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James. 
City 

County 
VIRGINIA 

Date: March 23, 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# 1 

JR048 

3630200001 c 
GREENSPRINGS WEST 

PARCEL 1 WILLIAMSBURG NATIONAL; 
PREVIOUSLY SWMIBMP FACILITY P-1 
GREENSPRINGS WEST 

ADJACENT TO 4023 SHADOW LANE 

Agreements (in file as of scan date): Y Book or Doc#: 050007304 (050009304?)/060028906 
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Contents for Stormwater Management Facilities As-built Files 

Each file is to contain: 

~ As-built plan 

V Completed construction certification 

v-6· Construction Plan 

~Design Calculations 

vwatershed Map 

vfir. Maintenance Agreement 

V Correspondence with owners 

t)Y. Inspection Records 

t)l Enforcement Actions 

J!f'. Geotechnical Reports 
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/ 
COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAlli.t\_CiE. SYSTEM 

THI~ DfCLARATION, made this 

between CA../tf-l-11¥W1 ':J~ U 
'20 t:J~ ' 

, and 
all successors in interest, ("COVENANTOR(S),") owner(s) of the following property: 

Parcel Identification N~~e::"?"~~~~· 'Oo§~~ 
Legal Description: ~~ 4.t;l:tJ. ~ : ~D~L 
Project or·Subdivisim1Namec=~ jA£~J3 ~ 
Document No. !!JG; &/0 13 0 ij: 
OR Deed Book , Page 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) shalllevyregularor special assessments against 
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM 1s 
properly maintained. ·-

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

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

5. 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 
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work, and the COUNTY may assess the COVENANTOR($) and/or all property served by the 
SYSTEM for the cost of the work and any applicable penalties. 

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

7. The COVENANTOR(s) shall promptly notify the COUNTY when the 
COVENANTOR($) legally transfers any of the COVENANTOR($)' responsibilities for the 
SYSTEM. The COVENANTOR($)' 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($) and the COVENANTOR($)' 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)haveexecuted thisDECLARATIONOF 
COVENANTS as of the date first above written. 

COVENANTOR($) 

Print Name/Title-------------
ATTEST: 
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I hereby certify that on this _{]_ day of . rt; t/ , 20 /) C ·' J?,efore the sub~c~bfd, a ,.4 
Notary Public f~r the Commonwealth of Virginia, personally appeared r_;· · {fwts tA.Alf'lJj> )Y' 
___ and dtd acknowledge the aforegoing instrument to be their Act. 

~~~O.b'J,h~ve hereunto set my hand and official seal this /.. 7 day of 

My Commission expires: __,.~+~--L-tJ-1-}_o--'-) __ _ 

Approved as to form: 

This Declaration of Covenants prepared by: 

(Print Name) 

4.rl( f) l !JtvbL 
(Title) ~ ,/J 
21~ LtJ~,~ £iJ 

(A~s) ·!__ 
t1hn ~~ . l!f! 1--2 f(f6 

(City) (State) (Zip) 

2:7-0 "04>?& 
(Phone Number) 

drainage 1. pre 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

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

Section 1 - Site Information: 

Project Name: Greensprings West, Phase I 
Structure/BMP Name: lake F Wet Pond ( JR048) 
Project Location: Centerville Rd at Manorgate Dr. 
BMP Location: Manorgate Dr. at I.Qnwiew landing 
County Plan No.: Li)...lS 18 1-1 99 

Project Type: Gl Residential 0 Business 
0 Commercial 0 Office 

Tax Map/Parcel No.: ('i>-1)(1-1) 
BMP ID Code (if known): ___ J_R048 ______ _ 

0 Institutional 0 Industrial 
0 Public 0 Roadway 
0 Other _______ _ 

Zoning District:: 
Land Use: 
Site Area (sf or acres): 

R-4 
15.12 

Brief Description of Stormwater Management/BMP Facility:-----------------
10 point wet pond design. with dvainage area of post developrent of 154.9 acres. 
Nonml pool elevation of 56.00 with a storage capacity of 3,165.415 CF 

Nearest Visible Landmark to SWMIBMP Facility: ____ G_r-'-eensp---.L_rm_· "'"'g'-s_Wi_es_t_Li_· f_t_S_ta_t_i_on ______ _ 

Nearest Vertical Ground Control (if known): 
fi JCC Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 
Station Number or Name: _ ___:::3::::1:::..5....::an=d....::3:::::1:.:::5!ll=--_:_-------------
Datum or Reference Elevation: 

Control Description:---------------------------
Control Location from Subject Facility: ____________________ _ 
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·, 
Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: Ga Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWM/BMP Facility: __ Jun_e_1999;:_;:_;:. __ -:-------:-:--------
Facility Monitored by County Representative during Construction: 0 Yes 0 No Q:Unknown 
Name of Site Work Contractor Who Constructed Facility: C. lewis Waltrip, II, Inc. 
Name of Professional Firm Who Routinely Monitored Construction: ~--KS...:...:... ____________ _ 
Date of Completion for SWM/BMP Facility: ____ Au~gus?.:::::::..t=-=1.:.....:.-.::999 ______________ _ 
Date of Record Drawing/Construction Certification Submittal: .January, 2001 I ,June 200.3 

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

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: Jamestown ll.C 
Mailing Address: 213 Ingram Rd 

Williamsburg, Va 231&3 
Business Phone: 220-a356 Fax: ----"'2.,.2~()..ffi~ul.l.J6'------
Contact Person: Bob Oliver Title: __ __:Di~·~r~of:!:.....:!l€::!:::.!'V'.!:::e1~o=!.lf,(lal~!!t.!::...... 

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

Firm N arne: ______ AES""""r;:;-O:>~nsul,....,...:.c...,ting;O;-. -'='-En-..;;sg~in.:..:.eei::"--r.:..:.s-==:::----------
Mailing Address: ----..;:.5~248~--=0=ld=ie=-=-Town=T,e--=Rd~,.,.;S~t:-=e--=1::..:00:..::_ _______ _ 

Williamsburg, Va 23185 

Business Phone: ____ __:_75=-7~-.;25;..3=0040~~c--------------
Fax:. ________ ~~-2~~~~----------------
Responsible Plan Preparer: -~Howar~~d=--=-Pri;l::.:. c=-e=-----------:-------
Title: _________ Pr,.-o.:!.j--=ec-t----,.Mma--=--=...s.g'-'e•r_-,;:::------:::::-----------
Plan Name: ------,G;.;r,..;eensp;.::.:;c=r=ing=s_W__:_es::=::t...?..., --=Phase===--=1=---'--------
Firm's Project No. ----....,86c-=56--..,-,;1-=-----~~-----------
Plan Date:. ______ _::2::...:/2=.:6:.:_/CJ9:...:._ __ ---;,_---=;----------
Sheet No. 's Applicable to SWM/BMP Facility: _8_ I_}]_ I __ I __ I __ 

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

Name: ________ __:_~~~.~lewis~·£2w~8l~t~rt~·P~·~n~·~In~c~.---------
Mailing Address: ------=ro~Bo~x'-'3~5~22.:c_ _____________ _ 

Williamsburg, Va 23187 
Business Phone: 253-18S3 
Fax: 253--07(6 
Contact Person: Wayne Reed 

Site Foreman/Supervisor: __ W..:::a::...yn:.:.e:__Reed...:..:.=-----------------
Specialty Subcontractors & Purpose (for BMP Construction Only): _______ _ 
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Section 4 - Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the 
drainage system for the project including any Stormwater Management/EM? 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: -----=-Jarres=c.::..::.town.::.=::....:..:otBmt=::......:::Co::.c,~ll.C=-
Mailing Address: _ ___,2..,.;1...:.3_I_n""'g._ram==--=-Rd=----

Williamsburg, Va 23188 
Business Phone: 220-a356 

---~~~~--------
Fax: ___________ ~--~~1~6 ________ ~---

Name: ----:R::-'o--"ber-=---t=-=M...:.. _0=-:::l:.::i...:.ve=r=---=--------

::::,UHe~P, ~wl~~-~----
Date: ______ ~~~------+4~~~~----------~----L----
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 ofthe approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. ' 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name:--------------
Mailing Address:-------...,------

Business Phone:---------------
Fax: _________________ __ 

Name: __________________ __ 

Title:------------------

Signature:------------------
Date: ____________________ _ 

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

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

Virginia Registered 
Professional Engineer 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled 
James City County Guidelines for Design and Construction of 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: Greensprings West Phase I 
Structure/BMP Name: WetPond#1 
Project Location: 
BMP Location: 
County Plan No.: 

Project Type: 

Longview Landing 
Longview Landing 
S-18-99 

1:8:1 Residential 
D Commercial 
0 Institutional 
0Public 
00ther 

0Business 
00ffice 
0 Industrial 
0Roadway 

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

Tax Map/Parcel No.: 3630200001C 
BMP ID Code (if known): 
Zoning District: R4 
Land Use: 
Site Area (sf or acres): 15.1 Acres 

Brief Description of Stormwater Management/BMP Facility: THE WET POND IS LOCATED AT THE END OF MANOR GATE 
DRIVE AND ALONG LONGVIEW LANDING ROAD IN PHASE 1 OF GREENSPRINGS WEST. STORMWATER RUNOFF 
FROM THE SITE DRAINS PRIMARILY TO THE PROPOSED STORMWATER MANAGEMENT FACILITY WHICH IS 
DESIGNED TO HANDLE APPROXIMATELY 155 ACRES OF THE FUTURE SITE. THE REMAINDER OF THE PHASE I 
SITE DRAINS INTO AN EXISTING STORM SYSTEM WHICH EMPTIES INTO AN EXISTING BMP ON THE EAST SIDE. 

Nearest Visible Landmark to SWM/BMP Facility: Greensprings West Phase I and Williamsburg National Golf Course 

Nearest Vertical Ground Control (ifknown): 
1:8:1 JCC Geodetic Ground Control 0 USGS 0 Temporary D Arbitrary 0 Other 
Station Number or Name: .::.3~15::..._ __________________________________________________ _ 

Datum or Reference Elevation: 64.80 
~~---------------------------------------------------

Control Description: .:;C::::o.::nc:::r~et:::.e..::.:M~o:::,:n:.:::u::.:.m:::en~t~---=--==::---.---::-.---:--:-----:----;;-:::--:-----:-;;---:::---;-----;--
Control Location from Subject Facility: Located approximately 900' south of the intersection of Centerville Road and 
Monticello Avenue. 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: IZ! Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ::.:Ju::.:lL-=.2~00:::.:0::.._ _____ -.=.-::-:,-------.==r::--::----.=;;--:c:-:-----

Facility Monitored by County Representative during Construction: D Yes D No IZ! Unknown 
Name of Site Work Contractor Who Constructed Facility: .:..:Ja=m=e::.:s.:..:to::..cwn.:..::::...,C:=:-o:::n::=tr:..:a:..:.c.:::tin""g"",-=L=L:...:C:..__ ____________ _ 
Name of Professional Firm Who Routinely Monitored Construction: ==E~C=S _________________ _ 

Date of Completion for SWMIBMP Facility: -=07c"-t 2=cO::cO:...;.O___,___,--=--:-=-=-==-------------------
Date of Record Drawing/Construction Certification Submittal: .::.F.::.eb=-=20:::.:0:...:7:..__ _________________ _ 

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

Section 3 - Owner I Designer I Contractor Information: 

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

Name: Jamestown, LLC 

Mailing Address: ::..2.:.:13::...;:In:;;gr!:,=am:o=.:.:R:::o=ad=-----------------------
Williamsburg, Virginia 23188 
Business Phone: 757-220-0856 Fax:220-0916 

