35.47 0.04 0.04 I 38.90 0.00 53.63 35.47 0.04 0.04 

39.00 0.00 53.62 35.47 0.04 0.04 

39.10 0.00 53.62 35.47 0.04 0.04 

I 39.20 0.00 53.62 35.47 0.04 0.04 

39.30 0.00 53.62 35.47 0.03 0.03 

39.40 0.00 53.62 35.47 0.03 0.03 

I 39.50 0.00 53.62 35.47 0.03 0.03 

39.60 0.00 53.61 35.47 0.03 0.03 

39.70 0.00 53.61 35.47 0.03 0.03 

39.80 0.00 53.61 35.47 0.03 0.03 I 39.90 0.00 53.61 35.47 0.03 0.03 

40.00 0.00 53.61 35.47 0.03 0.03 

40.10 0.00 53.61 35.47 0.03 0.03 I 40.20 0.00 53.60 35.47 0.03 0.03 
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I 40.30 
40.40 

I 
40.50 

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

0.00 53.60 35.47 
0.00 53.60 35.47 
0.00 53.60 35.47 

0.03 
0.03 
0.03 

0.03 
0.03 
0.03 

Continues on next page ... 
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I 
BMP Page 7 I 
Hydrograph Discharge Table 

I 
Time Inflow Elevation ClvA Clv B ClvC ClvD WrA WrB WrC WrD Exfil Outflow 

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs I 
40.60 0.00 53.60 35.47 0.02 0.02 

40.70 0.00 53.60 35.47 0.02 0.02 

I 40.80 0.00 53.60 35.47 0.02 0.02 

40.90 0.00 53.60 35.47 0.02 0.02 

41.00 0.00 53.59 35.47 0.02 0.02 

I 41.10 0.00 53.59 35.47 0.02 0.02 

41.20 0.00 53.59 35.47 0.02 0.02 

41.30 0.00 53.59 35.47 0.02 0.02 

41.40 0.00 53.59 35.47 0.02 0.02 I 41.50 0.00 53.59 35.47 0.02 0.02 

41.60 0.00 53.59 35.47 0.02 0.02 

41.70 0.00 53.59 35.47 0.02 0.02 I 41.80 0.00 53.59 35.47 0.02 0.02 

41.90 0.00 53.59 35.47 0.02 0.02 

42.00 0.00 53.58 35.47 0.02 0.02 I 42.10 0.00 53.58 35.47 0.02 0.02 

42.20 0.00 53.58 35.47 0.02 0.02 

42.30 0.00 53.58 35.47 0.02 0.02 

I 42.40 0.00 53.58 35.47 0.02 0.02 

42.50 0.00 53.58 35.47 0.02 0.02 

42.60 0.00 53.58 35.47 0.02 0.02 

I 42.70 0.00 53.58 35.47 0.02 0.02 

42.80 0.00 53.58 35.47 0.02 0.02 

42.90 0.00 53.58 35.47 0.02 0.02 

43.00 0.00 53.58 35.47 0.02 0.02 I 43.10 0.00 53.57 35.47 0.02 0.02 

43.20 0.00 53.57 35.47 0.02 0.02 

43.30 0.00 53.57 35.47 0.02 0.02 I 43.40 0.00 53.57 35.47 0.01 0.01 

43.50 0.00 53.57 35.47 0.01 0.01 

43.60 0.00 53.57 35.47 0.01 0.01 I 43.70 0.00 53.57 35.47 0.01 0.01 

43.80 0.00 53.57 35.47 0.01 0.01 

43.90 0.00 53.57 35.47 0.01 0.01 I 44.00 0.00 53.57 35.47 0.01 0.01 

44.10 0.00 53.57 35.47 0.01 0.01 

44.20 0.00 53.57 35.47 0.01 0.01 

I 44.30 0.00 53.57 35.47 0.01 0.01 

44.40 0.00 53.57 35.47 0.01 0.01 

44.50 0.00 53.56 35.47 0.01 0.01 

I 44.60 0.00 53.56 35.47 0.01 0.01 

44.70 0.00 53.56 35.47 0.01 0.01 

44.80 0.00 53.56 35.47 0.01 0.01 

44.90 0.00 53.56 35.47 0.01 0.01 I 45.00 0.00 53.56 35.47 0.01 0.01 

45.10 0.00 53.56 35.47 0.01 0.01 

45.20 0.00 53.56 35.47 0.01 0.01 I 45.30 0.00 53.56 35.47 0.01 0.01 
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I 45.40 
45.50 

I 
45.60 

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

0.00 53.56 
0.00 53.56 
0.00 53.56 

35.47 0.01 
35.47 0.01 
35.47 0.01 

0.01 
0.01 
0.01 

Continues on next page ... 
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BMP 

Hydrograph Discharge Table 

Time Inflow Elevation ClvA 
{hrs} cfs ft cfs 

45.70 0.00 53.56 35.47 
45.80 0.00 53.56 35.47 
45.90 0.00 53.56 35.47 
46.00 0.00 53.56 35.47 
46.10 0.00 53.56 35.47 
46.20 0.00 53.56 35.47 
46.30 0.00 53.56 35.47 
46.40 0.00 53.55 35.47 
46.50 0.00 53.55 35.47 
46.60 0.00 53.55 35.47 
46.70 0.00 53.55 35.47 
46.80 0.00 53.55 35.47 
46.90 0.00 53.55 35.47 
47.00 0.00 53.55 35.47 
47.10 0.00 53.55 35.47 
47.20 0.00 53.55 35.47 
47.30 0.00 53.55 35.47 
47.40 0.00 53.55 35.47 
47.50 0.00 53.55 35.47 
47.60 0.00 53.55 35.47 
47.70 0.00 53.55 35.39 
47.80 0.00 53.55 35.15 
47.90 0.00 53.55 34.90 
48.00 0.00 53.55 34.66 
48.10 0.00 53.55 34.42 

... End 

ClvB ClvC Clv D WrA WrB WrC 
cfs cfs cfs cfs cfs cfs 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

Page 8 

WrD Exfil ·Outflow 
cfs cfs cfs 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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15 

10 

5 

0 
0.0 

Hyd. No.7- Reservoir -1 Yr- Qp = 0.67 cfs- BMP 

\. 
~ 

5.8 11.6 17.5 23.3 29.1 34.9 40.7 46.6 52.4 58.2 

Time (hrs) 

I Hyd.S /Hyd. 7 
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I 
Hydrograph Report Page 1 I 

Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 I 
BMP 

Hydrograph type = Combine Peak discharge = 2.49 cfs I 
Storm frequency = 1 yrs Time interval = 6 min 
Inflow hyds. = 2, 7 

I 
Hydrograph Volume = 50,893 cuft 

Hydrograph Discharge Table I 
Time Hyd. 2 + Hyd. 7 = Outflow I (hrs) (cfs) (cfs) (cfs) 

11.60 0.00 0.03 0.03 

I 11.70 0.03 0.05 0.08 
11.80 0.21 0.10 0.31 
11.90 0.90 0.19 1.09 

I 12.00 1.90 0.29 2.19 
12.10 2.10 << 0.39 2.49 << 
12.20 1.50 0.47 1.97 
12.30 0.88 0.53 1.41 I 12.40 0.54 0.57 1.11 
12.50 0.47 0.60 1.07 
12.60 0.40 0.62 1.01 I 12.70 0.35 0.63 0.97 
12.80 0.31 0.63 0.95 
12.90 0.29 0.64 0.93 I 13.00 0.28 0.64 0.92 
13.10 0.26 0.65 0.91 
13.20 0.24 0.65 0.89 

I 13.30 0.23 0.65 0.89 
13.40 0.22 0.65 0.88 
13.50 0.21 0.66 0.87 

I 13.60 0.20 0.66 0.86 
13.70 0.19 0.66 0.85 
13.80 0.19 0.66 0.85 
13.90 0.18 0.66 0.84 I 14.00 0.17 0.66 0.83 
14.10 0.16 0.66 0.83 
14.20 0.16 0.66 0.82 I 14.30 0.15 0.66 0.82 
14.40 0.15 0.67 0.82 
14.50 0.15 0.67 0.82 I 14.60 0.15 0.67 0.81 
14.70 0.14 0.67 0.81 
14.80 0.14 0.67 0.81 I 14.90 0.14 0.67 0.81 
15.00 0.14 0.67 << 0.80 
15.10 0.13 0.67 0.80 I 15.20 0.13 0.67 0.80 
15.30 0.13 0.67 0.80 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 081
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I 
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Hyd. No. 8 - Combine - 1 Yr - Qp = 2.49 cfs - BMP 

2.5 

2.0 

1.5 

11':: -
1.0 

-r ---.......... 

' "' ..... 
0.5 

0.0 
0.00 4.06 8.12 12.18 16.24 20.30 24.36 28.42 32.48 36.54 40.60 

I Hyd. 2 

Time (hrs) 

I Hyd. 7 I Hyd. 8 
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I 
Hydrograph Summary Report Pagel 

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph II No. type flow interval peak hyd(s) elevation storage description 

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

1 SCS Runoff 3.10 6 732 13,723 ---- ..,. ____ ----- Pre-developed (Onsite) II 
2 SCS Runoff 3.72 6 726 12,522 --- --- ----- Pre-developed (Offsite) 

II 3 Combine 6.66 6 726 26,245 1, 2 ----- ----- Pre-Developed 

5 SCS Runoff 15.58 6 732 64,390 ---- ----
__ .., __ 

Post developed 

I 7 Reservoir 2.51 6 774 64,389 5 56.83 32,225 BMP 

8 Combine 4.23 6 726 76,911 2, 7 ---- --- BMP 

I 10 Reservoir 3.98 6 756 64,389 5 56.97 28,760 Temp Sed Basin 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Proj. file: 9225-BMP .gpw Return Period: 2,,yr Run date: 12-22-2002 I 
MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 083



I 
I Hydrograph Report 

I Hyd. No. 1 

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

Pre-developed (Onsite) 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Drainage area = 3. 75 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. 
Storm duration 

= 3.50 in 
= 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

11.60 0.05 
11.70 0.14 
11.80 0.39 
11.90 1.08 
12.00 2.10 
12.10 2.93 
12.20 3.10 << 
12.30 2.66 
12.40 2.14 
12.50 1.58 
12.60 1.05 
12.70 0.74 
12.80 0.65 
12.90 0.58 
13.00 0.52 
13.10 0.48 
13.20 0.45 
13.30 0.43 
13.40 0.40 
13.50 0.38 
13.60 0.37 
13.70 0.35 
13.80 0.33 
13.90 0.32 
14.00 0.30 
14.10 0.29 
14.20 0.28 
14.30 0.27 
14.40 0.26 
14.50 0.26 
14.60 0.25 
14.70 0.25 

Page 1 

Hydraflow Hydrographs bylntelisolve 

Peak discharge = 3.10 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 13,723 cuft 
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a 2 

1 

0 
0.0 

Hyd. No.1- SCS Runoff- 2 v'r- Qp = 3.10 cfs- Pre-developed (Onsite) 

2.4 4.9 7.3 

" 

" j 

9.8 12.2 14.6 17.1 19.5 22.0 24.4 

Time (hrs) 

, Hyd.1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I Hydrograph Report 

I Hyd. No. 2 

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

Pre-developed (Offsite) 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Drainage area = 3.65 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. 
Storm duration 

= 3.50 in 
= 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

11.60 0.09 
11.70 0.26 
11.80 0.73 
11.90 2.01 
12.00 3.61 
12.10 3.72 « 
12.20 2.55 
12.30 1.44 
12.40 0.85 
12.50 0.74 
12.60 0.63 
12.70 0.54 
12.80 0.49 
12.90 0.46 
13.00 0.43 
13.10 0.40 
13.20 0.38 
13.30 0.36 
13.40 0.34 
13.50 0.33 
13.60 0.31 
13.70 0.30 
13.80 0.29 
13.90 0.27 
14.00 0.26 
14.10 0.25 
14.20 0.24 
14.30 0.24 
14.40 0.23 
14.50 0.23 
14.60 0.22 
14.70 0.22 

1. 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 3. 72 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 12,522 cuft 
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Hyd. No.2- SCS Runoff- 2 Yr- Qp = 3.72 cfs- Pre-developed (Offsite) 

4~----~--~----~--~----~----~--~----~----~--~ 

3.~----~---+----1-----~--~----+---~----~----+---~ 

2~----r----+----~--~~--~----+---~-----r----+---~ 

11-----r----+----1---~~--~~--+---~----~----+---~ 

2.4 4.8 7.3 9.7 12.1 14.5 16.9 19.4 21.8 

Time (hrs) 

I Hyd.2 

24.2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I Hydrograph Report Page 1 

Hydraflow Hydrographs by lntelisolve 

I Hyd. No. 3 

I 
Pre-Developed 

Hydrograph type = Combine Peak discharge = 6.66 cfs 
Storm frequency = 2 yrs Time interval = 6 min 

I Inflow hyds. = 1, 2 

I Hydrograph Volume = 26,245 cuft 

Hydrograph Discharge Table 

I Time Hyd.1 + Hyd. 2 = Outflow 

(hrs) (cfs) (cfs) (cfs) 

I 11.60 0.05 0.09 0.14 
11.70 0.14 0.26 0.40 
11.80 0.39 0.73 1.12 

I 11.90 1.08 2.01 3.09 
12.00 2.10 3.61 5.71 
12.10 2.93 3.72 << 6.66 << 

I 12.20 3.10 << 2.55 5.65 
12.30 2.66 1.44 4.10 
12.40 2.14 0.85 3.00 

I 12.50 1.58 0.74 2.32 
12.60 1.05 0.63 1.68 
12.70 0.74 0.54 1.29 

I 
12.80 0.65 0.49 1.14 
12.90 0.58 0.46 1.03 
13.00 0.52 0.43 0.95 

I 
13.10 0.48 0.40 0.89 
13.20 0.45 0.38 0.83 
13.30 0.43 0.36 0.79 
13.40 0.40 0.34 0.75 

I 13.50 0.38 0.33 0.71 
13.60 0.37 0.31 0.68 
13.70 0.35 0.30 0.65 

I 13.80 0.33 0.29 0.62 
13.90 0.32 0.27 0.59 
14.00 0.30 0.26 0.57 

I 14.10 0.29 0.25 0.54 
14.20 0.28 0.24 0.52 
14.30 0.27 0.24 0.51 

I 14.40 0.26 0.23 0.49 
14.50 0.26 0.23 0.48 
14.60 0.25 0.22 0.48 

I 
14.70 0.25 0.22 0.47 
14.80 0.24 0.22 0.46 
14.90 0.24 0.21 0.45 

I 
15.00 0.23 0.21 0.44 
15.10 0.23 0.20 0.43 
15.20 0.23 0.20 0.43 
1!'1~0 022 0_20 0.42 
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Hyd. No. 3 - Combine - 2 Yr - Qp = 6.66 cfs - Pre-Developed 

2.4 4.9 7.3 

I Hyd. 1 

9.7 12.1 

Time (hrs) 

I Hyd. 2 

I 
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I Hyd. 3 
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Hydrograph Report 

Hyd. No. 5 
Post developed 

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

= SCS Runoff 
= 2 yrs 
= 10.84 ac 
= 0.0% 
=USER 
= 3.50 in 
= 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

10.40 0.18 
10.50 0.20 
10.60 0.23 
10.70 0.27 
10.80 0.31 
10.90 0.35 
11.00 0.40 
11.10 0.45 
11.20 0.52 
11.30 0.60 
11.40 0.71 
11.50 0.84 
11.60 1.13 
11.70 1.85 
11.80 3.53 
11.90 7.26 
12.00 12.05 
12.10 15.54 
12.20 15.58 << 
12.30 12.90 
12.40 9.99 
12.50 7.07 
12.60 4.49 
12.70 3.10 
12.80 2.70 
12.90 2.39 
13.00 2.15 
13.10 1.98 
13.20 1.84 
13.30 1.73 
13.40 1.64 
13.50 1.55 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 15.58 cfs 
Time interval =~in .lt,tfl 

Curve number =~ "'CtJ,nP7 · 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 64,390 cuft 
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Hyd. No. 5 - SCS Runoff - 2 Yr - Qp = 15.58 cfs - Post developed 
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I 
I Hydrograph Report Page 1 

I Hyd. No. 

Hydraflow Hydrographs by lntelisolve 

7 

I 
BMP 

Hydrograph type = Reservoir Peak discharge = 2.51 cfs 
Storm frequency = 2 yrs Time interval = 6 min 

I Inflow hyd. No. = 5 Reservoir name = BMP 
Max. Elevation = 56.83 ft Max. Storage = 32,225 cuft 

I Storage Indication method used. Outflow hydrograph volume = 64,389 cuft 

I 
Hydrograph Discharge Table 

ClvA ClvB ClvC WrB WrC WrD Exfil Outflow Time Inflow Elevation ClvD WrA 

I 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

10.90 0.35 53.61 35.47 0.03 0.03 

I 
11.00 0.40 53.62 35.47 0.04 0.04 
11.10 0.45 53.64 35.47 0.05 0.05 
11.20 0.52 53.66 35.47 0.06 0.06 
11.30 0.60 53.69 35.47 0.08 0.08 

I 11.40 0.71 53.72 35.47 0.10 0.10 
11.50 0.84 53.75 35.47 0.12 0.12 
11.60 1.13 53.79 35.47 0.15 0.15 

I 11.70 1.85 53.86 35.47 0.18 0.18 
11.80 3.53 53.99 35.47 0.24 0.24 
11.90 7.26 54.21 35.47 0.31 0.31 

I 12.00 12.05 54.61 35.47 0.41 0.41 
12.10 15.54 55.15 35.47 0.51 0.51 
12.20 15.58 << 55.68 35.47 0.60 0.60 

I 
12.30 12.90 56.13 35.47 0.66 0.66 
12.40 9.99 56.45 35.47 0.70 0.27 0.97 
12.50 7.07 56.66 35.47 0.73 0.99 1.72 

I 
12.60 4.49 56.78 35.47 0.74 1.49 2.23 
12.70 3.10 56.82 35.47 0.75 1.69 2.44 
12.80 2.70 56.83 35.47 0.75 1.76 2.51 
12.90 2.39 56.83 35.47 0.75 1.76 2.51 << 

I 13.00 2.15 56.83 35.47 0.75 1.73 2.48 
13.10 1.98 56.82 35.47 0.75 1.67 2.42 
13.20 1.84 56.80 35.47 0.74 1.60 2.35 

I 13.30 1.73 56.79 35.47 0.74 1.53 2.27 
13.40 1.64 56.77 35.47 0.74 1.46 2.20 
13.50 1.55 56.75 35.47 0.74 1.38 2.12 

I 13.60 1.47 56.74 35.47 0.74 1.30 2.04 
13.70 1.40 56.72 35.47 0.73 1.23 1.96 
13.80 1.33 56.70 35.47 0.73 1.15 1.88 

I 13.90 1.27 56.69 35.47 0.73 1.09 1.82 
14.00 1.22 56.67 35.47 0.73 1.02 1.75 
14.10 1.16 56.65 35.47 0.73 0.96 1.68 

I 14.20 1.11 56.64 35.47 0.72 0.90 1.62 
14.30 1.07 56.62 35.47 0.72 0.84 1.56 
14.40 1.04 56.61 35.47 0.72 0.78 1.50 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 092
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I 
I Hydrograph Report Page 1 

Hydraflow Hydrographs by lntelisolve 

I Hyd. No. 8 

I 
BMP 

Hydrograph type = Combine Peak discharge = 4.23 cfs 
Storm frequency = 2 yrs Time interval = 6 min 

I Inflow hyds. = 2, 7 

I Hydrograph Volume = 76,911 cuft 

Hydrograph Discharge Table 

I Time Hyd. 2 + Hyd. 7 = Outflow 

{hrs) {cfs) {cfs) {cfs) 

I 11.10 0.00 0.05 0.05 
11.20 0.00 0.06 0.06 
11.30 0.00 0.08 0.08 

I 11.40 0.02 0.10 0.11 
11.50 0.04 0.12 0.16 
11.60 0.09 0.15 0.24 

I 11.70 0.26 0.18 0.44 
11.80 0.73 0.24 0.97 
11.90 2.01 0.31 2.32 

I 12.00 3.61 0.41 4.02 
12.10 3.72 « 0.51 4.23 << 
12.20 2.55 0.60 3.14 

I 
12.30 1.44 0.66 2.10 
12.40 0.85 0.97 1.83 
12.50 0.74 1.72 2.46 

I 
12.60 0.63 2.23 2.86 
12.70 0.54 2.44 2.98 
12.80 0.49 2.51 3.00 
12.90 0.46 2.51 « 2.97 

I 13.00 0.43 2.48 2.91 
13.10 0.40 2.42 2.82 
13.20 0.38 2.35 2.72 

I 13.30 0.36 2.27 2.63 
13.40 0.34 2.20 2.54 
13.50 0.33 2.12 2.45 

I 13.60 0.31 2.04 2.35 
13.70 0.30 1.96 2.26 
13.80 0.29 1.88 2.17 

I 13.90 0.27 1.82 2.09 
14.00 0.26 1.75 2.01 
14.10 0.25 1.68 1.94 

I 14.20 0.24 1.62 1.86 
14.30 0.24 1.56 1.80 
14.40 0.23 1.50 1.73 

I 
14.50 0.23 1.45 1.68 
14.60 0.22 1.40 1.63 
14.70 0.22 1.36 1.58 
14 RO 0 ?? 1 ~? 1.54 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 094
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I 
I Hydrograph Report 

Page 1 

I 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 10 

I 
Temp Sed Basin 

Hydrograph type = Reservoir Peak discharge = 3.98 cfs 
Storm frequency = 2 yrs Time interval = 6 min 

I Inflow hyd. No. = 5 Reservoir name = Temp Sed Basin 
Max. Elevation = 56.97 ft Max. Storage = 28,760 cuft 

I Storage Indication method used. Outflow hydrograph volume = 64,389 cuft 

I 
Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Exfil Outflow 

I (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.10 0.45 54.32 37.66 0.05 0.05 

I 
11.20 0.52 54.34 37.66 0.06 0.06 
11.30 0.60 54.36 37.66 0.07 0.07 
11.40 0.71 54.38 37.66 0.10 0.10 

I 
11.50 0.84 54.41 37.66 0.12 0.12 
11.60 1.13 54.44 37.66 0.16 0.16 
11.70 1.85 54.50 37.66 0.23 0.23 
11.80 3.53 54.60 37.66 0.36 0.36 

I 11.90 7.26 54.81 37.66 0.56 0.56 
12.00 12.05 55.15 37.66 0.79 0.79 
12.10 15.54 55.61 37.66 1.02 1.02 

I 12.20 15.58 « 56.11 37.66 1.22 1.22 
12.30 12.90 56.49 37.66 1.35 0.39 1.74 
12.40 9.99 56.76 37.66 1.44 1.41 2.84 

I 12.50 7.07 56.91 37.66 1.48 2.17 3.65 
12.60 4.49 56.97 << 37.66 1.50 2.48 3.98 << 
12.70 3.10 56.97 37.66 1.50 2.45 3.95 

I 
12.80 2.70 56.94 37.66 1.49 2.29 3.79 
12.90 2.39 56.90 37.66 1.48 2.12 3.60 
13.00 2.15 56.87 37.66 1.47 1.93 3.40 

I 
13.10 1.98 56.83 37.66 1.46 1.75 3.21 
13.20 1.84 56.80 37.66 1.45 1.58 3.03 
13.30 1.73 56.76 37.66 1.44 1.42 2.86 
13.40 1.64 56.73 37.66 1.43 1.28 2.71 

I 13.50 1.55 56.70 37.66 1.42 1.15 2.56 
13.60 1.47 56.67 37.66 1.41 1.03 2.44 
13.70 1.40 56.65 37.66 1.40 0.91 2.31 

I 13.80 1.33 56.62 37.66 1.39 0.81 2.21 
13.90 1.27 56.59 37.66 1.38 0.72 2.11 
14.00 1.22 56.57 37.66 1.38 0.64 2.01 

I 14.10 1.16 56.55 37.66 1.37 0.56 1.93 
14.20 1.11 56.53 37.66 1.36 0.49 1.85 
14.30 1.07 56.50 37.66 1.36 0.42 1.77 

I 14.40 1.04 56.48 37.66 1.35 0.36 1.71 
14.50 1.01 56.47 37.66 1.34 0.31 1.65 
14.60 0.99 56.45 37.66 1.34 0.26 1.59 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 096
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I 
I Hydrograph 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 8.71 6 732 36,038 --- ---- -- Pre-developed (Onsite) 

2 SCS Runoff 10.52 6 720 32,885 --- ----- ..... - ...... Pre-developed (Offsite) 

3 Combine 18.75 6 726 68,922 1, 2 --- -- Pre-Developed I 
5 SCS Runoff 34.96 6 726 141,708 --- ----- ---- Post developed 

7 Reservoir 16.30 6 750 141,707 5 58.57 57,448 BMP I 
8 Combine 18.04 6 750 174,592 2, 7 --- ----- BMP 

10 Reservoir 17.40 6 750 141,707 5 58.58 52,515 Temp Sed Basin I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Proj. file: 9225-BMP.gpw Return Period: 10 yr Run date: 12-22-2002 
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Hydrograph Report 

Hyd. No. 1 
Pre-developed (Onsite) 

Hydrograph type = SCS Runoff 
Storm frequency = 1 0 yrs 
Drainage area = 3. 75 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. 
Storm duration 

= 5.80 in 
= 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

10.40 0.09 
10.50 0.10 
10.60 0.12 
10.70 0.14 
10.80 0.16 
10.90 0.18 
11.00 0.21 
11.10 0.24 
11.20 0.27 
11.30 0.32 
11.40 0.38 
11.50 0.45 
11.60 0.61 
11.70 1.01 
11.80 1.94 
11.90 4.01 
12.00 6.70 
12.10 8.67 
12.20 8.71 << 
12.30 7.22 
12.40 5.60 
12.50 3.97 
12.60 2.53 
12.70 1.75 
12.80 1.52 
12.90 1.35 
13.00 1.21 
13.10 1.12 
13.20 1.04 
13.30 0.98 
13.40 0.92 
13.50 0.87 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 8. 71 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 36,038 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Hydrograph Report 

Hyd. No. 2 
Pre-developed (Offsite) 

SCS Runoff 
= 10 yrs 
= 3.65 ac 

Hydrograph type = 
Storm frequency 
Drainage area 
Basin Slope = 0.0% 

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

Hydrograph Discharge Table 

Time-- Outflow 
(hrs cfs) 

10.50 0.11 
10.60 0.13 
10.70 0.15 
10.80 0.17 
10.90 0.20 
11.00 0.23 
11.10 0.25 
11.20 0.29 
11.30 0.35 
11.40 0.43 
11.50 0.51 
11.60 0.76 
11.70 1.52 
11.80 3.17 
11.90 6.72 
12.00 10.52 << 
12.10 10.09 
12.20 6.59 
12.30 3.53 
12.40 2.04 
12.50 1.75 
12.60 1.48 
12.70 1.27 
12.80 1.14 
12.90 1.06 
13.00 0.99 
13.10 0.92 
13.20 0.87 
13.30 0.82 
13.40 0.78 
13.50 0.74 
13.60 0.71 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 10.52 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 0 ft 
Time of cone. {Tc) = 10 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 32,885 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
Hydrograph Report 

Page 1 I 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 3 I 
Pre-Developed 

I Hydrograph type = Combine Peak discharge = 18.75 cfs 
Storm frequency = 10 yrs Time interval = 6 min 
Inflow hyds. = 1' 2 I 

Hydrograph Volume = 68,922 cuft I Hydrograph Discharge Table 

Time Hyd.1 + Hyd. 2 = Outflow I (hrs) (cfs) (cfs) (cfs) 

10.50 0.10 0.11 0.21 I 10.60 0.12 0.13 0.25 
10.70 0.14 0.15 0.28 
10.80 0.16 0.17 0.33 I 10.90 0.18 0.20 0.38 
11.00 0.21 0.23 0.44 
11.10 0.24 0.25 0.49 I 11.20 0.27 0.29 0.56 
11.30 0.32 0.35 0.67 
11.40 0.38 0.43 0.81 