~~~:.:::.:~--------Contact Person: _B_o_b_O_h_·v_er __________ Title:Dir of Development 

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

BMP Contractor: 

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

Williamsburg, Va. 23188 
Business Phone: 757-253-0040 
Fax: 220-8994 
Responsible Plan Preparer: ..::G::.. . .:.:Ar::..c:::h:::e::...r ::..:.M:::ar:::.:s::.:to::.:n2 ,..:.II::::I _______________ _ 
Title: Professional Engineer 
Plan Name: Greensprings West Phase I 
Firm's Project No. .::.8..:.65::...c6=---=-1 _______________________ _ 
Plan Date: 2126199 

=-=~~-~~~~=-~----~~-~--,--------,------~---
Sheet No.'s Applicable to SWM/BMP Facility: 8 I 17 I ___ I 

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

Name: Jamestown Contracting, LLC 
Mailing Address: ::'27'13=-:':In~gr":am:C.:::."-'R=d ______________________ _ 
Williamsburg, Virginia 23188 
Business Phone: ::..22::..0::..-..:.0:::.:85::..:6:..__ _______________________ _ 
Fax: 220-0916 
Contact Person: Bob Oliver 

=..:.~~~------~-------------------------------------
Site Foreman/Supervisor: ....:.W:....:a:.~yn=e.:.:R:::e.::::ed:::...._ ______ -:-:--------------
Specialty Subcontractors & Purpose (for BMP Construction Only): 

Page 2 ofl6 JR048_GREENSPRINGS_WEST - 011



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 ofStormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

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

Williamsburg, Va. 
Business Phone: 253-0040 -------------------------Fax: 220-8994 

Name: G.T. Wilson, Jr. 
Title: Land Surveyor 

Signature: ,4; ;;r-Jr 
Date: 1/ z...:J /DZ 

~ 7 

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

Construction Certification 

Firm Name: £"C..S ,;41.~e(. Jfla...A-;e.,., LL(. 
Mailing Address: I o8 ~'),....._ .... fl.&, sc...ik I 

Vv.l\.·M."-_s b~ .VA= Z-~\td" 
Business Phone: 1.. "'2- ,_,. .. 

Fax: 2--~ -~~~ K 

Name: IIA r-~ J. bl"~(\, 

:::~;;:tQ. 
Date: tf --a..~ 7 

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

_____________ (Seal) 

Virginia Registered 
Professional Engineer 
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./?,€E'(...IMI.Vf'l,<)l ~EV'/IF~ 
A/et:t:J Fot2- (f,,eeeut/~ fi.A./N'6..S 

~ r; JI'IIA-..S 1: .1-C I S-107-0?.... 