I 11.50 0.45 0.51 0.97 
11.60 0.61 0.76 1.37 
11.70 1.01 1.52 2.53 

I 11.80 1.94 3.17 5.11 
11.90 4.01 6.72 10.74 
12.00 6.70 10.52 << 17.22 
12.10 8.67 10.09 18.75 << I 12.20 8.71 << 6.59 15.29 
12.30 7.22 3.53 10.75 
12.40 5.60 2.04 7.64 I 12.50 3.97 1.75 5.72 
12.60 2.53 1.48 4.00 
12.70 1.75 1.27 3.02 I 12.80 1.52 1.14 2.66 
12.90 1.35 1.06 2.40 
13.00 1.21 0.99 2.20 I 13.10 1.12 0.92 2.04 
13.20 1.04 0.87 1.91 
13.30 0.98 0.82 1.80 

I 13.40 0.92 0.78 1.71 
13.50 0.87 0.74 1.62 
13.60 0.83 0.71 1.54 

I 13.70 0.79 0.67 1.46 
13.80 0.75 0.64 1.40 
13.90 0.72 0.62 1.33 

I 14.00 0.69 0.59 1.27 
14.10 0.66 0.56 1.22 
14.20 0.63 0.54 1.17 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 103



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

Hyd. No.3- Combine -10-Yr- Qp = 18.75 cfs- Pre-Developed 

2.4 4.9 7.3 

I Hyd. 1 

9.7 12.1 14.6 17.0 19.4 

Time {hrs) 

I Hyd. 2 I Hyd. 3 

21.9 24.3 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 104



Hydrograph Report 

Hyd. No. 5 
Post developed 

Hydrograph type = SCS Runoff 
Storm frequency = 10 yrs 
Drainage area = 10.84 ac 
Basin Slope = 0.0% 
Tc method = USER 
Total precip. = 5.80 in 
Storm duration = 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

9.00 0.37 
9.10 0.40 
9.20 0.43 
9.30 0.46 
9.40 0.48 
9.50 0.50 
9.60 0.53 
9.70 0.55 
9.80 0.58 
9.90 0.62 
10.00 0.66 
10.10 0.71 
10.20 0.77 
10.30 0.84 
10.40 0.91 
10.50 0.99 
10.60 1.07 
10.70 1.17 
10.80 1.28 
10.90 1.40 
11.00 1.54 
11.10 1.67 
11.20 1.84 
11.30 2.05 
11.40 2.35 
11.50 2.70 
11.60 3.45 
11.70 5.33 
11.80 9.45 
11.90 17.87 
12.00 28.05 
12.10 34.96 « 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 34.96 cfs 
Time interval = 6 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 141,708 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
Hydrograph Report 

Page 1 I 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 7 I 
BMP 

Hydrograph type = Reservoir Peak discharge = 16.30 cfs I 
Storm frequency = 10 yrs Time interval = 6 min 
Inflow hyd. No. = 5 Reservoir name = BMP I Max. Elevation = 58.57 ft Max. Storage = 57,448 cuft 

Storage Indication method used. Outflow hydrograph volume = 141,707 cuft I 
Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Exfil Outflow I 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 9.90 0.62 53.83 35.47 0.17 0.17 
10.00 0.66 53.86 35.47 0.18 0.18 
10.10 0.71 53.88 35.47 0.19 0.19 I 10.20 0.77 53.91 35.47 0.21 0.21 
10.30 0.84 53.94 35.47 0.22 0.22 
10.40 0.91 53.97 35.47 0.23 0.23 I 10.50 0.99 54.01 35.47 0.24 0.24 
10.60 1.07 54.04 35.47 0.26 0.26 
10.70 1.17 54.08 35.47 0.27 0.27 

I 10.80 1.28 54.12 35.47 0.28 0.28 
10.90 1.40 54.16 35.47 0.30 0.30 
11.00 1.54 54.21 35.47 0.31 0.31 

I 11.10 1.67 54.27 35.47 0.33 0.33 
11.20 1.84 54.33 35.47 0.34 0.34 
11.30 2.05 54.40 35.47 0.36 0.36 
11.40 2.35 54.47 35.47 0.38 0.38 I 11.50 2.70 54.57 35.47 0.40 0.40 
11.60 3.45 54.68 35.47 0.42 0.42 
11.70 5.33 54.85 35.47 0.46 0.46 I 11.80 9.45 55.12 35.47 0.51 0.51 
11.90 17.87 55.58 35.47 0.58 0.58 
12.00 28.05 56.31 35.47 0.68 0.02 0.70 I 12.10 34.96 << 57.15 35.47 0.78 3.55 4.33 
12.20 34.22 57.86 35.47 0.86 8.77 9.63 
12.30 27.88 58.31 35.47 0.91 12.82 13.73 I 12.40 21.18 58.53 35.47 0.93 14.95 15.88 
12.50 14.65 58.57 35.47 0.93 15.37 16.30 << 
12.60 9.08 58.48 35.47 0.92 14.47 15.39 

I 12.70 6.20 58.32 35.47 0.91 12.95 13.86 
12.80 5.37 58.16 35.47 0.89 11.42 12.31 
12.90 4.74 58.01 35.47 0.88 10.09 10.97 

I 13.00 4.26 57.87 35.47 0.86 8.82 9.68 
13.10 3.91 57.74 35.47 0.85 7.75 8.60 
13.20 3.63 57.62 35.47 0.84 6.86 7.70 

I 13.30 3.41 57.53 35.47 0.83 6.12 6.95 
13.40 3.21 57.44 35.47 0.82 5.50 6.31 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 107



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

J!! u 
a 

40 

30 

10· 

0 
0.0 

Hyd. No. 7 - Reservoir - 10 Yr - Qp = 16.30 cfs - BMP 

...) 

4.1 8.2 12.4 16.5 20.6 24.7 28.8 33.0 37.1 41.2 

Time (hrs) 

I Hyd.5 /Hyd. 7 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 108



I 
Hydrograph Report Page 1 I 

Hydraflow Hydrographs by lntelisolve 

Hyd. No. 8 I 
BMP 

Hydrograph type = Combine Peak discharge = 18.04 cfs I 
Storm frequency = 10 yrs Time interval = 6 min 
Inflow hyds. = 2, 7 I 

Hydrograph Volume= 174,592 cuft 

I Hydrograph Discharge Table 

Time Hyd. 2 + Hyd. 7 = Outflow I (hrs) (cfs) (cfs) (cfs) 

9.80 0.03 0.16 0.19 I 9.90 0.04 0.17 0.21 
10.00 0.05 0.18 0.23 
10.10 0.06 0.19 0.25 I 10.20 0.07 0.21 0.28 
10.30 0.08 0.22 0.30 
10.40 0.10 0.23 0.33 

I 10.50 0.11 0.24 0.36 
10.60 0.13 0.26 0.38 
10.70 0.15 0.27 0.42 

I 10.80 0.17 0.28 0.45 
10.90 0.20 0.30 0.49 
11.00 0.23 0.31 0.54 
11.10 0.25 0.33 0.58 I 11.20 0.29 0.34 0.63 
11.30 0.35 0.36 0.71 
11.40 0.43 0.38 0.81 I 11.50 0.51 0.40 0.91 
11.60 0.76 0.42 1.18 
11.70 1.52 0.46 1.98 I 11.80 3.17 0.51 3.68 
11.90 6.72 0.58 7.30 
12.00 10.52 << 0.70 11.22 I 12.10 10.09 4.33 14.42 
12.20 6.59 9.63 16.22 
12.30 3.53 13.73 17.26 

I 12.40 2.04 15.88 17.92 
12.50 1.75 16.30 << 18.04 << 
12.60 1.48 15.39 16.87 

I 12.70 1.27 13.86 15.12 
12.80 1.14 12.31 13.45 
12.90 1.06 10.97 12.03 
13.00 0.99 9.68 10.67 I 13.10 0.92 8.60 9.52 
13.20 0.87 7.70 8.57 
13.30 0.82 6.95 7.77 I 13.40 0.78 6.31 7.10 
13.50 0.74 5.78 6.52 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 109
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Hyd. No. 8 - Combine - 10 Yr - Qp = 18.04 cfs - BMP 

1\ 
J'\l 

I 

3.9 7.8 11.6 15.5 19.4 23.3 27.2 31.0 34.9 38.8 

I Hyd. 2 

Time (hrs) 

I Hyd. 7 I Hyd. 8 
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I 
Hydrograph Report Page 1 I 

Hydraflow Hydrographs by lntelisolve 

Hyd. No. 10 I 
Temp Sed Basin 

I Hydrograph type = Reservoir Peak discharge = 16.94 cfs 
Storm frequency = 10 yrs Time interval = 6 min 
Inflow hyd. No. = 5 Reservoir name = Temp Sed Basin I Max. Elevation = 58.53 ft Max. Storage = 53,535 cuft 

Storage Indication method used. Outflow hydrograph volume = 141,707 cuft I 
Hydrograph Discharge Table 

I Time Inflow Elevation ClvA Clv B ClvC ClvD WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 9.80 0.58 54.46 37.66 0.18 0.18 
9.90 0.62 54.47 37.66 0.20 0.20 
10.00 0.66 54.49 37.66 0.23 0.23 I 10.10 0.71 54.51 37.66 0.25 0.25 
10.20 0.77 54.53 37.66 0.28 0.28 
10.30 0.84 54.55 37.66 0.31 0.31 I 10.40 0.91 54.58 37.66 0.34 0.34 
10.50 0.99 54.60 37.66 0.37 0.37 
10.60 1.07 54.63 37.66 0.40 0.40 I 10.70 1.17 54.66 37.66 0.43 0.43 
10.80 1.28 54.69 37.66 0.47 0.47 
10.90 1.40 54.73 37.66 0.50 0.50 

I 11.00 1.54 54.77 37.66 0.53 0.53 
11.10 1.67 54.81 37.66 0.57 0.57 
11.20 1.84 54.86 37.66 0.60 0.60 

I 11.30 2.05 54.92 37.66 0.64 0.64 
11.40 2.35 54.98 37.66 0.69 0.69 
11.50 2.70 55.05 37.66 0.73 0.73 
11.60 3.45 55.13 37.66 0.78 0.78 I 11.70 5.33 55.26 37.66 0.85 0.85 
11.80 9.45 55.48 37.66 0.96 0.96 
11.90 17.87 55.93 37.66 1.15 1.15 I 12.00 28.05 56.57 37.66 1.38 0.62 2.00 
12.10 34.96 « 57.27 37.66 1.59 4.33 5.91 
12.20 34.22 57.90 37.66 1.76 9.10 10.86 I 12.30 27.88 58.31 37.66 1.86 12.85 14.71 
12.40 21.18 58.51 37.66 1.90 14.78 16.69 
12.50 14.65 58.53 37.66 1.91 15.03 16.94 << I 12.60 9.08 58.43 37.66 1.89 14.02 15.90 
12.70 6.20 58.27 37.66 1.85 12.41 14.26 
12.80 5.37 58.10 37.66 1.80 10.83 12.64 I 12.90 4.74 57.94 37.66 1.77 9.44 11.21 
13.00 4.26 57.79 37.66 1.73 8.22 9.94 
13.10 3.91 57.67 37.66 1.70 7.19 8.89 

I 13.20 3.63 57.55 37.66 1.67 6.33 8.00 
13.30 3.41 57.46 37.66 1.64 5.60 7.24 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 111
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Hyd. No. 10- Reservoir -10 Yr- Qp = 16.94 cfs- Temp Sed Basin 
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I 
Hydrograph Summary Report 

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph I No. type flow interval peak hyd(s) elevation storage description 

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

1 SCS Runoff 10.33 6 726 42,552 -- --- ---- Pre-developed (Onsite) 1 
2 SCS Runoff 12.51 6 720 38,828 ---- --- ---- Pre-developed (Offsite) 

I 3 Combine 22.22 6 726 81,380 1, 2 ------ ----- Pre-Developed 

5 SCS Runoff 40.22 6 726 163,065 -- --- ----- Post developed 

I 7 Reservoir 23.72 6 744 163,064 5 58.88 62,536 BMP 

8 Combine 26.08 6 744 201,892 2, 7 --- --- BMP 

I. 10 Reservoir 24.80 6 744 163,064 5 58.88 57,444 Temp Sed Basin 

n 
II 
II 
II 
II 
I 
I 
I 
I 
I 
I 

Proj. file: 9225-BMP .gpw Return Period: 25 yr Run date: 12-22-2002 I 
Hvdraflow Hvdroaraohs bv lntP.Iisnlv" 
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I 
I Hydrograph Report 

Page 1 

Hydraflow Hydrographs by lntelisolve 

I Hyd. No. 10 

I 
Temp Sed Basin 

Hydrograph type = Reservoir Peak discharge = 24.80 cfs 
Storm frequency = 25 yrs Time interval = 6 min 

I Inflow hyd. No. = 5 Reservoir name = Temp Sed Basin 
Max. Elevation = 58.88 ft Max. Storage = 57,444 cuft 

I Storage Indication method used. Outflow hydrograph volume= 163,064 cuft 

I 
Hydrograph Discharge Table 

Time Inflow Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Exfil Outflow 

I 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

9.70 0.71 54.53 37.66 0.27 0.27 
9.80 0.75 54.54 37.66 0.29 0.29 

I 9.90 0.79 54.56 37.66 0.32 0.32 
10.00 0.84 54.58 37.66 0.35 0.35 
10.10 0.90 54.61 37.66 0.37 0.37 

I 10.20 0.97 54.63 37.66 0.40 0.40 
10.30 1.05 54.65 37.66 0.43 0.43 
10.40 1.14 54.68 37.66 0.46 0.46 

I 10.50 1.23 54.71 37.66 0.48 0.48 
10.60 1.33 54.74 37.66 0.51 0.51 
10.70 1.44 54.78 37.66 0.54 0.54 

I 
10.80 1.57 54.82 37.66 0.57 0.57 
10.90 1.72 54.86 37.66 0.61 0.61 
11.00 1.88 54.91 37.66 0.64 0.64 

I 
11.10 2.04 54.97 37.66 0.68 0.68 
11.20 2.23 55.02 37.66 0.72 0.72 
11.30 2.48 55.08 37.66 0.75 0.75 
11.40 2.83 55.15 37.66 0.79 0.79 

I 11.50 3.24 55.23 37.66 0.83 0.83 
11.60 4.12 55.33 37.66 0.88 0.88 
11.70 6.33 55.48 37.66 0.96 0.96 

I 11.80 11.13 55.75 37.66 1.08 1.08 
11.90 20.82 56.25 37.66 1.27 1.27 
12.00 32.43 56.95 37.66 1.49 2.36 3.86 

I 12.10 40.22 « 57.72 37.66 1.71 7.60 9.31 
12.20 39.23 58.37 37.66 1.87 13.37 15.24 
12.30 31.89 58.76 37.66 1.96 17.39 0.50 0.51 20.37 

I 12.40 24.16 58.88 << 37.66 1.99 18.69 2.04 2.08 24.80 « 
12.50 16.66 58.82 37.66 1.98 17.96 1.05 1.07 22.06 
12.60 10.28 58.67 37.66 1.94 16.39 18.33 

I 12.70 7.02 58.47 37.66 1.90 14.42 16.32 
12.80 6.07 58.28 37.66 1.85 12.51 14.36 
12.90 5.35 58.10 37.66 1.81 10.89 12.70 

I 
13.00 4.82 57.94 37.66 1.77 9.47 11.24 
13.10 4.41 57.79 37.66 1.73 8.18 9.91 
13.20 4.10 57.66 37.66 1.69 7.13 8.82 
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Hyd. No. 10 - Reservoir - 25 Yr- Qp = 24.80 cfs - Temp Sed Basin 
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I 
I Hydrograph Summary Report 

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

Hyd. Hydrograph Peak Time 
No. type flow interval 

(origin) (cfs) (min) 

1 SCS Runoff 14.93 6 

2 SCS Runoff 18.03 6 

3 Combine 31.79 6 

5 SCS Runoff 54.38 6 

7 Reservoir 45.70 6 

8 Combine 51.38 6 

10 Reservoir 45.85 6 

Proj. file: 9225-BMP.gpw 

Time to Volume Inflow Maximum 
peak hyd(s) elevation 
(min) (cuft) (ft) 

726 60,770 ........ ----

720 55,453 --- ------

726 116,223 1, 2 ---

726 221,339 --- ----

738 221,338 5 59.26 

738 276,791 2, 7 ---

738 221,339 5 59.25 

Return Period: 1QO yr 

Page 1 

Maximum Hydrograph 
storage description 
(cuft) 

---- Pre-developed (Onsite) 

----- Pre-developed (Offsite) 

---- Pre-Developed 

--- Post developed 

69,239 BMP 

---- BMP 

63,881 Temp Sed Basin 

Run date: 12-22-2002 

1-1\Jrlr~fln\AI 1-hu·lrnn....,nh ... h,, 1 .......... 1:- ..... 1. ·-
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Hydrograph Report 

Hyd. No. 5 
Post developed 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Drainage area = 10.84 ac 
Basin Slope = 0.0% 
Tc method = USER 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

8.30 0.56 
8.40 0.60 
8.50 0.64 
8.60 0.68 
8.70 0.73 
8.80 0.78 
8.90 0.83 
9.00 0.88 
9.10 0.94 
9.20 0.99 
9.30 1.04 
9.40 1.08 
9.50 1.11 
9.60 1.14 
9.70 1.18 
9.80 1.23 
9.90 1.29 
10.00 1.37 
10.10 1.46 
10.20 1.56 
10.30 1.67 
10.40 1.79 
10.50 1.92 
10.60 2.07 
10.70 2.23 
10.80 2.42 
10.90 2.63 
11.00 2.86 
11.10 3.08 
11.20 3.35 
11.30 3.69 
11.40 4.19 

Page 1 

Hydraflow Hydrographs by lntelisolve 

Peak discharge = 54.38 cfs 
Time interval = 6 min 
Curve number = 80 
Hydraulic length = 0 ft 
Time of cone. (T c) = 25 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 221,339 cuft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 11.50 4.76 
11.60 6.00 

I 
I 
I 
I 
I 
I 
I 

Time -- Outflow 

I (hrs cfs) 

11.70 9.09 

I 11.80 15.72 
11.90 28.83 
12.00 44.26 

I 12.10 54.38 << 
12.20 52.70 
12.30 42.63 

I 12.40 32.13 
12.50 22.01 
12.60 13.50 

I 
12.70 9.18 
12.80 7.93 
12.90 6.99 

I 
13.00 6.28 
13.10 5.75 
13.20 5.35 
13.30 5.01 

I 13.40 4.72 
13.50 4.46 
13.60 4.23 

I 13.70 4.01 
13.80 3.82 
13.90 3.64 

I 14.00 3.47 
14.10 3.31 
14.20 3.16 

I 14.30 3.05 
14.40 2.95 
14.50 2.87 

I 
14.60 2.81 
14.70 2.75 
14.80 2.70 MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 118
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Hyd. No.5- SCS Runoff -100 Yr- Qp = 54.38 cfs- Post developed 
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I 
I Hydrograph Report 

Page 1 

Hydraflow Hydrographs by lntelisolve 

I Hyd. No. 7 
BMP 

I Hydrograph type = Reservoir Peak discharge = 45.70 cfs 
Storm frequency = 100 yrs Time interval = 6 min 

I Inflow hyd. No. = 5 Reservoir name = BMP 
Max. Elevation = 59.26 ft Max. Storage = 69,239 cuft 

I Storage Indication method used. Outflow hydrograph volume = 221,338 cuft 

I 
Hydrograph Discharge Table 

Time Inflow Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Exfil Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 10.90 2.63 54.93 35.47 0.47 0.47 
11.00 2.86 55.02 35.47 0.49 0.49 

I 11.10 3.08 55.11 35.47 0.50 0.50 
11.20 3.35 55.20 35.47 0.52 0.52 
11.30 3.69 55.31 35.47 0.54 0.54 

I 11.40 4.19 55.43 35.47 0.56 0.56 
11.50 4.76 55.57 35.47 0.58 0.58 
11.60 6.00 55.74 35.47 0.60 0.60 

I 11.70 9.09 55.98 35.47 0.64 0.64 
11.80 15.72 56.33 35.47 0.69 0.05 0.73 
11.90 28.83 56.94 35.47 0.76 2.31 3.07 

I 
12.00 44.26 57.74 35.47 0.85 7.74 8.59 
12.10 54.38 « 58.59 35.47 0.93 15.59 16.52 
12.20 52.70 59.15 35.47 0.98 21.67 7.77 ~--- 38.33 

I 
12.30 42.63 59.26 35.94 0.99 22.94 10.78 10.99 ----- 45.70 << 
12.40 32.13 59.16 35.47 0.99 21.81 8.08 8. ----- 39.11 
12.50 22.01 59.01 35.47 0.97 20.13 4.52 4.60 30.22 
12.60 13.50 58.83 35.47 0.95 18.15 1.30 1.32 21.72 

I 12.70 9.18 58.65 35.47 0.94 16.24 17.18 
12.80 7.93 58.48 35.47 0.92 14.48 15.41 
12.90 6.99 58.32 35.47 0.91 12.92 13.83 

I 13.00 6.28 58.18 35.47 0.89 11.56 12.45 
13.10 5.75 58.05 35.47 0.88 10.38 11.26 
13.20 5.35 57.92 35.47 0.87 9.28 10.15 

I 13.30 5.01 57.81 35.47 0.85 8.31 9.17 
13.40 4.72 57.71 35.47 0.84 7.50 8.34 
13.50 4.46 57.62 35.47 0.84 6.81 7.65 

I 13.60 4.23 57.54 35.47 0.83 6.23 7.05 
13.70 4.01 57.47 35.47 0.82 5.72 6.54 
13.80 3.82 57.41 35.47 0.81 5.27 6.09 

I 
13.90 3.64 57.36 35.47 0.81 4.89 5.69 
14.00 3.47 57.31 35.47 0.80 4.54 5.34 
14.10 3.31 57.26 35.47 0.80 4.23 5.03 

I 
14.20 3.16 57.22 35.47 0.79 3.96 4.75 
14.30 3.05 57.18 35.47 0.79 3.71 4.50 
14.40 2.95 57.14 35.47 0.78 3.49 4.27 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 120



60· 

40-

10· 

0 
0.0 3.8 

Hyd. No. 7 - Reservoir - 100 Yr - Qp = 45.70 cfs - BMP 

II 
l 

_,! ~ 
7. 7 11.5 15.3 19.1 23.0 26.8 30.6 34.5 38.3 

Time (hrs) 

~ Hyd.5 ~Hyd. 7 

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

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 121



------------------Hydraflow Plan View 

----~------··-<·· 

Project file: 9225-00.stm IDF file: JCCstormsewer.IDF No. Lines: 20 12-23-2002 
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Hydraflow Storm Sewer Inventory Report Page 1 

Line Alignment 
No. 

Flow Data Physical Data Line ID 

Dnstr Line Defl June Known Drng Runoff Inlet Invert Line Invert Line Line N J-loss Inlet/ 
line length angle type Q area coeff time EIDn slope EIUp size type value coeff RimEl 
No. (ft) (deg) (cfs) (a c) (C) (min) (ft) (%) (ft) (in) (n) (K) (ft) 

1 End 68.0 20.0 MH 0.00 0.47 0.73 9.0 47.50 9.12 53.70 30 Cir 0.013 0.75 60.90 1-0 TO 1-1 

2 1 124.0 50.0 MH 0.00 0.00 0.00 0.0 53.70 0.73 54.60 30 Cir 0.013 0.85 61.33 1-1 TO 1-2 

3 2 18.0 73.0 MH 0.00 0.51 0.73 10.0 54.60 1.11 54.80 30 Cir 0.013 0.85 60.98 1-2 TO 1-3 

4 3 32.0 -73.0 MH 0.00 0.41 0.73 9.0 54.80 1.25 55.20 30 Cir 0.013 1.00 61.01 1-3 TO 1-4 

5 4 121.0 -80.0 MH 0.00 0.00 0.00 0.0 55.20 1.57 57.10 24 Cir 0.013 1.00 62.37 1-4 TO 1-5 

6 5 126.0 83.0 MH 0.00 0.46 0.68 9.0 57.10 1.03 58.40 24 Cir 0.013 0.75 62.46 1-5 TO 1-6 

7 6 209.0 -48.0 MH 0.00 0.00 0.00 0.0 58.40 2.34 63.30 18 Cir 0.013 0.85 72.50 1-6 TO 1-7 

8 7 146.0 75.0 MH 0.00 0.20 0.70 8.0 63.30 1.03 64.80 18 Cir 0.013 1.00 70.00 1-7 TO 1-8 

9 8 89.0 -90.0 MH 0.00 0.26 0.73 9.0 64.80 1.01 65.70 18 Cir 0.013 0.45 70.97 1-8 TO 1-9 

10 9 38.0 34.0 MH 0.00 0.34 0.73 9.0 65.70 1.05 66.10 18 Cir 0.013 0.85 70.77 1-9 TO 1-10 

11 10 89.0 -34.0 MH 0.00 2.72 0.36 20.0 66.10 4.94 70.50 12 Cir 0.013 1.00 73.50 1-10T01-11 

12 4 44.0 100.0 MH 0.00 0.24 0.64 5.0 55.20 0.91 55.60 24 Cir 0.013 1.00 60.76 1-4 TO 1-4A 

13 12 32.0 90.0 MH 0.00 0.30 0.73 9.0 55.60 3.44 56.70 12 Cir 0.013 1.00 60.76 1-4A TO 1-48 

14 12 132.0 -90.0 MH 0.00 1.26 0.35 14.0 55.60 0.98 56.90 15 Cir 0.013 1.00 60.98 1-4A TO 1-4C 

15 5 125.0 13.0 MH 0.00 0.46 0.73 9.0 57.10 2.64 60.40 15 Cir 0.013 0.85 64.87 1-5 TO 1-5A 

16 15 32.0 -73.0 MH 0.00 0.61 0.73 9.0 60.40 0.94 60.70 12 Cir 0.013 1.00 64.87 1-5A TO 1-58 

17 10 26.0 56.0 MH 0.00 0.26 0.73 9.0 66.10 1.15 66.40 15 Cir 0.013 1.00 70.68 1-10 TO 1-10A 

18 17 32.0 90.0 MH 0.00 0.29 0.73 9.0 66.40 0.94 66.70 12 Cir 0.013 1.00 70.68 1-10A TO 1-108 

19 1 222.0 -27.0 MH 0.00 0.99 0.73 12.0 54.00 1.35 57.00 15 Cir 0.013 1.00 61.06 1-1 TO 1-1A 

20 8 100.0 0.0 MH 0.00 0.14 0.70 8.0 64.80 2.20 67.00 12 Cir 0.013 1.00 70.00 1-8 TO 1-BA 

Project File: 9225-00.stm IDF File: JCCstormsewer.IDF Total number of lines: 20 Date: 12-23-2002 
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/""" ' 

Station Len Orng Area Rnoff Areax C Tc 

l1 
Vy'otal Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 

coeff flow full 
Line To I ncr Total I ncr Total Inlet Syst 

I 
Size Slope Up On Up On Up On 

Line 
(ft) (ac) (a c) (C) (min) (min~ (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 68.0 0.47 9.92 0.73 0.34 5.70 9.o( ~ 4.1 23.61 123.8 4.81 30 9.12 53.70 47.50 58.80 58.57 60.90 53.50 1-0 TO 1-1 