Record Drawing & Construction Certification 
A1flfffil;lfCertification Review Checklist 

(Note: onsistent with plan review comments and/or Page 4 of the Ja City County 
Environ me Division, Stormwater Management/BMP Facilities, cord Drawing and 
Construction Ce · · ation, Standard Forms & Instructions, in m certification is required for 
BMP facilities which s dual purpose as temporary s ment basins during construction and 
as permanent stormwater agement I BMP faci · · s following construction. For these dual 
purpose facilities, construction c · ication is n uired once the temporary sediment basin 
phase of construction is complete. In · ertification is required for those dual purpose 
embankment-type facilities that are er. ten (1 0) feet or greater in dam height and may not 
be converted, modified or begin nction as a p anent SWM I BMP structure for a period 
generally ranging from six o eighteen (18) man or more from issuance of a Land-
Disturbing permit for c truction. Dam height as refeli ed above is generally defined as the 
vertical distance fli the natural bed of the stream or wate at the downstream toe of the 
embankment to top of the embankment structure.) 

Record Drawin s Asbuilts : 
0 Top of dam elevation per plan. P ~ h5"; A4 ~z 
0 Finished contours or spot elevations reflect storage volume per plan. 'I e .S. 
0 Riser arrangement, type, size and crest elevation per plan. Mo,N,t:nF I? ro ,,,., 
0 B I ty · d I I - · /. ..s e-r 1 n/ /!:!'>"~? lffl,-?11/,~ arre pe, s1ze an s ope per pan. -o/zy A-8 Rcvr1w 6 l",eo-o4,;:J~ p 

'l)2J' IIIII Temporary dewatering device/size shown. · 
0 Asbuilt certification provided. ~Aejo .3> 
0 Standard forms (fully completed) provided. '$J· 

Construction Certification: 
~ 0 Signed and sealed construction certification. .3#zj, S 

0 ~ Optional - Field inspection, proctor and compaction test reports provided. 

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

0 
0 
0 
0 
0 
0 
0JU4 
0 
0 
0 
0 

Dam sideslopes per plan. 
Primary Structure - trash rack, riser and barrel in place per plan. 
Emergency spillway in place per plan. 
All flow control unobstructed of debris, sediment, vegetation and functional. 
Stabilization acceptable, especially top and side slopes of dam. 
No major seeps or dam slope erosion present. 
Forebay(s) installed per plan. 
Outlet protection per plan. 
Low flow orifice installed, but temporarily blocked. 
Stormwater function appears acceptable. 
Structural integrity appears acceptable. 
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Greensprings West 
Phases IV-B and V 

James City County Environmental 
BMP Certification 

August 25, 2009 

Prepared by: 

S AES Consulting Engineers 
5248 Olde Towne Road. Suite I 
Williamsburg, VA 23188 
(757) 253-0040 Fax: (757) 220-8994 

NEERS http:/ /www.aesva.com 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification 

Standard Forms & Instructions 

Contents Page 
Record Drawing and Construction Certification Forms 

Section I - 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. Group A- Wet Ponds 8 
IV. Group B - Wetlands 9 
V. Group C - Infiltration Practices I 0 
VI. Group D - Filtering Systems II 
VII. GroupE- Open Channel Systems I2 
VIII. Group F - Extended Dry Detention I3 
IX. Group G - Open Spaces I4 
X. Storm Drainage Systems (Associated withBMP's Only) I5 
XII. Other Systems IS 
XIII. References I6 

Issue Date 
February 1, 2001 
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Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: ---------------------------
Mailing Address: ----------------------

Business Phone: 
~----------------------

Fax: -----------------------------------
Name: -------------------------------
Title: 

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

I hereby certify to the best of my knowledge 
and belief that this 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 

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

Virginia Registere>d 
Professional Engin~er" 
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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: Phase IV-B and V 
Structure/BMP Name: 4B-l 
Project Location: Greensprings West 
BMP Location: Adjacent to St. James Park Road 
County Plan No.: s - _3~8 __________ - ~M~---------

Project Type: [gl Residential 
0 Commercial 
0 Institutional 
0Public 
00ther 

0Business 
OOffice 
0 Industrial 
0Roadway 

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

Tax Map/Parcel No.: 
BMP 1D Code (if known): 
Zoning District: 
Land Use: 
Site Area (sf or acres): 

Brief Description of Storrnwater Management!BMP Facility: This BMP is a JCC County Type A-3 facility. 

Nearest Visible Landmark to SWMIBMP Facility: Intersection of Torrington trail and St. James Park Roads 

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

Datum or Reference Elevation: 

Control Description: 

ousas 

Control Location from Subject Facility: __ 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: ~ Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ----------.=.-::-::----.==o:-:----.=..-:-:-:------
Facility Monitored by County Representative during Construction: ~Yes D No D Unknown 
Name of Site Work Contractor Who Constructed Facility:.::C::.. . .:::L::::.ew7I:.:::.s....:W~al:::tr..:.~iP::__ ________________ _ 
Name of Professional Firm Who Routinely Monitored Construction: ---,---.,-:--:-:----------------
Date of Completion for SWM/BMP Facility: ;:.;A~p:.t:pr~o:_:.:x::,.. ::::da::;t::::.e~o;:.;fC~om~plo:e:.:::ti;,on~l.;:.;l-..:::0.:::.8·...::0:.:::6 ______________ _ 
Date of Record Drawing/Construction Certification Submittal: :..A:.~:P::..ri::..I.=2L:, 2::.:0:.::0:.:::8 _________________ _ 

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

Section 3 - Owner I Designer I Contractor Information: 

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

Name: Jamestown L.L.C. 
Mailing Address: ::P~.O:::·=B::.:o::.x:...:3::.:0:.::1...::1 ______________________ _ 
Williamsburg, Va. 23187 
Business Phone: -:-7=-57.:...-~25::.:3:-·-=-18::.:8:.::3,-::-:-~-::::c------ Fax:757-220-0916 
Contact Person: Mr. C. Lewis Waltrip II Title:. _____________ _ 

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

BMP Contractor: 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite I 
Williamsburg, Va. 23188 
Business Phone: .:..7:::..57:.....-.::25:::.:3:.....-~00~4~0:__ ____________________ _ 
Fax: 757-220-8994 
Responsible Plan Preparer: ::.:Ia::.m!!e:::::s:..::H:!:.:..::B::.:e::!:nn=ett::.::l,~Pc.:..E:::·=-----------------
Title: Senior Project Manager 
Plan Name: Greensprings West Phase IV-B nad V 
Firm's Project No. .:::8.::::65::..:6:.....-~13::...._ _____________________ _ 

Plan Date: ::::4:..:12::.81:,.::04~--::--::-::---=----o---:------:-:,-----:-----::--:-----:-----:-----:----
Sheet No.'s Applicable to SWM/BMP Facility: 16 I 21 

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

Name: Jamestown Development 

Mailing Address: ::P:..:;.O:;::·._.::.B:.::o:.:.:x..:::3:.:::0..:..1 ::...1 ---------------------
Williamsburg, Va. 23187 
Business Phone: .:..7:::..57:.....-.::25:::.:3::...-.!.:18::.8:.:::3:__ ____________________ _ 
Fax: 757-220-0916 
Contact Person: Mr. Robert Oliver, P.E. 
Site Foreman/Supervisor: =::M!!rc:... !!R:!::ob~e:::::rt~O~li:!.:ver~, P!:..:.:!::E::... --:---::---:-c:-------------
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4- Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers, Inc. 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, Va. 23188 
Business Phone: 757-253-0040 
Fax: 757-220-899-':-4;__:_;::..::..;:..__..:_:....:...:_ _____ _ 

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

:::.:'~ 
Date: 7 

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: ECS Mid-Atlantic, LLC 
Mailing Address: 108 Ingram Road, Unit 1 
Williamsburg, VA 23188 
Business Phone: 757-229-6677 

~-----------------------
Fax: 757-229-9978 

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

_____________ (Seal) 

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

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

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

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

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

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

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

Interim Construction Certification is required for those dual purpose embankment-type facilities 
that are generally ten (1 O) feet or greater in dam height (*) and may not be converted, modified or 
begin function as a permanent SWM I BMP structure for a period generally ranging from six (6) 
to eighteen (18) months or more from issuance of a Land Disturbance permit for construction. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and 
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard 
to the public's health, safety and welfare is determined by the Environmental Division due to the 
size or presence of the structure or due to evidence of improper construction. 