2 1 124.0 0.00 8.46 0.00 0.00 4.64 0.0 23.3 4.2 19.43 34.94 3.96 30 0.73 54.60 53.70 59.34 59.07 61.33 60.90 1-1 TO 1-2 

3 2 18.0 0.51 8.46 0.73 0.37 4.64 10.0 23.2 4.2 19.46 43.23 3.97 30 1.11 54.80 54.60 59.59 59.55 60.98 61.33 1-2 TO 1-3 

4 3 32.0 0.41 7.95 0.73 0.30 4.26 9.0 23.1 4.2 17.96 45.85 3.66 30 1.25 55.20 54.80 59.86 59.80 61.01 60.98 1-3 TO 1-4 

5 4 121.0 0.00 5.74 0.00 0.00 3.15 0.0 22.6 4.3 13.42 28.34 4.27 24 1.57 57.10 55.20 60.50 60.07 62.37 61.01 1-4 TO 1-5 

6 5 126.0 0.46 4.67 0.68 0.31 2.37 9.0 21.9 4.3 10.24 22.97 3.26 24 1.03 58.40 57.10 61.04 60.78 62.46 62.37 1-5 TO 1-6 

7 6 209.0 0.00 4.21 0.00 0.00 2.06 0.0 21.2 4.4 9.04 16.08 5.67 18 2.34 63.30 58.40 64.45 61.16 72.50 62.46 1-6 TO 1-7 

8 7 146.0 0.20 4.21 0.70 0.14 2.06 8.0 20.7 4.4 9.14 10.64 5.71 18 1.03 64.80 63.30 65.96 64.96 70.00 72.50 1-7 TO 1-8 

9 8 89.0 0.26 3.87 0.73 0.19 1.82 9.0 20.4 4.5 8.14 10.56 4.77 18 1.01 65.70 64.80 67.02 66.56 70.97 70.00 1-8 TO 1-9 

10 9 38.0 0.34 3.61 0.73 0.25 1.63 9.0 20.3 4.5 7.32 10.77 4.55 18 1.05 66.10 65.70 67.27 67.19 70.77 70.97 1-9 TO 1-10 

11 10 89.0 2.72 2.72 0.36 0.98 0.98 20.0 20.0 4.5 4.43 7.92 5.83 12 4.94 70.50 66.10 71.38 67.59 73.50 70.77 1-10 TO 1-11 

12 4 44.0 0.24 1.80 0.64 0.15 0.81 5.0 15.2 5.1 4.17 21.57 1.33 24 0.91 55.60 55.20 60.08 60.07 60.76 61.01 1-4 TO 1-4A 

13 12 32.0 0.30 0.30 0.73 0.22 0.22 9.0 9.0 6.2 1.35 6.60 1.72 12 3.44 56.70 55.60 60.16 60.11 60.76 60.76 1-4A TO 1-46 

14 12 132.0 1.26 1.26 0.35 0.44 0.44 14.0 14.0 5.3 2.33 6.41 1.90 15 0.98 56.90 55.60 60.28 60.11 60.98 60.76 1-4AT01-4C 

15 5 125.0 0.46 1.07 0.73 0.34 0.78 9.0 9.2 6.1 4.79 10.49 4.24 15 2.64 60.40 57.10 61.40 60.78 64.87 62.37 1-5 TO 1-SA 

16 15 32.0 0.61 0.61 0.73 0.45 0.45 9.0 9.0 6.2 2.75 3.45 3.50 12 0.94 60.70 60.40 61.86 61.67 64.87 64.87 1-5A TO 1-56 

17 10 26.0 0.26 0.55 0.73 0.19 0.40 9.0 9.3 6.1 2.45 6.94 2.00 15 1.15 66.40 66.10 67.63 67.59 70.68 70.77 1-10 TO 1-10A 

18 17 32.0 0.29 0.29 0.73 0.21 0.21 9.0 9.0 6.2 1.31 3.45 1.66 12 0.94 66.70 66.40 67.70 67.69 70.68 70.68 1-10A TO 1-106 

19 1 222.0 0.99 0.99 0.73 0.72 0.72 12.0 12.0 5.6 4.05 7.51 3.30 15 1.35 57.00 54.00 59.94 59.07 61.06 60.90 1-1 TO 1-1A 

20 8 100.0 0.14 0.14 0.70 0.10 0.10 8.0 8.0 6.4 0.63 5.28 1.75 12 2.20 67.00 64.80 67.34 66.56 70.00 70.00 1-8 TO 1-8A 

' 

Project File: 9225-00.stm IDF File: JCCstormsewer.IDF Total number of lines: 20 Run Date: 12-23-2002 

NOTES: Intensity= 143.72/ (Inlet time+ 19.20) A 0.94; Return period= 10 Yrs. ; Initial tailwater elevation= 58.57 (ft) 
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CONSULnNG ENGINEERS 

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 

INLET 
(i) 

~~ .,~ "" .u. 
~ ~ c: g'$, .!!en i':~ e-; .c 5 0 .f':: cu <( ~ " 'S:g_ 

E .. 0> lS u .Eu. ~~ ~~ Ua. 
a. c: ['!~ ~ 

Clo x.Q 
~ 0~ .::- Q) (fJ 0<( u [:.,] 00 ou: enUi (IJ(/) 

BRIXTONRD. 
T allow • ((1212) + 2] = 8' 

12+20 L .. 0.22 0.73 0.161 0.161 4 0.642 0.642 0.001 0.02 
SUMP 3C 6 1.175 0.001 0.02 

• 0.07 0.73 0.051 0.051 4 0.204 0.328 0.532 0.001 0.02 

BRIXTONRD. 
Tallow • [(1212) + 2] = 8' 

12+20R • 0.22 0.73 0.161 0.161 4 0.642 0.642 0.001 0.02 
SUMP 3C 6 1.248 0.001 0.02 

• 0.04 0.73 0.029 0.029 4 0.117 0.489 0.605 0.001 0.02 

BRIXTONRD. 
T allow= [(1212) + 2] = 8' 
GRADE I3A I 2.5 12+46 R • 0.34 0.73 0.248 0.248 4 0.993 0.993 0.027 0.02 

I I 
BRIXTONRD. I 
Tallow • [(1212) + 2] = 8' 
GRADE 3A 2.5 12+68 L 0.26 0.73 0.19 0.19 4 0.759 0.759 0.027 0.02 

BRIXTONRD. 
Tallow= [(1212) + 2] = 8' 
GRADE 138 I 4 17+55 L • 0.46 0.73 0.336 0.336 4 1.343 1.343 0.04 0.02 

I I 
BRIXTON RD. I 
Tallow • [(1212) + 2] = 8' 
GRADE 138 6 17+55 R • 0.61 0.73 0.446 0.446 4 1.781 1.781 0.04 0.02 

I I 
BRIXTONRD. I 
Tallow • [(1212) + 2] = 8' 
GRADE 138 I 6 20+18 L • 0.41 0.73 0.299 0.299 4 1.197 0.53 1.727 0.01 0.02 

I I 
BRIXTONRD. I 
Tallow= ((1212) + 2]• 8' 
GRADE 138 I 6 20+20 R • 0.51 0.73 0.372 0.372 4 1.489 0.487 1.976 0.01 0.02 

I I 
BRIXTON RD. I 
Tallow= ((1212) + 2]• 8' 

20+62 L • 0.08 0.73 0.058 0.058 4 0.234 0.186 0.42 0.001 0.02 
SUMP 3A 2.5 0.797 0.001 0.02 

• 0.16 0.59 0.094 0.094 4 0.378 0.378 0.001 0.02 

BRJXTONRD. 
T allow = [(1212) + 2] • 8' 

20+62 R • 0.07 0.73 0.051 0.051 4 0.204 0.294 0.498 0.001 0.02 
SUMP 3C 6 1.17 0.001 0.02 

• 0.23 0.73 0.168 0.168 4 0.672 0.672 0.001 0.02 

TotaiAC 3.68 

- - - - - - - -

KENSINGTON WOODS 
9225-00 
Spread Calculations 

1 
DEC. 3, 2002 
QAM 

j 
~ g a. en :;; i=' ~ 

~ 
;. 

(/) 

s )( 

~ en 
} 0 
(/) w c: 

7.9 Flow \p_]Jroaching From Down Station 
2 I 0.081 I 

7.3 Flow Approaching From Up Station 

7.9 Flow Approaching From Down Station 
2 I o.081 I 

7.7 Flow pproaching From U Statio 

4 2 0.5 0.08 4 0.941 0.015 

3.1 2 0.645 0.08 4 0.982 O.D15 

4.1 2 0.488 0.08 4 0.928 0.015 

5.2 2 0.385 0.08 4 0.848 0.015 

7.5 2 0.267 0.08 4 0.67 0.015 

8 2 0.25 0.08 4 0.634 O.D15 

6.6 Flow lpproaching From Down Station 
2 I 0.081 I 

6.2 Flow \pproaching From Up Station 
I I I 
I I 
I I 

7.1 Flow Approaching From Down Station 
2 I 0.081 

8 Flow Approaching From Up Statio 

- - -

ci .. 
0 

iii 
0 
...J .. 

2 3.44 

2 3.44 

2 3.44 

2 3.44 

2 3.44 

2 3.44 

-

" ~ 0 .<:: 
en §' ~~ .,-' LL 

~~ :::.~ <0 u ial "' J:~ i!:.w 3s ~- ~~ u~ I!> en 
(J) II (J) II :;a. wi!:. om Remark 

9.6 0.13 0.27 0.481 6.5 

9.6 0.132 0.27 0.489 6.6 

-
0.143 0.155 7.677 0.326 0.508 0.504 0.489 

0.143 0.161 6.708 0.373 0.568 0.431 0.328 

0.143 0.153 9.913 0.404 0.605 0.813 0.53 

0.143 0.142 11.69 0.513 0.726 1.294 0.487 

0.143 0.116 8.45 0.71 0.892 1.541 0.186 

0.143 0.111 9.185 0.653 0.851 1.683 0.294 

6.1 0.128 0.27 0.474 6.4 

9.6 0.13 0.27 0.481 6.5 
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Hydraflow Plan View 
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Project file: 2-9225-00.stm I IDF file: JCCstormsewer.IDF I No. Lines: 3 I 12-23-2002 
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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) (a c) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

~~0 24/ 
/ 

21.50"' 23.50/ 1 End 237.0 0.00 0.00 0.00 0.00 0.0 0.9 0.0 16.30 42.83 5.99 3.59""' 30.00 ../ 31.43 ./ 23.50 .;,/ 42.50'\1" 2-1 TO 2-2 

207.0" 
/ 

24...; 3.60" 
II ~7.75./ 46.63../ 38.60 .:1 56.00 o,J 42.5¥ 2 1 0.00 0.00 0.00 0.00 0.00 0.0 0.2 0.0 16.30 42.91 9.75 45.20/ 2-2 TO 2-3 

3 2 65.0 v vo.oo 0.00 0.00 0.00 0.00 0.0 0.0 0.0 16.30 31.99 5.99 24/ 2.00"' 46.50-./ 45.20'"" /47.93 .,/ 47.24J 58.70 56.00 2-3 TO 2-4 

Project File: 2-9225-00.stm IDF File: JCCstormsewer.IDF Total number of lines: 3 Run Date: 12-23-2002 

NOTES: Intensity= 143.72/ (Inlet time+ 19.20) A 0.94; Return period= 10 Yrs.; Initial tailwater elevation= 23.50 (ft) laS' 
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DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL 
MAXIMUM TAILWATER CONDITION ( Tw~ 0.5 DIAMETER) 
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SUBSURFACE EXPLORATION 
AND GEOTECHNICAL ENGINEERING ANALYSIS 

KENSINGTON WOODS 
LAKE POWELL ROAD 

JAMES CITY COUNTY, VIRGINIA 

for 

ASSOCIATED DEVELOPERS 

Mr. Henry Stephens 

April 8, 2003 

ECS Project No. 07:6085 

[5)! IE ~ IE I 't!l IE ~ 
lnl APR 1 1 2003 IW 

AES CONSULTING 
ENGINEERS 

MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 130



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

ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. Henry Stephens 
Associated Developers 
P.O. Box IS, Parkview Station 
Newport News, Virginia 23605 

Re: Subsurface Exploration and Geotechnical Engineering Analysis 
Kensington Woods Subdivision 
Lake Powell Road 
James City County, Virginia 

Dear Mr. Stephens: 

April 8, 2003 

ECS Project No. 07:6085 

Engineering Consulting Services, Ltd. has completed a subsurface exploration and engineering 
evaluation of the above referenced project. This report presents the results of the subsurface 
exploration, engineering analysis, and California Bearing Ratio testing for use in pavement 
design. We also performed a soil test boring in the proposed BMP facility to determine 
infiltration rates. Additionally, we are in the process of performing shrink-swell evaluations on 
the various lots throughout this subdivision. A separate report presenting foundation 
recommendations with respect to bearing capacity and shrink-swell concerns will be issued once 
complete. 

introduction 

The project site is iocated off of the west side of Lake Poweil Road, north of Wessex Hundred 
Conservancy Road, in James City County, Virginia. At the time of our site reconnaissance, the 
site was moderately to heavily wooded with moderately sloping terrain. We observed a shallow 
ravine which crosses the p-r:oposed roadway alignment. The centerline of the proposed roadway 
was staked at the time of this exploration. 

Proposed for construction is a new residential subdivision consisting of approximately 40 lots, 
the associated roadways, and a BMP facility. We understand the roadways are planned to be 
maintained by VDOT and the BMP facility is proposed to be a wet pond that will primarily be 
cut to grade with only about 1 to 2 feet of fill required to raise the grade around the perimeter of 
the pond. The purposes of this exploration were to explore the soil and groundwater conditions 
at the site and to develop soils-related engineering recommendations to guide design and 
construction of the planned roadways. We accomplished these purposes by drilling soil borings 
to explore the subsurface soil and groundwater conditions, performing a site reconnaissance to 
observe general topography, and analyzing field data to deveiop appropriate geotechnical 

108 Ingram Road, Unit 1, Williamsburg, Virginia 23188 • (757) 229-6677 • Fax (757) 229-9978 

Offices: Richmond, VA • Chesapeake, VA • Washington, D.C. • Williamsburg, VA • Roanoke, VA • Fredericksburg, VA • Danville, VA • Winchester. VA 
Aberdeen, MD • Baltimore, MD • Frederick, MD • Research Triangle Park, NC • Wilmington, NC • Charlotte, NC • Greensboro, NC • Greenville, SC • Atlanta, GA 
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Kensington Woods 
James City County, Virginia 
ECS Project No. 07:6085 

Page 2 

engineering recommendations regarding the proposed construction. A Boring Location Diagram 
is included in Enclosure 1. 

Field Exploration Procedures: 

The soil test borings were performed with an A TV -mounted auger drill rig utilizing continuous 
flight, hollow stern augers to advance the borehole. Drilling fluid was not used in this process. 