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the 
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the 
embankment structure in accordance with 4V ACS0-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

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

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

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

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 corner 
(Approved County Plan Number and BMP ID Code can be included if known). 

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

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

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

XX 1. 

XX 2. 

XX 3. 

XX 4. 

XX 5. 

XX 6. 

XX 7. 

XX 8. 

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

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

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

Top widths, berm widths and embankment side slopes. 

Show length, width and depth offacility 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 l 00 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. 
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XX 9. 

XX 10. 

XX 11. 

XX 12. 

XX 13. 

XX 14. 

XX 15. 

XX 16. 

17. 

XX 18. 

NIA 19. 

XX 20. 

XX 21. 

XX 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. 

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 SWMIBMP facility. 
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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) 

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. 

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. 

XX A3. Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6ft. deep. 

XX A4. 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. 

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

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

XX A 7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal 
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal 
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per 
the approved design plans. (Note: Safety benches may be waived if pond side slopes are no 
steeper than 4H: 1 V). 

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

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

N/ A A1 0. Low flow orifice has a non-clogging mechanism. 

XX A 11. A pond drain pipe with valve was provided. 

XX A12. Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope. 

XX A13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

N/A Bl. 

N/A B2. 

NIA B3. 

N/A B4. 

N/A B5. 

N/A B6. 

N/A B7. 

NIA BS. 

Wetland System and B-4 Pocket Wetland). 

Same requirements as Group A Wet Ponds. 

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

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

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

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

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

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

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

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

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

N/A Cl. 

N/A C2. 

NIA C3. 

N/A C4. 

N/A cs. 

N/A C6. 

N/A C7. 

NIA C8. 

NIA C9. 

N/A ClO. 

NIA Cll. 

NIA Cl2. 

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

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

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

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

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

Sides of infiltration practice lined with filter fabric. 

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

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

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

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

Stormwater outfalls provided for overflow associated with larger design storms. 

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

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

N/A Cl3. Observation well provided. 

NIA Cl4. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 
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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) 

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

NIA Dl. 

N/A D2. 

NIA D3. 

NIA D4. 

NIA DS. 

NIA D6. 

NIA D7. 

N/A D8. 

NIA D9. 

N/A DlO. 

NIA D11. 

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

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

Sediment pretreatment devices provided. 

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

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

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

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

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

Overflow outlet has adequate erosion protection. 

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

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

Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one 
hundred (1 00) foot separation horizontally from any known water supply well. Minimum one 
hundred (1 00) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

N/A D12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of stormwater to the facility. 

I 

Nl A D 13. No visual signs of erosion or channel degradation immediately downstream of facility. 

Nl A D 14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

NIA El. 

NIA E2. 

NIA E3. 

N/A E4. 

NIA ES. 

N/A E6. 

NIA E7. 

N/A E8. 

NIA E9. 

NIA EIO. 

NIA Ell. 

N/A E12. 

Swales; and E-3 Biofilters) 

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

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

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

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

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

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

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

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

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

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

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

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

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

NIA E14. For E-3 BMPs (Biofilters), sideslopes are 3H:1V maximum at any location. 

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

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

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

N/A Fl. 

N/A F2. 

N/A F3. 

N/A F4. 

N/A F5. 

N/A F6. 

N/A F7. 

N/A F8. 

N/A F9. 

N/A FlO. 

N/A Fll. 

N/A Fl2. 

N/A Fl3. 

with Forebay) 

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

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

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

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

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

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

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

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

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

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

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

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

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

N/ A F 14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

Nl A F 15. No visual signs of erosion or channel degradation immediately downstream of facility. 

N/ A F 16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the 
function of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

IX. 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

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

Gl. 

G2. 

G3. 

G4. 

G5. 

G6. 

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

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

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

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

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

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

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

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

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities 
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, 
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with 
drainage to and/or from a constructed 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.) 

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

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

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

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

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

XII. 

N/A 

N/A 

dissipation structures. 

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

Ol. 

02. 

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

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

STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

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

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

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

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

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

D Stafford County, Virginia As-Built Plan Checklist. 

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

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

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

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

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

File: Shared\SWMProg\BMP\Certit\RDCC.wpd 
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AES CONSULTING ENGINEERS 
Engineering, Surveying, and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

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

ATTN: Mr. Bill Cain, P .E. 

CO.: 
James City County Env. Div. 

Address: 

DATE l JOB NO. 
9-04-09 8656-13 

FROM: 
Rick Smith 

RE 
Greensprings West Phase IV-B & V 
BMP as-builts certification 

cc: 

WE ARE SENDING YOU THE FOLLOWING ITEMS: ~ Attached 

COPIES 

2 

D Original(s) ~ Print(s) 

D Copy of letter(s) 

DATE No. of Pages 

4-08-08 

D Plan(s) 

~Other: 

D Under separate cover via 

0 Specification(s) D Change Order 

DESCRIPTION 

BMP Certification Package (Sealed and si~ ned) 

:.~t::~~:P ··.·:·) 
r--·------·~-

SEP - 4 2009 

ENVIRO['J~J;C~'HAL 

D<. !~WN 

THESE ARE TRANSMITTED as checked below: 

~ For your approval D For your signature ~ For review and comment 

D For your use D As you requested 

D Other: 

REMARKS: 
Bill, 
This is the sealed and signed certification documents. 
Rick Smith 

D As requested by: 

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

File name: S:\Jobs\8656\13-Greensprings Wst\Wordproc\Docurnent\Letter ofTransmittal Env Oiv 2009 Sept 04.doc 
Form Rev. 7/02 
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EROS10N & SEDIMEI~T CONTROL NARRATIVE 

PROJEC DESCRIPTION. 

THe PROPOSE GREENSPRINGS WEST, PHI\SE I SITE CONSISTS OF 15.'2 ACRES ON 
CENTE,VI~LE ROAD (ROUTE 614) ACROSS THE STREET FROM FRANCIS BERKEL~Y IN 
JAMES CITY COUNTY, VIRGINIA. 

EXIS~ING SITE CONDITIONS 

~HE SITE IS HEAVILY WOODED. STORMWATER RUNCFF FROM THE SITE DRAINS 
PRIMARILY TO THE PROPOSED ST8RMWATER ~AN.AGEMENT FACILITY WHICH IS DESIGNED 
TO HANDLE APPROXIMATELY 155 ACRES OF THE 'UlURE SITE. THE REMAINDER OF 
THE PHA.SE I S'TE DRAINS INTO AN EXISTING STORM SYSTEM WHICH EMPTIES INTO AN 
EXISTING BMP ON THE EAST SIDE. 

SOILS. 