Representative soil samples were obtained by means of the split-barrel sampling procedure in 
accordance with ASTM Specification D-1586. In this procedure, a 2-inch outside diameter split
barrel sampler is driven into the soil a distance of 24 inches by a 140-pound hammer falling 30 
inches. After a 6-inch seating interval, the number of blows required to drive the sampler 
through the next 12-inch interval is termed the Standard Penetration Test (SPT) value and is 
indicated for each sample on the boring log. This value can be used as a qualitative indication of 
the in-place relative density and relative consistency of cohesionless soils and cohesive soils, 
respectively. This indication is qualitative, since many factors can significantly affect the 
standard penetration resistance value and prevent a direct correlation between drill crews, drill 
rigs, drilling procedures, and hammer-rod-sampler assemblies. 

Field logs of the soils encountered in the borings were maintained by the drill crew. After 
recovery, each sample was removed from the sampler and visually classified. Representative 
portions of each sample were sealed in glass jars and delivered to our laboratory in 
Williamsburg, Virginia, for further visual examination and laboratory testing. 

Subsurface Conditions: 

Experienced personnel from our office classified each splitspoon soil sample on the basis of 
texture and plasticity in accordance with the Unified Soil Classification System (USCS) and 
USDA textural classification system. Select samples from the test borings were subjected to 
classification testing to confirm our visual classifications. In addition, five (5) bulk samples of 
pavement subgrade materials received classification testing as well as California Bearing Ratio 
(CBR) testing for use in determining pavement design parameters. The group symbols for each 
soil type are indicated in parentheses following the soil descriptions on the boring logs. The 
geotechnical engineer grouped the various soil types into the major zones noted on the boring 
logs. The stratification lines designating the interfaces between earth materials on the boring 
logs are approximate; in situ, the transitions may be graduaL A brief explanation of the USCS 
and a Reference Notes for Boring Logs sheet are provided in Enclosure 4 of this report. 

Our subsurface exploration and site reconnaissance determined that the surface of the site is 
generally covered with about 2 to 5 inches of topsoil. Underlying the surficial topsoil, the 
subsurface soil profile was generally comprised of fairly uniform deposits of soft to medium stiff 
consistency Sandy and Silty CLAY (CL) that extended to the depths explored at 10 and 15 feet 
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Kensington Woods 
James City County, Virginia 
ECS Project No. 07:6085 

Page 3 

below existing site grades (boring termination). The Standard Penetration Test (SPT) N-values 
recorded within these fine-grained layers ranged between 3 and 14 blows-per-foot (BPF). 

We did not encounter groundwater during drilling of any of the borings within the proposed 
roadway alignment or BMP facility. Please note that groundwater levels are influenced by 
seasonal conditions and by periods of significant precipitation or prolonged drought. 
Additionally, a perched water table could be encountered due to the near-surface fine-grained 
layers. If groundwater is encountered during the construction of excavations, it should be 
pumped from sumps excavated adjacent to the construction excavations. 

Subgrade Preparation and Earthwork Operations 

The average depth of topsoil recorded in the test borings was about 2 to 5 inches. Typically, 
based on the depth of topsoil and forest litter encountered, we would recommend an average 
stripping depth of about 6 inches to remove unsuitable soils be considered. However, stripping 
of wooded areas typically disturbs the soils to a much greater depth. For project planning 
purposes, we recommend a 12-inch stripping depth be considered in wooded areas to completely 
remove tree stumps, highly organic soils, or soils disturbed due to grubbing operations. Also, 
please note that the test borings revealed near-surface soft consistency fine-grained soils across 
the project site. Some of these areas may require further cuts of an additional 12 to 18 inches (±) 
to completely remove unstable or unsuitable soils from beneath new pavements if proofrolling 
cannot sufficiently compact the existing surficial soils. Also, isolated areas may require further 
cuts of an additional 12 inches due to tree stumps and heavy root mat from closely spaced trees, 
etc. The stripping depth should be evaluated at the time of construction by representatives of the 
Geotechnical Engineer. If the undercuts extend into large areas, the undercut volume could be 
reduced by the use of geotextiles or geogrids. The use of geosynthetic reinforcement should be 
evaiuated by the geotechnicai engineer at the time of construction. Cut and fiii operations shouid 
extend a minimum of 2 feet beyond the pavement limits. 

After stripping or cutting to the desired grade, and prior to fill placement, subgrades should be 
observed by the Geotechnical Engineer or Engineering Technician. Proofrolling using a 1 0-ton 
drum roller or a loaded tandem axle dump truck having an axle weight of at least 10 tons should 
be used at this time to aid in identifying localized soft or unsuitable material. Any soft or 
unsuitable materials encountered durin2: nroofrollin2: should be removed and renlaced with an 

'-' • '-"' .a._ 

approved backfill (engineered fill material) or scarified and recompacted as recommended by the 
Geotechnical Engineer. Undercut volumes should be determined by cross-sectioning the area 
before and after undercut. We have found that calculating undercut volumes by truck counts is 
less accurate and generally results in additional expense to the owner. In order to minimize 
undercutting we recommend earthwork operations be performed during the drier times of the 
year. 

We recommend the contract documents include an allowance for undercutting and/or reworking 
soft near surface soils (if encountered) and replacement with engineered fill. Addideduct unit 
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Kensington Woods 
James City County, Virginia 
ECS Project No. 07:6085 
Page 4 

prices should also be established so adjustment for the actual volume of undercut can be made. 

We understand most of the BMP facility will be excavated below existing grades. The soils 
excavated to construct the pond area could be utilized as a potential borrow source for low lying 
areas within the roadway. However, the materials encountered consist primarily of moisture 
sensitive clays. These soils are expected to be near or over their optimum moisture content upon 
their excavation, and significant drying times may be required before the material could be re
used as compacted fill. Hence these soils may be difficult to reuse. All proposed select fill soils 
for pavement areas should be submitted to the geotechnical engineer for approval prior to their 
use on the project. We recommend engineered fill (select) material required to raise pavement 
subgrade elevation or for use in backfilling operations should consist of an approved inorganic 
material classified as CL, SM, SM-SP, SP, SC or better containing less than about 70% by 
weight Silt or Clay and free of debris. Most of the on-site soils meet this criterion. This material 
should be placed in horizontal lifts not exceeding 8 inches in loose thickness, moisture 
conditioned to within+/- 3% of the optimum moisture content, and compacted to a minimum of 
95% of the maximum density obtained in accordance with VTM-1, Standard Proctor method. 
Select fill should extend a minimum of 2 feet beyond the pavement limits and then slope no 
greater than 2 horizontal to 1 vertical. 

Pavements 

We understand the roadway will be prepared in accordance with VDOT requirements. Pavement 
subgrades should be prepared as discussed in the Subgrade Preparation and Earthwork 
Operations section of this report. Dense graded aggregate placed as pavement base course 
should be compacted to at least 100 percent of maximum dry density per VTM-1, Standard 
Proctor within the VDOT right of way. 

For the construction of new exterior pavements, we recommend any soft, unstable and/or 
unsuitable materials be removed from the pavement areas. The subgrade should be proofrolled 
and carefully observed at the time of construction in order to aid in identifying any localized soft 
or unsuitable materials. Such materials should be removed prior to any fill placement or final 
grading for the new residential roads. If site work is performed during the wetter winter months, 
we anticipate that cohesive and moisture-sensitive subgrade soils subjected to wet conditions 
and/or ponding water will become unstable and require undercuts and replacement with dryer, 
suitable material. Ideally, site work should be performed during the dryer late summer and early 
fall months to minimize potential undercuts due to moisture intrusion and facilitate compaction. 
Exposed subgrade soils should be graded to drain surface moisture, protected from repeated 
construction traffic and covered as soon as possible with full design depths of select materials 
that are compacted in accordance with VDOT design criteria. 

An important consideration with the design and construction of new pavements is surface and 
subsurface drainage. Where standing water develops, either on the pavement surface or within 
the base course layer, softening of the sub grade and other problems related to the deterioration of 
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Kensington Woods 
James City County, Virginia 
ECS Project No. 07:6085 

Page 5 

the pavement can be expected. Furthermore, good drainage should minimize the possibility of 
the sub grade materials becoming saturated over a long period of time. Based upon the results of 
the soil test borings, the groundwater table should not significantly affect the performance of 
pavements; however, surface runoff water that is trapped during construction on the exposed 
sub grade soils could create localized deterioration of the soil's bearing capacity. Standing water 
that may develop on the surface of the pavement may be minimized by adequate design (surface 
graded to control runoff to desired locations - catch basins, drain inlets, gutters, etc.), adequate 
compaction of each lift of pavement material (to minimize localized settlements that result in 
ponding) and accurate fine grading of each lift of pavement material (to achieve the desired 
design grades). Standing water that tends to develop within the base course layer may be 
minimized by installing temporary weep holes in drainage structures, construction of drainage 
swales and diversion ditches, and proper backfill and grading behind curbs to minimize water 
intrusion from behind the curbs. 

Subgrade samples obtained in the proposed roadway alignment consisted primarily of Sandy and 
Silty CLAY (CL) material. Soaked CBR values ranged between 7.0 and 15.3. We recommend a 
design CBR value of 8 be utilized for pavement design. This value is determined by calculating 
the truncated value of two-thirds the average of the CBR test results. This reduction in CBR 
value is an attempt to account for typical variations in the soils across the site. A Resiliency 
Factor (RF) of 2.0 and the resulting Soil Support Value (SSV) of 16 should also be used in this 
design. The following pavement sections have been based on minimum sections, VDOT 
Vaswani design methods and our experience in the project area, are recommended for this 
project: 

• Flexible Pavement- Heavy Duty Section (Main Entrance Roadway up to 1200 VPD): 

Asphait Surface 
Asphalt Base 
Aggregate Subbase 

Subbase 
Sub grade 

- i.5 inches Asphait Concrete Surface Mix, Type SM-9.5. 
- 3.0 inches Asphalt Concrete Base Mix, Type BM-25. 
- 8.0 inches untreated Aggregate Base Material, Type I, Size 

21NB. 
-Variable Select Material (Sand); IfRequired. 
- Stable and compacted to a dry density of at least 95% of the soil's 

Standard Proctor maximum dry density (ASTM D698) to a depth 
of 8.0 inches below sub grade elevation. Compaction testing may 
be waived by the Geotechnical Engineer based on the results of 
the proofrolling operations. 

It should be noted that the pavement section recommended herein is considered to be minimum 
with regard to recognized pavement design practices, and any reductions in the pavement section 
could result in less than satisfactory pavement performance which could require additional long 
term maintenance and periodic repair. 
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Kensington Woods 
James City County, Virginia 
ECS Project No. 07:6085 

Page 6 

Infiltration 

Our subsurface exploration and site reconnaissance in the proposed BMP area determined that 
the surface of the site in this area is generally covered with about 5 inches of topsoil. Underlying 
the topsoil, we encountered Sandy Lean Clay (CL) soils to the depth of the boring at 15 feet 
below site grade. 

Based on our visual soil classifications, we determined that field infiltration testing would not be 
practical due to the expected low permeability of the clayey soils. Soils that classify as Clay (CL 
or CH) are typically not recommended for in-situ testing due to the length of time that would be 
necessary to perform a test. 

Based on a visual classification of the fine-grained soils encountered to the depths explored, we 
believe the surficial soils classify as Clay Loam and Sandy Clay in accordance with the USDA 
textural soil classification system. Soils with these classifications are considered to have 
Hydrologic Soil Group designations of C or D. Based on published correlations, soils with these 
classifications have recommended minimum infiltration rates (f) between 0.09 to 0.05 
inches/hour. 

Typically, soils with the Hydrologic Soil Group designations of A and B are considered to be 
suitable for Best Management Practices (BMP) that may utilize on-site infiltration in their 
designs. Some soils designated as C type soils are considered suitable for infiltration practices 
but these soils would need to be evaluated on a case specific basis. Soils with group designations 
ofD are generally not considered suitable for infiltration practices. 

Earthen Embankments and Slope Stability j(pD· ~ 

We un~erstand the B~P fac!~ty is~ ~ed to be ut~lized ~a_: a wit pond. Th~ pond will ~ave ~ 
planned bottom El~t'atwn 01 tL 41 and crest elevatwn 01 tL 60. A normal pool elevatwn or 
about Elevation 53 is planned. Based on existing site grades most of the pond area will be cut to 
grade, about 13 feet. Some fill, about 2 feet, will be needed around the perimeter of the pond to 
grade the crest to EL 60. The soils encountered in this area are considered suitable for the 
planned construction. 

Considering the planned construction and elevations, we do not believe a relatively small fill 
embankment placed above the proposed permanent pool elevation will require a key trench. 
However, the subgrades should be stripped of all topsoil and the surface scarified prior to fill 
placement to promote a good bond between natural and fill soils. Fill placed for new 
embankments should be placed in horizontal lifts not exceeding 8 inches in loose thickness, 
moisture conditioned to within -1% to + 3% of the optimum moisture content, and compacted to 
a minimum 95% of the maximum dry density obtained in accordance with ASTM Specification 
D-698, Standard Proctor method. Natural or fill slopes should be constructed no greater than 3 
horizontal to 1 vertical (3H: 1 V) as planned. 
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Page 7 

Construction Considerations 

The subgrade materials are moisture sensitive, and exposure to the environment may weaken the 
soils at the pavement subgrade level if the excavations remain open for too long a time; 
therefore, the sub grades should be covered the same day they are excavated. If the bearing soils 
are softened by surface water intrusion or exposure, the softened soils must be removed and 
replaced by suitable select fill material. 

In a dry and undisturbed state, the soil at the site will provide good subgrade support for fill 
placement and construction operations; however, when wet, this soil will degrade quickly with 
disturbance from contractor operations. Good site drainage should be maintained during 
earthwork operations which would help maintain the integrity of the soil. 

Proper compaction control of fill is an important aspect of this project. Therefore, we 
recommend that all fill operations be observed full-time by a qualified soil technician to 
determine if minimum compaction requirements are being met. 