THE SOIL CO,SERVATION SERVICE HAS IDENTIFIED THIS SITE AS CONTA'NING SOIL TYPES 
''5", "11C", "14B", "150", "15[", "1r, "198", ANJ "Z9A" 

CRITICAL .AREAS: 

TO PREVeNT EROSION, A STORMWATER ~IANAGEMENT FACILITY, INLET PROTECTION, SEEDING 
AND MA.TTING, AND CHECK DAMS HAVE BEEN PROV,DED 

EiOSION AND SEDIMEN~ CONTROL MEASURES: 

IN ADDITION TO THE MEASURES UTILIZED FOR THE CiiTICAL AREAS OF THE STE, SILT 
FENCE HAS BEEN °ROVIDED TO PREVENT SILT -LADEN RUNCFF FROM REACHING 
AD:OINING AREAS. A CONSTRUCTION ENTRANCE HAS ALSO BEEN °ROVICED 

PERMANENT STABILIZATION: 

PER~ANENT SEEDING WILL BE USED TO STABILIZE THE SITE AFTER CONSTRUCTION IS 
CmW_ETE. A SCHEJULE rlAS BEEN P~OVIDED IN THE CONSTRUCTION PLAN SE~. 

STCRMWATER RUNOFF CONS:DERATIONS: 

STORMWATEi RUIIOFF FROM lHE DEVELOPED SITE FOR WE 2-Yi:AR AND 10-YEAR STORM 
EVENTS WILL BE COLLECTED .AND ATTENUATED IN lHE PROPOSED STORMWATER MANA.GE~ 
MEN! POND .ABOVE THE N.P. ELEV.ATION 56.0, THE PO'D RELEASES TO THE NATURAL 
DRAINAGE PATTER!: AT RATES LESS THAN THAT OF THE PRE-DEVELOPMENT RATES. THE 
2- YEAR STORM RELEASES A.T 37.00 CFS IN THE 0 0ST DEVELOPMENT CONDITION COMPARED 
-o 40.10 CFS IN TYE PRE-OEVELCPMENT CONDITION. THE 10-YEAR STORM EVE~ T RELEASES 
AT 42.90 CFS ,N :HE POST DEVELOPMENT CONDITION COMPARED TO IIUJ CFS IN lHE PRE-
DeVELOPMENT CONDITIO\-\. . 

1---------L--------1 
.... . · .. . . .. . . .. 

. · ... 
' " .. 

.. : ........:~~ . . . ' .. . . . .. 
' ' ' ' ...... . . . . . . . 

. ' . ' 
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' . . . . . . . . 
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1----/'f,..,-,- G " , .• ....... 
'' . . . ' : . . . . . 

FRONT ELEVATION 

.114" Cl18mlw nn b• 
providM:I on Ill 8JII)CUd -· 

SIDE ELEVATION 

EW·6 

Note: on lhalklw fills, wllere endwotlt arw 11 or Ina 
below -""•!dor line, lho lop of tho enclwoll 
nil be .... - parallel to lho ....... 
of tho road, 

llua Std lo be UNd will strau~ht_ cro111ings 
and sllew anQJn to 15•. 

Hadwell lO be ~ in • ..,.. uGeol: 
,....... t conffict with mv.rt or wlnvwaftl occur. 

This Item moy be precast or coat In place. 

In no ca.: shall - of endMJII project above 
hll otope, dildl tlopo or """"der. 

All cost in '*"" Cancnote to be ao.. A3. 
l'Oo' p,_t S.o Shto!IOU2. 

Quonfilloa ,;- ore f<lr """ .. dwelL 
All dlmontlons not g1'"" in tobto 
are aame • thoa for lingJI tnd
walls for ICIIIIO Nl of pipe, 

•• 1.25" ;t I foot diamaler 
b• ,. {'loot .dilmeter 

FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE 
Di<motw CU. Ydt. -s ........ ou. Yilt. Far 

D G L -""'"' -Of .... . .-. Ad'#!:.IIDI 
12' 1'-JO. 't-o' 5-10' o.ll29 0.0811 

~~· 't-3. 't- &· ' 7-3~ 01171 0.179 
18' 2'-a• t-o· e'·B"' 0941 0.244 
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27""' w 4-4' ~-o· .. 14·4" 2.730 0.863 
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C11. Yc1a ....... 
"'""'"• c:u. ""· .... G 1. ......... ..., -· ~.:m 

t-o• ~-7'· ().344 0087 
Z-s• 6'-111' 0.698 0.175 

~- rj' 8-4~ ~ o.•eo 0.241 

4-rf 1r. 1" 
' ' 

1.840 0.442 
If. rj' 13-Kf ' 2.868 01170 
(J. rj' 111-7"' 4.076 D.931 

PIPE CULVERTS 

• :b 

O"·Z" 0'-1 1W 

0"-2' 0'-'\ 114. 

0'-21tr 0"·11/Z" 
0"~ 0"-2' 

o· ... • 11"·2 1/2" 
0" .. 1/Z" 0'-3" 

lOLII 

DAM CONSTRUCTION NOTES 

1. A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM SITE 
HAS BEEN PERFORMED. THE GEOTECHNICAL REPORT SHALL BE SUBMITTED 
TO JAMES CITY COUNTY CODE CmAPLIANCE AND THE CONTRACTOR. THE 
GEOTECHNICAL REPORT IS HEREBY MADE A PART OF THE DAM'S 
CONSTRUCTION SPECIFICATIONS. ADDITIONA.LL Y, THE COfiTRACTOR SYALL 
PROV DE TESTING RESULTS FROM A PROFESSIGr,AL GC:OTECf-NICAL 
C:NG\JjEER TO ENSURE PROPER MATERIALS MW DA.M CONSTRUCTION 
METHODS ARE USED DURING CONSTRUCTION. IN ADDIT'ON, AFTE~ 
CONSTRUCTION, THE PROFESSIONAL GEOTECHNICAL ENGINEER SHALL ALSO 
SUBIAIT A LETTER TO JAMES CITY COUNTY CERTIFYING THAT THE DAM WAS 
BUILT IN A.CCORDA01CE WITH APPROVED PLAI'iS, SPECIFICATIONS, AND 
GEOECHN CAL REPORT. 

2. SI~E PREPARATIONc 
THE CONTRACTOR SHALL ST,IP AU AREAS OF THE PERMANENT 
CONSTRUCTION TO REMOVE ALL UNSUITA3LE MATERIALS. THE 
UNSUITABLE MATERIALS TO BE REMOVED BY STR PPING SH.ALl 
INCcUJE A.LL TOPSOIL, DEBRIS AND VEGETABLE MATTER, INCLUDING 
STUMPS AND ROOTS, AND ALL OTHER MATERIALS WHICH MAY BE 
UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION. 

3. Ef.IB.ANKMENT: THE EXPOSED SUB GRADE SOILS SHA~L BE C.AREFULL Y 
INSPECTE~ BY THE GEO~ECHNICAL ENGINEER. ANY UNSUITABLE 1/ATERIALS 
THLIS EXPOSED SHALL BE REMOVED AND REPcACED WITH A WELL 
COI/PACTEC, SLIIMBLE 11ATERIAL. DENSITY TESTING, AT THE DISOOETION 
OF THE GEOTECHNICAL ENGINEER, SHALL BE PERFORMED AT THIS T'ME. 

THE EMBANKMENT SHALL BE KEYED INTO THE UNDISTURBED 
(EXISTI~G) SOIL STRATJM. EI/BANc<MENT SHOULD BE KEYED AS 
SPECIFIED BY THE GEOTECHNICAL ENGINEER. 
THE EMBA~KMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRM 
AND STABLE EXISTI~G SUB GRADE WHICH HAS BEEN ~REPARED 
SO AS TC REMOVE AL:_ ORGANIC, LODSE, AND GENERALLY 
UNSUITABLE MATERIAL. 