We do not anticipate groundwater being encountered during construction. However, if ground 
water is encountered, we expect that dewatering in shallow trenches could be accomplished by 
pumping from sumps adjacent to the construction excavations. The specifications should, 
however, alert the contractor to the potential presence of subsurface water, and it should be 
incumbent on the contractor to provide the means by which to satisfactorily dewater the site. 
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Kensington Woods 
James City County, Virginia 
ECS Project No. 07:6085 

Page 8 

General Comments 

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

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

Respectfully, 

'lftallAUJc YJttLLL~ ~.4 __ 
Gary R. Witsman, P .E. 
Principal Engineer 

Appendix: 

Copies: 

I. Boring Location Diagram 
II. Soil Test Boring Logs 
III. Laboratory Test Summary 
IV. Unified Soil Classification System and 

Reference Notes for Boring Logs 

(2) Associated Developers (Mr. Henry Stephens) 
(1) AES Consulting Engineers (Mr. Charles Records) 

l:letters/m_jg/6085.doc 
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APPENDIX 

I. Boring Location Diagram 

II. Soil Boring Logs 

III. Soil Laboratory Test Summary 

IV. Unified Soil Classification System and 
Reference Notes for Boring Logs 
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ECS LTD-
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LAKE POWELL ROAD S.R. 617 (VARIABLE WIDTH R/W) 
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APPENDIX II 

Soil Boring Logs 
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I ClJENT JOB # BORING # SHEET 

t--A_S_S_O_C_I_A T_E:-:-D::-:-D:-E:-:-V-=-EL=-0=-P-=-E_R-:-S...:...., __ I __ N __ c_. -+---0_7_: 6_0_8_5---~... __ B_-_1 _ __..__1_0_F_1--"1 f ~ _ 
I 

PROJECT NAME KENSINGTON WOODS ARCHITECT ENGINEER ~ • ., 

CBR TESTING AES CONSULTING ENGINEERS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 
-
- 1 
-

-- 2 -
-

5- 3 -
-
- 4 -
-- 5 
-

10 -
-
-
-
-
-
-
-
-

15--
---
-
-
-
-
-

20--
--
-
-
--
-
-

25--
-
-
-
-
-
-
-
-I t--3_o___.-~- -

r\ TOPSOIL DEPTH 2" ~~ ss 24 24 
Sandy lean CLAY, Brown, Moist, Soft~ 
to Medium Stiff, (Cl) 

~ ss 24 24 

~ ss 24 24 
~ 

Sandy lean CLAY, Gray and Brown, 

~ ss 24 24 Moist, Stiff, (Cl) 

~ ss 24 24 

END OF BORING @ 1 0.00' 

I I I I 

I 
__ L 

-0- CAUBRATED PENETROMETER 
TONS/F1'. 2 

1 2 3 • 5+ 

PLASTIC WATER IJQUID 
IllllT X CONTENT "-- -- - - IJJllT- X- -

X--------·------ t:. 

10 20 30 50+ 

50+ 

~ 
~ 4 
~ 
~ 
-
- 7 
-
-
'-

--
!-
!-
!-
!-
~ 
~ 
~ 

~ 
~ 
~ 
~ 
~ 
1-
1-
1-
1-
1-
1-
I-
I-
I-
I-
~ 
!-
-
-
-
----!--,..._ 
~ 

~ 
i- I 
~ 

I ~ 
-
-
-
-
-
---

I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET\IEEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

~WL DRY 0 OR WD BORING STARTED 03-19-03 

I JWL(AB) !WL(AC) BORING COMPLETED 03-19-03 

!WL RIG FOREMAN SDS 

CAVE IN DEPTH 8 

DRIILING METHOD HSA 
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I CLIENT JOB # BORING # SHEET 

~A_S_S_O_C_IA_T_E_D~D~EV_E~L~O~P~E~R~S~·~I~NC~·~~0~7~:6~0~8~5_L __ B_-_2 __ ~ __ 1 __ o_F __ 1-;I:~ 

I 
PROJECT NAME KENSINGTON WOODS- ARCHITECT-ENGINEER 

CBR TESTING AES CONSULTING ENGINEERS 
SITE LOCATION BRIXTON ROAD, -0- CAIJBRATED PENETROWETER I JAMES CITY COUNTY, VIRGINIA 

.. - . - -- -~- ... .. . . - -- J?.E!3~~TION OF MATERIAL 

TONS/Fl'. 2 

3 4 5+ 1 2 

PLASTIC li'ATER UQUID 
-- .... --- · ·- · -LDill'f·x- · · CONTENT -x--- --tnOT~-

t} 

r.1 ~ ~ 
i5 g ~ ~ t: ENGLISH UNITS 

I 
X -------·------tJ. 

~il--+---1--+--+--+--; 
Ci ei ei ei ~ ~ ~ 

~ fj 11---.::::.---l ~ ~ ~ ~ SURFACE ELEVATION 

0-+~--~~4-------------~------------._--~--~~~~~~--~__, 
- I\ TOPSOIL DEPTH 3" ~~ t--t-

l : 1 ss 24 24 I \ ~ 
~S-a_n_d_y_Le_a_n_C_LA_Y_,-8-ro_w_n_,_M_o_i_st-,-S-o-'ft ~ := 

= 2 ss 24 24 to Stiff, (CL) ~ ~ 

I 
I 
I 
I 
I 

-
5- 3 ss 24 24 -

-
- 4 ss 24 24 -

~: 
~~ 
~:= 
""'I-

- Silty CLAY, Gray and Brown, ~ t--
: 5 ss 24 24 Medium Stiff, (CL) ~:= 

10-_~-+-r-;--+------------------------------~t-l--

- END OF BORING @ 1 0.00' t--
- 1--
- 1--
- I-
- 1-
- 1-
- I-
- 1-

15- 1--
- I-
- 1--
- 1--
- 1--
- 1--
- 1--

20~ I I I ~ - -- -
- -- ~ 

- 1--
- 1--
- 1--
- 1--
- 1--25] . I . ~ 

~ t 
1.__3_o___,J-I- - - - .._ - t 

I 
I 
I 
I 
I 

9 

~12. 

10 

I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET'w'EEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

~li'L DRY 0 OR 1I'D BORING STARTED 03-19-03 

I fli'L(AB) Jli'L(AC) BORING COKPLETED 03-19-03 

~ 1I'L RIG FOREKAN S 0 S 

CAVE IN DEPTH e 

DRIWNG llETHOD HSA 
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I fCcuUE~NTwr--------------------------lJJ~OBB~#~----liaiooRmNmTIG~#.---~--S:sHE~~rr---l1:::::::::::n 1--A __ s--s=--o=--c __ 1 __ A T.:....:E=-=D:..___.=D-=E:....:..v:=.EL=o:....:.P-=E:..:...R=-=s..!.., ....:.I.:....:.N-=-:.._ c. _._-=0:.....:..7-=-= s=-=o=-=s=-=s~_.::....s -__ 3____~_1_0_F _1--i Fco:rD 
[~P~Ro~~~cr~N~Ma~~K~E~N=S~IN:G:T:O~N~W::O~O~D=S~J[~~~~~~cr~E~N~GrnE~~~~~~~;;~~Jj~!§i~~;;;J I CBR TESTING AES CONSULTING ENGINEERS 

SITE LOCATION BRIXTON ROAD, -o- CAUBRATED PENETROMETER 
TONS/FT. 2 

I 
I 
I 
I 

JAMES CITY COUNTY, VIRGINIA 1 2 s 4 5+ 

I 
I 
I 
I 
I 
I 
I 
I 

.. ··-- ··-·· --

g 

~ 
1=1 

0 -
-
-
-
-
-
-

5--
-
-
-
-
-
-

10 --
-
-
-
-
-
-
-

15--
-
-
-
-
-
-
-
-

20-----
-
-
-
-
-

0 :z: 
!"j 

~ 
1 

2 

3 

4 

5 

11251 I 

DESCRIPTION OF MATERIAL 
-· -·- PLASTIC WATER IJQUID - ---- tnm-x - -- -·coNm'n' - - toUT" -"§'-...... 

~ X ------·------l:l 
Iii! ~ ~ 1=1 i g 

~ 1----1+-0---420 __ ---13f-0--40+---50-++---I ~ ENGIJSH UNITS 1:: 
f:'l i ~ 

0~ f----------------1 5 < 
SURFACE ELEVATION ~ ~ 

u ~ ~ ~ 

ss 24 24 1\'-T_O_P_s_oi_L_D_E_P_T_H _3_" _____ __Jj ~ t= 
Sandy Lean CLAY, Brown, Moist, ~t= 

SS 24 24 Very Soft to Medium Stiff, (CL) ~E 

~~ 
~t= ss 24 24 

ss 24 24 
Silty CLAY, Brown and Gray, 
Moist, Medium Stiff, (CL) 

ss 24 24 

END OF BORING @ 1 0.00' 

~E 

~ 
~ 
~ 

-
--
i
i
i
i
i._ 
f
f
f
f-
-
-
--
--

STANDARD PENETRATION 
@ BLOWS/FT. 
10 20 30 40 50+ 

30Ll __ j 
I~------~ 

I 

f
f
f
f
f
f
f
f
f
f
~ 
~ 
~ 
~ 
~ 
~ 
I.__ 

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

iWL DRY 0 OR WD BORING STARTED 03-19-03 

I JWL(AB) 

:in 
!WL(AC) BORING COMPIEI'ED 03-19-03 

RIG FOREMAN SDS 

CAVE IN DEPTH 8 

DRIWNG METHOD HSA MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 145



Ill ~UErnNT~--------------------------~JOliB~H------fiaornRlllliNcGJD#~--r--:sSJHEfliET~--r::::::::::::n 
~_AS_S_O~C_I~AT~E~D~D~E~V=EL~O~P~E~R~S~,~I~N~C~·~~0~7~:6~0~8~5~--~B __ 4 __ _L_1 __ 0_F __ 1~1F~D 

I 
PROJECT NAME KENSINGTON WOODS ARCHITECT ENGINEER ~ 

CBR TESTING AES CONSULTING ENGINEERS 
SITE LOCATION BRIXTON ROAD, 

JAMES CITY COUNTY, VIRGINIA 
-o- CAUBRATED PENETROUETER 

- . - .... g- - --· 
........ 

I DESCRIPTION OF MATERIAL 

TONS/FT. 2 
3 4 2 5+ 1 

PLASTIC WATER UQUID 
- Lfilfi'- X - . - ... ·coNTENT··"·- - . - :mll'r X 

I ~ 0 

r.1 I ~ ~ ~ 10 20 30 40 50+ 

; 
~ ~ A e ENGIJSH UNITS ~ ~ 1----+----1----+----1----+---1 

X------·------!::.. 

r.1 r.1 r.1 1-------------------1 ~ ~ 

I o-'1 o-'1 o-'1 ~ i:i STANDARD PENETRATION 
1---~ ~ ~ ~ ~ SURFACE ELEVATION ~ j;j @ BLOWS/FT. 

o-;--+--r~~+---------------~-------------,~----+---~1o~~2o~~3~o ___ 4~0--~5~o~+_, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I\'-T_o_Ps_o_IL_DE_P_TH_4_" _____ ___Jf ~ ~ - 1 ss 24 241 \ ~,.-

Sandy Lean CLAY, Brown, Moist, ~t 
= 2 ss 24 24 Soft to Stiff, (CL) ~t 

- ~t 
5-= 3 ss 24 24 ~t 

= ~~ - 4 ss 24 24 1'\.'\.1--
- ~~--

-
-

- Silty CLAY, Gray and Brown, ~,__ = 5 SS 24 24 Moist, Stiff, (CL) ~t 
10-+~--r-~~--------------------------~~ - ,__ 

- END OF BORING @ 1 0.00' ,__ - ,__ - ,__ 
- ,__ - ,__ 
- ,__ 
- ,__ 
- f--

15- ,__ - ,__ 
- ,__ 
- ,__ 
- 1--
- 1--
- 1--- I ,__ - ,__ 
- f--

20~ t 
- ,__ 
- -- -- -
- -
- -- ,__ 
- f..-

251 I I I E 

30Lj __ L ~ 
1~--------~ 

9 

~11 

®u 

I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET\IEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

iWL DRY 0 OR WD BORING STARTED 03-19-03 

I JWL(AB) 

~WL 

BORING COKPLETED 03-19-03 
RIG FOREKAN SDS 

CAVE IN DEPTH e 

DRIWNG METHOD HSA 
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I 

ss 24 24 1\'-T_O_Ps_o_IL_DE_P_T_H _4_" ____ ___,// ~ ~ 
Sandy Lean CLAY, Brown, Moist, ~~ 

ss 24 Soft to Medium Stiff, (CL) ~1-
24~~-----------------~~----~~~ ..... t\." 1-Sandy Lean CLAY, Reddish Brown, t--..'\.1-

ss 24 24 

ss 24 24 

ss 24 24 

20~ I I 
-
-
-
-
-
-
-
-
-

25

1 I I 
30Ll __ U 

Moist, Medium Stiff, (CL) ~1-

~~ 
~~ 

END OF BORING @ 1 0.00' 

~~ 
~~ 
~~ 

I
I-
---
-
f.
f.
f-
1-
I
I
I
f
f-

1-
-
---
-
-
f.
f.
f.
f.
f-
1-
I
I
I
I
I
I
I
I
I
I-
1-
L-

4 

7 

I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET'w'EEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

~WL DRY 0 OR 1fD BORING STARTED 03-19-03 

I JWL(AB) 

~WL 

BORING COKPIEI'ED 03-19-03 
RIG FOREMAN SDS 

CAVE IN DEPTH e 

DRIWNG llETHOD HSA MC056_GREENWAY_CONSERV_EASE_KENSINGTON_WOODS - 147
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END OF BORING @ 15.00' 

I I I 
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I
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I
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I
I
I
I
I
I-
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I THE STRATIF"ICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET'w'EEN SOIL TYPES IN-SITU THE TRANSITION HAY BE GRADUAL 

~WL DRY @OR WD BORING STARTED 03-19-03 

03-19-03 I !WL(AB) 

~WL 

JWL(AC) BORING COMPLETED 

RIG FOREllAN s D s 
CAVE IN DEPTH e 

DRILLING METHOD HSA 
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Soil Laboratory Test Summary 
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-------------------

Till 

PROJECT: Kensington Woods 
LOCATION: Brixton Road 

LABORATORY TEST SUMMARY 

Sample Depth Percent AtterbergLimits· ·.···Maximum Optimum CBRValue 
Number (ft) Passing 

1 
Dry Density 1 Moisture (Un~ 

# 200 Sieve LL PL PJ: (pcf) .... (.%) Soaked) 
·• 

CBR-1 0-5 67.0 27 14 13 112.0 14.9 14.4 
CBR-2 0-5 65.9 37 18 19 114.5 14.2 20.4 
CBR-3 0-5 69.0 36 16 20 111.9 14.0 15.3 
CBR-4 0-5 75.2 42 20 22 106.1 17.2 14.8 
CBR-5 0-5 63.4 39 16 23 110.0 15.1 9.7 
Notes: 

iPage 1 of 1 
! 