ALL MATERI~LS TO BE USED FOR BACK FILL OR CO'APACTED FILL 
SHALL BE INSPECTED AND, IF NECESSARY, TESTED BY THE GEOTECHNICAL 
ENG NEER IN ACCORDANCE WITH ASTM D2487 PRIO'l TO PLACEMENT TO 
DETERI~INE IF THEY ARE SUITABLE FOR THE INTENDED LISE. 

THE FILL 'IATERIAL SHALL BE TAKEN FROM APPROVED BORROW 
AREAS. IT SHALL BE CLEAN MINERAL SOIL, FREE OF ROOTS, WOOD 
VEGETATIOI'i, OVERSIZED STONES, ROCKS, OR OTHeR OBJECTIONABLE 
MATERIAL. SOI'_S WHICH ARE APPROVAL FOR THE CONSTRUCTIO~ OF 
THE IMPERVIOUS C_AY CORE, AS DEFINED BY THE UNIFIED SOIL 
CLASSIFICATION SYSTEM, ARE CH, INORGANIC CLAYS OF HIGH PLASTICITY; 
CL, INORGANIC CLAYS OF LOW TO MEDIUM PLASTCITY, GRAVELy 
CLAYS, SANDY CLAYS, SILTY CLAYS: SC, (WITH GEOTECHNICAL 
eNGINEERS .APPROW.L CLAY~Y SANDS, POORLY GRADED SAND-CLAY 
MIXTURES. 'lA TERIALS TO BE USED FOR THE CONSTRUCTION OF THE 
SHELL SHALL BE SELECT BACK FILL FREE OF STU\IPS, ROOTS, ROCKS, 
TRASH, ETC. AND SHALL BE MORE PeRVIOUS THAN THE IMPERVIOUS 
CLAY CORE. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE 
SC~.RIFIEC A MINIMUM DEPTH OF 4 INCHES PRIOR TO PLACEMENT OF FILL. 
THE FILL MATERIAL'S MOISTURE CON>C:NT ShA.LL BE +3 TO -2 
~ERCENTAGE POINTS OF OPTIMUM MOISTURE CO~TENT AS 
DETERMINED BY ASTIA 02216 (I.E. I~ GENERAL THC: FILL MATERIAL 
SrOULD CONTAIN SLFFICIENT MOISTURE SO THAT IT C~.N BE FORMED 
INTO A BALL WITHOUT CRLIMBLI~JG. IF WATER CAN BE SQcEEZED OUT 
OF THE BALL, IT IS TOO WET FOR PROPER COMPACTION). FILL 
MATERIAL WILl B~ PLACED IN 6 TO 8-INCH CONTINUOUS LAYERS 
OVER ~HE ENTIRE LEf,GTH OF THE FILL. FIRST ciFT ON SUB GRADE 

MA.Y BE PLACED AT A DEPTH UP TO 36 INCHES TO BRIDGE 
SUB GRADE WITH GREATER THA~ OPTIMUM MOISTURE CONTENT. 
COMPACTION, AS NOTED ON PL~N. SHALL BE OBTAINED GENERALLY BY 
USING A SHEEPSFOOT COMPACOR. FINISHED GRADES SHALL BE 
MERGED INTO THE EXISTING GRADES. 

4. CUTOFF TRENCH/KEY TRENCH: THE TREf,CH SHALL BE EXCAVATED 
ALONG THO: CENTER_INE OF THE DAM. THE WIDTH AND DEPTH SHALL BE 
AS DEERMINED BY THE GEOTECHN CAL ENGINEER . THE MIN. BOTTOM 
WIDTH SHALL BE WIDE ENOUGH TO PERMIT O~ERA~I'ON OF COMPACTION 
EQUIPMENT. THE SIJE S~OPES SHALL BE NO STEEPER THAN 1:1. 
COMPACTION REQUIREMENTS SHALL BE THE SAME 1\S· THOSE FOR ·THE 
EMBANKMENT. THE TRENCH SHALL BE KEPT DRAINED DURING THE 
BAC.(FI LUNG-COMPACTING OPERATIONS , 

5. SEEPAGE CONTROL: THE GEOTECHNICAL ENGINEER SHALL RECOMMEND 
A SEEPAGE CONTROL METHOD IN THE GEOTECHNICAL REPORT. 

6. PRINCIPAL SPILLWAY: THE BOTTOM OF THE SPILLWAY RISER 
FOLI,DATION BASE EXCAVATION SHALL BE OBSERVED BY THE 
GeOTECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND 
LOOSE I~ATERI~.LS ARE REMOVED AND THAT ACCEPTABLE BEARING 
CONDITIO~S EXIST IN THE FOUNDATION'S B.ASE. 

ALL JOINTS IN THE PRINCIPAL SPILLWAY STRUCTURE 
SHALL BE OF WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS 
SUCH AS SAND, GRAVEL OR CRUSHED STONE SHALL NOT BE USED AS 
B.ACK FILL AROU~D THE BARREL FILL MATERIAL S~ALL BE PLACED 
AROUND THE PIPE IN 4-INCH LAYERS AND COMPACTED BY HAND 
TO THE SAME DENSITY AS THE EMBANKMENT A MINIMUM OF 
TWO FEET OF FILL SHALL BE HAND-CO\IPACTED OVER THE BA~REL 
BEFORE CROSSING IT WITH CONSTRUCTION EOUIPME~ T. 

7. VEGETATIVE STABILIZATION: FINAL VEGETATIVE COVER 
(STABILIZATION) SHALL CONSIST OF TOP SOILING, LIMING, 
FERTILIZING, SEEDING, AND MULCHING TO ASSURE A FIRM STAND OF 
GRASS AS SOON AS PRA.CTICAL. SEDIMENT BASINS AND O"HER 
TEMPORARY EROSION CONTROL MEASURES ARE TO BE REMOVED ONLY 
WHEN STABILIZATION IS COMPLETE. FINAL VEGETAL COVER SHALL 
BE PROVIDED IN ACCORDANCE WITH THE FOLLOWING: 

TOPSOIL: 

LIME: 
SEED: 

FERTILIZER: 
MLLCH: 

AT LEAST 2" THICKNESS OBTAINED FROM STOCKPILES ON 
SITE, FREE OF LARGE DEBRIS. 

4,000#/ACRE (90#/1,000 S.F) 
KENTUCKY 31 TALL FESCUE 250#/ ACRE ( 6#/1 ,000 S.F) 

10/20/10 MIX, 1,000#/ACRE (25#/1,000 S.F) 
STRAW OR HAY (LOCALLY OBTAINED) 4,000#/ ACRE 
(90#/1,000 S.F.) 

NOTE: 
CONTRACTOR-SHALL PROVIDE DAM 
CONSTRUCTION SEQUENCE TO JCC 
ENVIRONMENTAL DMSION PRIOR TO 
ISSUANCE OF A LAND DISTURBING PERMIT 
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1" GALV, REBAR 
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1" GALVANIZED 
REBAR BOTH 
DIRECTIONS v, 

p/ 510. Dl-1 

I 

1"x2" GALVANIZED 
CHANNEL 

1/4" SlEEL PLA 1E 

1/4' SlEEL BAFFLE 
PLAlE 

ELEVATION SECTION A-A 

PROPOSED TRASH RACK DETAIL 
SCALE: 1" =1' -0" 

I HEREBY CERTIFY TO THE BES1 OF t.IY .AJDGEt.IENT. KNO'M.EDGE. AND 
BEUEF lHAT lHIS RECORD DRAVING REPRESENlS lHE CONDITIONS OF 
lHE SllE ON lHE DAlE IT WAS SURVEYED. 

SURVEYOR 

r 
d 

DATE 

INFORMATION SHOWN BELOW WAS COLLECTED 
ON 1/10/2001 AND PRIOR TD FILLING OF POND. -- - -
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Jamestown Management Co., LLC 
2131ngram Road 
Wtlliamsburg. Virginia 23188 
(0} (757} 220-0856 
(F) (757) 220-0916 

To JCC 

DATE: January 30, 2007 I JOB NO. 

ATTENTION: Scott111UJ,~ 

RE: Greensprings West BMP 
Jt.ofS 
5~1tr1f 

. 

WE ARE SENDING YOU X Attached o Under Separate cover via------ the following items: 

x Shop Drawings X Prints o Plans o Samples 

o Copy of letter o Change Order o ___________________________________ __ 

eopu;s OATE NO. DESCRIPTION 

1 Construction cert /((VI/Jf~ " 1 As-built plans 
1 Set Calculations /71 11,/ (frl- JJ 

A~b~ll (4 i/ 'IJ! ,~ v/t '!! 
;hi"' ..; t?5er. 

1f ~,Jft11f7 fir (It 

THESE ARE TRANSMfiTEO as checked below: 

x For Approval o Approved as submitted o Resubmit ____ copies for approval 

o Foryouruse o Approved as noted o Submit ____ copies for distribution 

o As requested o Retum for corrections o Return ____ corrected prints 

o Forreviewandcomment o ----------------------

o FOR BIOS DUE o PRINTS RETURNED AFTER LOAN TO US 

ftEMARKS 

COPYTO _________________________ ___ 

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

COVER SHEET 
PRELIMINARY PLAT 
OVERALL UTILITY PLAN 
ROAD AND UTILITY PLAN 
ROAD AND UTILITY PLAN 
DRAINAGE, EROSION AND SEDIMENT CONTROL PLAN 
DRAINAGE, EROSION AND SEDIMENT CONTROL PLAN 
ROAD AND UTILITY PROFILES 
ROAD AND UTILITY PROFILES 
ROAD AND UTILITY PROFILE 
SANITARY SEWER PROFILES 
TURN LANE 
ENVIRONMENTAL INVENTORY 
NOTES AND DETAILS 
NOTES AND DETAILS 
NOTES AND DETAILS 
STANDARD SANITARY DETAILS 
STANDARD WATER DETAILS 

LEGEND 

WATER 

SANITARY SEWER 

STORM SEWER 

FORCE MAIN 

MANHOLE 

CURB DROP INLET 

YARD DROP INLET 

FLARED END SECTION 

VALVE 

FIRE HYDRANT ASSEMBLY 

BLOW-OFF VALVE 

AIR RELEASE ASSEMBLY 

CLEAN OUT 

WATER METER 

STREETLIGHT 

CENTERLINE/BASELINE 

RIGHT OF WAY 

PROPERTY LINE 

~ DITCH/SWALE 

CONCRETE LINED DITCH 

EC-3 LINED DITCH 

EXISTING TREELINE 

LIMITS OF CLEARING 

SILT FENCE 

INLET PROTECTION 

CHECK DAM 

STRAW BALE BARRIER 

RIP RAP 

REVERSE ROLL TOP GUillR 

GROUND ELEVATION 

PROPOSED TOP OF CURB ELEV. 

GRADING LINE TIE -IN 

EXISTING CONTOUR ELEV. 

PROPOSED CONTOUR ELEV. 

GRADING BY OTHERS 

PROPOSED 
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JAMES CITY COUNTY, VIRGINIA 

PROJECT 
LOCATION 

JOHN 

JCC SP* 5-18-99 

lEGACy DR/ 

~ 
1:: i5 z g 2 

~ 
1:: J!i 
u ~ 
i u 

~ 
~ 

LOCATION MAP SCALE: 1"=2000' 

DATE: FEBRUARY 26, 1999 
REVISED MAY 20, 1999 
PROJECT NO.: 8656 - 1 

<0'-LTH Op 

"'~ " " ......... 
~ G. ARCHER ''(> 
~ MARSTON, Ill ~ 

CONSULTING ENGINEERS 

> 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(7571 253-0040 
Fax (757) 220-8994 

Other.... . . ............ · ........ - ... . 

GENERAL NOTES 
1. THIS PROPERTY IS ZONED R-4, RESIDENTIAL PLANNED COMMUNITY. 
2. FOR THIS DEVELOPMENT, THERE ARE NO MINIMUM LOT WIDTHS OR AREA REQUIREMENTS. 
3. NO LESS THAN FORTY PERCENT (40%) OF THE GROSS AREAS OF AN OPEN SPACE DEVELOPMENT 

SHALL BE RESERVED AS AN OPEN SPACE, INCLUDING RECREATIONAL SPACE, WHICH SHALL BE 
MAINTAINED FOR THE BENEFIT OF THE RESIDENTS. 

4. ACCORDING TO FLOOD INSURANCE RATE MAP (F.I.R.M.) NUMBER 510201 0030 B, THE SITE IS RATED 
ZONE X, WHICH IS OUTSIDE THE 500 YEAR FLOOD PLAIN. 

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

6. 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 REQUI~ED. 

7. THE CONTRACTOR SHALL SATISFY HIMSELF AS TO ALL SITE CONDITIONS PRIOR TO CONSTRUCTION. 
8. THE CONTRACTOR IS f'C:SPONSIBLE FOR OBTAINING ALL NECESSARY PERMITS PRIOR TO COMMENCEMENT 

OF WORK TO INCLU:Ji:., BUT NOT LIMITED TO, JAMES CITY COUNTY LAND DISTURBANCE AND VDOT CE-7. 
9. RESEARCH HAS SHOWN NO EVIDENCE OF ENVIRONMENTAL OR HEALTH HAZARDS ON THIS SITE. 
10. ALL LOTS WILL BE SERVED BY PUBLIC WATER AND SEWER FACILITIES. 
11. AUL UTILITIES WILL BE PLACED UNDERGROUND 
12. A PRECONSTRUCTION ::ONFERENCE SHALL BE HELD ON-SITE BETWEEN THE COUNTY, THE PROJECT 

ENGINEERS AND THE C!JNTRACTOR PRIOR TO ISSUANCE OF A LAND DISTURBING PERMIT. 
13. NO BUILDING SHALl "~ l.'UIL T WITH IN 100 FEET OF THE PUMP STATION WET WELL. 
14. ALL SANITARY s;:::;.rt.R :''ACILITIES MUST HAVE A 5 FOOT MINIMUM HORIZONTAL SEPARATION 

DISTANCE BETWEEI' IT AND ALL OTHER FIXED STRUCTURES, SUCH AS: DROP INLETS, FIRE 
HYDRANTS, LIGHT f>OLE3, WATERLINE FACILITIES (GENERALLY DESIRE A MINIMUM OF 10 FEET 
PER STATE HEALTH r•oVARTMENT REGULATIONS) AND STORM SEWER PIPES, ETC. 

15. ANY OLD WELLS TF a.: ,,' ~ f BE ON SITE THAT WILL NOT BE USED SHALL BE PROPERLY 
ABANDONED ACCORDING TO STATE PRIVATE WELL REGULATIONS. 