ECS Job No.: i 6085 
DATE:: 04/01/03 

CBRValue swell uses 
{Soaked) (%) Symbol 

i 

14.4 0 CL 
7.0 0 CL 
15.3 0 CL 
11.1 0 CL 
10.2 0 CL 
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1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
114 

I I I I I I 
I 

I I I 1\ I 
i I I I I 

I 
I 

I Zero Air Voids Curve 

_\ I I I 
Gs = 2.65 -- --------·- ------ -- ----- - ..... , .. --- --------- ..... - ---- ------- -· ....... - - - ---···· ------------- - ---- ---- --

112 
/ \ II \ i\ 

110 I \ \ 
v \ 

\ '\ .;:- I 
0 

i \ \ c. ->. 
+J 

·~o8 
Cl) 1/ \ \ 0 
r=- I 
0 

I \ 
\ 106 

\ 1\ 
\ \ 

104 
I\ 

\ 
102 

6 8 10 12 14 16 18 20 22 24 26 

I' 
r.~oisture Content(%) I 

II 
Sample No. CBR-1 Natural Moisture Content 20.0 

Street Brixton Road Percent Passing No. 200 Sieve 67.0 

Station 10+50 Percent Retained on No. 4 Sieve 
Liquid Limit (LL) 27 Percent Retained on 3/4" Sieve 
Plastic Limit (PL) 14 Maximum Dry Density (pet) 112.0 I Plasticity Index (PI 13 1 Optimum Moisture Content(%) 14.9 
Liquidity Index (LI) Corr. Maximum Dry Density (pet) 112.0 

Description 
Bro\vn, Fine to ~Jledium 

Corr. Optimum Moisture Content (c 14.9 
Sandy Lean CLAY 

Classification CL Percent(%) Gravel as Tested 0.0 

Specific Gravity 2.65 Percent(%) Gravel Total 
Test Standard VTM-1 Test Method A 

_!Project: Kensington Woods 

I 
Engineering Consulting Services, Ltd 

I Project No.: 6085 Chesapeake, Virginia 

03/27/03 Moisture Density Relationship Curve Date: 
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\ 
IT ----... \ 

114 \. 

I \ i\ ;;::-
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~ \ 
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I~ \ \ 
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I \ 
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i/ \ 
\ 
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ll Moisture Content (0/o) 

Sample No. CBR-2 Natural Moisture Content 19.0 

Street Brixton Road Percent Passing No. 200 Sieve 65.9 

Station 13+00 Percent Retained on No. 4 Sieve 
Liquid Limit (LL) 37 Percent Retained on 3/4" Sieve 
Plastic Limit (P L) 18 Maximum Dry Density (pcf) 114.5 

1 

Plasticit; Index (PI 19 Optimum Moisture Content(%) 14.2 
Liquidity Index (LI) Carr. Maximum Dry Density (pcf) 114.5 

Brown, Fine to Medium 
Description 

Sandy Lean CLAY 
Carr. Optimum Moisture Content ( 14.2 

Classification CL Percent(%) Gravel as Tested 0.0 
Specific Gravity 2.65 Percent(%) Gravel Total 
Test Standard VTM-1 Test Method A 

Project: Kensington Woods Engineering Consulting Services, Ltd 

Project No.: 6085 Chesapeake, Virginia 

Date: 03/27/03 Moisture Density Relationship Curve 
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114 Zero Air Voids Curve -
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Ill 
n.~oisture Content(%) 

Sample No. CBR-3 Natural Moisture Content 21.0 

Street Brixton Road Percent Passing No. 200 Sieve 69.0 

Station 16+00 Percent Retained on No. 4 Sieve 
Liquid Limit (LL) 36 Percent Retained on 3/4" Sieve 
Plastic Limit (PL) 16 Maximum Dry Density (pcf) 111.9 I Plasticity Index (PI 20 Optimum Moisture Content(%) 14.0 
Liquidity Index (LI) Carr. Maximum Dry Density (pcf) 111.9 

Brovvn, Fine to ~Jledium 
Description 

Sandy Lean CLAY 
Carr. Optimum Moisture Content ( 14.0 

Classification CL Percent(%) Gravel as Tested 0.0 
Specific Gravity 2.65 Percent(%) Gravel Total 
Test Standard VTM-1 Test Method A 

Project: Kensington Woods Engineering Consulting Services, Ltd 

Project No.: 6085 Chesapeake, Virginia 

Date: 03/27/03 Moisture Density Relationship Curve 
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Moisture Content (%j I 
II 

Sample No. CBR-4 Naturai Moisture Content 24.0 

Street Brixton Road Percent Passing No. 200 Sieve 75.2 

Station 19+00 Percent Retained on No. 4 Sieve 
Liquid Limit (LL) 42 Percent Retained on 3/4" Sieve 
Plastic Limit (PL) 20 Maximum Dry Density (pcf) 106.1 
Plasticity Index (Pi 22 Optimum Moisture Content(%) 17.2 
Liquidity Index (LI) Corr. Maximum Dry Density (pcf) 106.1 

Description 
Brown, Fine to Medium 

Corr. Optimum Moisture Content ( 17.2 
Sandy Lean CLAY 

Classification CL Percent(%) Gravel as Tested 0.0 
Specific Gravity 2.65 Percent(%) Gravel Total 
Test Standard VTM-1 Test Method A 

!Project: Kensington Woods II 
Engineering Consulting Services, Ltd I 

Project No.: 6085 Chesapeake, Virginia 

Date: 03/27/03 Moisture Density Relationship Curve 
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I I 
r.~oisture Content (0/o) I 

II 
Sample No. CBR-5 Naturai Moisture Content 23.0 

Street Brixton Road Percent Passing No. 200 Sieve 63.4 

Station 21+50 Percent Retained on No. 4 Sieve 
Liquid Limit (LL) 39 Percent Retained on 3/4" Sieve 
Plastic Limit (PL) 16 Maximum Dry Density (pcf} 110.1 I Plasticity Index (PI 23 Optimum Moisture Content(%) 15.1 

Liquidity Index (LI} Corr. Maximum Dry Density (pcf) 110.1 

Description 
Brovv'n, Fine to ~v~edium 

Corr. Optimum Moisture Content (c 15.1 
Sandy Lean CLAY 

Classification CL Percent(%) Gravel as Tested 0.0 
Specific Gravity 2.65 Percent(%) Gravel Total 
Test Standard VTM-1 Test Method A 

Project: Kensington Woods 
_I 

Engineering Consulting Services, Ltd I 
Project No.: 6085 Chesapeake, Virginia 

Date: 03/27/03 Moisture Density Relationship Curve 
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APPENDIX IV 

Unified Soil Classification System and 

Reference Notes for Boring Logs 
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- - - - - - - - - - - - - - - - - -
UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

Tobie l.k'\ltled S','J1em ~:A C::klssltlcatlon Tobia 
... 

(Coot1rued) 

Major dJvlsJoru 
Croup 

symboa Typical names Cl.us!Ba~tion criteria 

Well·vaded p-11vels and gravel· ...::3 C. • D.,JD1o Greater than 4 cw cjl 
" J ·ti ~&.Dd rn.l.ltures, !HUe or no fines ~ ~ (D,)J > e c.- B.!Jtweeo 1 and 3 " ~u"i " ~ -;: C.) Poorly vaaed vavels and D"' X D., > ...::l~j: .. ~~~ 

~ CP gravel·Wld mixtures, !Jttle or no "' ... .. ..g~·:t.a~ Not meeting both crit.erla Cor CW 
~ ~~ z fulu 

e ~ ~ c 
15~~<1:,( 

C..) 0 0 •• c:: 
Att.erberg !Jmlts plot below ·A • line Att.erberg li ~ls plotting ...::3" Silty gravels, gravel·s.and·silt u=.u.:e ::s 

- 0 

~ 1 ~z ...::l CM mlxturu 
~C..)() <I.., or plastic.Jty mdu leu than 4 J;n Jatchod I ea are 
c: ·-·"E-2 ~-CIItlons 1 g ~ ~·5 ~ ~~~~·~ borderline c 

!!l- Clayey gravea, p-11Vel-s.and-<lay ~C..)U ~ Att.erberg !Jmlts plot above • A· line requlrlng us ~of dual 
'21 u "" cc and plasticity mdu greater than 7 symbols 

H 
mixture.& ~" ~ . 

::1 > ·- Creat.er than 6 Well·uadcd WlW and gravelly j ·~ ~ .~ c. • D.,jD10 

~ " SW J.IJlcU, !Jttlo or oo fulos (D,'f 

i~ Jj g § 0 § c, - Between 1 and 3 
~ ~~ .; Poorly gradad s.anw and p-11veUy ~ ·z D"' X D., 

SP . ~ .. . 
" ;~"" 0 u.nc!J, !Jttlo or no floes o ~a.~ Not meeting both c:rit.erla Cor SW ~ ~ ~z ::t ~ ~ ~ tR ~ 

~ ! ~-~ ~ SM Silty a.a.nds, sand-silt rn.l.ltures jtR;:! A'tterberg llmlt.s plot below • A· llne Atterberg li nits plotting 
; "i - U~r.~~tR or pwtidty mdc.x leu than 4 In hatched a ea are 
~ "" sc Clayey a.a.nds, a.a.nd-cl.y mixtures ~ ~ borderllne c ius!Ba~tions 

lnorp.nlc sHu, very fine s.ands, "" ~ .s Atterberg Umlts plot above ·A • line requlrtng u.s of dual 
.. 0 tR and pwtidty !.nde..t ~r than 7 symbols 

ML I'QC]c Sour, silty or elayey fioe j::tll'l 

~= .. sands 60 I PLutlclty Chart I 
" ojJ v > lnorpn.lc cltys of low to For cWs.IBcatlon of fu\e-gralned soiLs and 
~ "'0 'S! ~ mod.lum p!&sUdty, vaveUy 50 Bne faction of eo&ne-1talned soiLs. .. 

; ~ ~ CL ZAIIn~ -==~ !1 r::r clays, s.andy clays, sUty clays, Atterberg llmlts ploltlnc In hatched @) o:::::l le&D clays a.rea are borderline c:lus.I.BcaUON / ~ ci 
.., 

" oiO "'8% Orpnlc sll1J1 and orp.nlc sUty i 
requiring ~ o( diU! symbols. 

/ 
v 

c: .. OL Equation of A line: '2 ~ clays or low pwticlty ~~ PI - 0.73(LL - 20) ~ !. :'i 
@ / " ~ IAorpn.lc silt.s, znlcaceous or j .s 0 

~-~ MH diawlllAOCOw fiDe u.nw or sU tJ, ... 20 
"" e v ~ wUc: dlt.s e § 0 d~~ / 
~ IAorganic clays of hi&}! pwtlcity, 10 "'0':2 CH 7 i-· 

€t~ . s ~ .. Cat clay• ·/ 
!1 r::r " ~ --- v -=::l] 0 
~ til Orpruc clays of me<lium to 0 10 20 -40 50 60 70 8C 90 100 

OH h.Wl pl.uUclty Uquld Umlt 

Highly Orpn.le Soils PT Put. 1J1 uclc, r.n d other b.J ghl y Vuual-ma.nual ldent1£caUon, see ASTM Designation 024 l8. 
orpll.lc soils 

Reprinted from the Annuat Book of ASTM Standards Engineering Consulti 1g Services, ltd. 
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REFERENCE NOTES FOR BORING LOGS 

I. Drilline and Sampline Symbols: 

SS - Split Spoon Sampler 
ST - Shelby Tube Sampler 
RC - Rock Core: NX, BX, AX 
PM - Pressuremeter 
DC - Dutch Cone Penetrometer 

RB - Rock Bit Drilling 
BS - Bulk Sample of Cuttings 
PA- Power Auger (no sample) 
HSA - Hollow Stem Auger 
WS- Wash Sample 

Standard Penetration (Blows/Ft) refers to the blows per foot of a 140 lb. hammer 
falling 30 inches on a 2 in. O.D. splitspoon sampler, as specified in ASTM D-1586. 
The blow count is commonly referred to as the N value. 

II. Correlation of Penetration Resistances to Soil Properties: 

Relative Density-Sands, Silts 

SPT-N 

0- 3 
4- 9 

10- 29 
30-49 
50-80 
over 80 

Relative Density 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 
Extremely Dense 

III. Unified Soil Classification Symbols: 

GP - Poorly Graded Gravel 
GW - Well Graded Gravel 
GM - Silty Gravel 
GC - Clayey Gravels 
SP - Poorly Graded Sands 
SW- Well Graded Sands 
SM - Silty Sands 
SC - Clayey Sands 

IV. Water Level Measurement Symbols: 

WL- Water Level 
WS - While Sampling 
WD - While Drilling 

Consistency of Cohesive Soils 

Unconfined Compressive 
Strength, Qp, tsf Consistency 

Under 0.25 
0.25 - 0.49 
0.50- 0.99 
1.00- 1.99 
2.00- 3.99 
4.00- 8.00 
over 8.00 

Very Soft 
Soft 
Firm 
Stiff 
Very Stiff 
Hard 
Very Hard 

ML - Low Plasticity Silts 
MH - High Plasticity Silts 
CL - Low Plasticity Clays 
CH - High Plasticity Clays 
OL - Low Plasticity Organics 
OH - High Plasticity Organics 
CL-ML - Dual Classification 

(Typical) 

BCR - Before Casing Removal 
ACR - After Casing Removal 
WCI -Wet Cave In 
DC! - Dry Cave In 

The water levels are those water levels actually measured in the borehole at the times 
indicated. by the symbol. The measurements are relatively reliable when augering, 
without adding fluids, in a granular soil. In Clays and Plastic Silts the accurate 
determination of water levels may require several days for the water level to stabilize. 
In such cases additional methods of measurement are generally applied. 
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