16. THIS PROPERTY IS IN Flf-IM ZONE "X" AS SHOWN ON COMMUNITY PANEL 510201-0030B, 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. 

17. DEVELOPER: JAMESTOWN LLC 
P.O. BOX 3011 
WILLIAMSBURG, VA 23187 
757-253-1883 
IN CARE OF C. LEWIS WALTRIP, II 

1 511199 

No. DATE 

REVISION PER VDOT COM~ENTS 

REVISION PER JCC ENVIRONMENTAL COMMENTS 

RE'v'lSION PER JCC COMMENTS 

REVISION I COMMENT I NOTE 

HWP 

CAH 
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BY 

SHEET NO. 1 
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NOTB 
NO ADDITlONAL CLEARING IS ANTICIPATED 
BEYOND THOSE AREAS INDICATED ON TI-E 
PLANS. HOWEVER, IF THE NEED FOR 
ADDITIONAL STOCKPILE, STORAGE OR 
CONSTRUCTION STAGING AREAS ARISES, 
lHE CONTRACTOR SHALL COORDINATE 
THESE LOCATIONS WITH THE JAMES CITY 
COUNTY E&S CONTROL INSPECTOR FOR 
THIS PROJECT AND SHALL INSURE THAT 
PROPER E&S CONTROL MEASURES ARE 
PROVIDIED. 

CONSTRUCTION SEQUENCING 

*NOTE, 
CONTRACTOR MAY USE ANY VDOT 
APPROVED DRAINAGE PIPE 
MATERIAL FOR CONSTRUCTION 
OF STORM SEWER 

• 
\ 

ENSURE THAT THE CONSTRUCTION ENTRANCE HAS BEEN INSTALLED FOR 
THE ENTIRE DEVELOPMENT. 

INSTALL THE SEDIMENT BASIN FOR THE ENTIRE PROJECT. INSTALL 
THE SILT FENCE AROUND PROPOSED BMP. 

. N'/F 
'LEI~AC;Y Llf\11TE~ P 

(3<\-3)(1 

CLEAR THE SITE AND REMOVE THE TOPSOIL 

ROUGH GRADE ROADS. 

INSTALL ALL UNDERGROUND UTIUTIES. 

INSTALL THE PROPOSED STORM DRAINAGE SYSTEM. INSTALL INLET PRO
TECTION OF AN APPROVED TYPE FOR THE NEW DRAINAGE STRUCTURES. 

INSTALL CURB AND THE BACKFILL BEHIND THE CURB, THEN GRADE 
BEHIND THE CURB. 

ESTABUSH VEGETATIVE COVER BEHIND THE CURB. 

PLACE BASE STONE AND ASPHALT. 

REPAIR ANY INADVERTENT EROSION AND REMOVE ANY INADVERTENT 
SEDIMENTATION. 

DRESS AND SEED ALL DISTURBED AREAS AS NECESSARY TO EFFECT 
PERMANENT VEGETATIVE COVER. 

REMOVE ANY REMAINING TEMPORARY SEDIMENT AND EROSION CONTROL 
MEASURES v.1THIN THIRTY DAYS AFTER THE FINAL SITE STABIUZATION. 
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EROSION & SEDIMENT CONTROL NARRATIVE 

PROJECT DESCRIPTION: 

THE PROPOSE GREENSPRINGS WEST, PHASE I SITE CONSISTS OF 15.12 ACRES ON 
CENTERVILLE ROAD (ROUTE 614) ACROSS THE STREET FROM FRANCIS BERKELEY IN 
JAMES CITY COUNTY, VIRGINIA. 

EXISTING SITE CONDITIONS 

THE SITE IS HEAVILY WOODED STORMWATER RUNOFF FROM THE SITE DRAINS 
PRIMARILY TO THE PROPOSED STORMWATER MANAGEMENT FACILITY WHICH IS DESIGNED 
TO HANDLE APPROXIMATELY 155 ACRES OF THE FUTURE SITE. THE REMAINDER OF 
THE PHASE I SITE DRAINS INTO AN EXISTING STORM SYSTEM WHICH EMPTIES INTO AN 
EXISTING BMP ON THE EAST SIDE 

SOILS: 

THE SOIL CONSERVATION SERVICE HAS IDENTIFIED THIS SITE AS CONTAINING SOIL TYPES 
"S", "IIC", "148", "lSD", "15E", "17", "198", AND "29A". 

CRITICAL AREAS: 

TO PREVENT EROSION, A STORMWATER MANAGEMENT FACILITY, INLET PROTECTION, SEEDING 
AND MATTING, AND CHECK DAMS HAVE BEEN PROVIDED. 

EROSION AND SEDIMENT CONTROL MEASURES· 

IN ADDITION TO THE MEASURES UTILIZED FOR THE CRITICAL AREAS OF THE SITE, SILT 
FENCE HAS BEEN PROVIDED TO PREVENT SILT-LADEN RUNOFF FROM REACHING 
ADJOINING AREAS. A CONSTRUCTION ENTRANCE HAS ALSO BEEN PROVIDED. 

PERMANENT STABILIZATION: 

PERMANENT SEEDING WILL BE USED TO STABILIZE THE SITE AFTER CONSTRUCTION IS 
COMPLETE. A SCHEDULE HAS BEEN PROVIDED IN THE CONSTRUCTION PLAN SET. 

STORMWATER RUNOFF CONSIDERATIONS 

STORMWATER RUNOFF FROM THE DEVELOPED SITE FOR THE 2-YEAR AND 10-YEAR STORM 
EVENTS WILL BE COLLECTED AND ATTENUATED IN THE PROPOSED STORMWATER MANAGE
MENT POND. ABOVE THE NP ELEVATION 56.0, THE POND RELEASES TO THE NATURAL 
DRAINAGE PATTERN AT RATES LESS THAN THAT OF THE PRE-DEVELOPMENT RATES. THE 
2-YEAR STORM RELEASES AT 37.00 CFS IN THE POST DEVELOPMENT CONDITION COMPARED 
TO 40.10 CFS IN THE PRE-DEVELOPMENT CONDITION. THE 10-YEAR STORM EVENT RELEASES 
AT 42.90 CFS IN THE POST DEVELOPMENT CONDITION COMPARED TO 110.30 CFS IN THE PRE
DEVELOPMENT CONDITION. 

~--------
'. ' . ' .. . . . . 

. . ... 
'. . . . . . . · .... : . 

. ' ' 
' . . . . 

. ' ' .. 

FRONT ELEVATION 

Note: On shallow fills, ......,. endwell Is are 11 or Ins 
below shoulder llno, tho I<>P a1 tho o-1 
lhall bo -·- pamllel .. tho ...... 
of tho IOQCI, 

Tlli& Item may be precast 01 cad In place. 

In no """' shall top a1.-11 projoct ·
fill slope, dill:h llope ... -· 

This Std to be usM wllh S1r01gl\t crossings 
and skew Gft91•• to 1!!1•. 
All cast in place Concrete to be Class. A3. 
F'or prec:mt s.. Sheet 101.12. 

QUQI'tfltill ~ an for one endwoll 
All dimensions not Qiven in toW. 
art IGml 01 fliOM for tin911 end
walll for IICIIM till af pipe. 

SIDE ELEVATION 
HMdwll 10 ~ biVettd in aa .,.... too:-rrt 
where • oonffict with invwt or wlrtaw-111 occur. 

•· 1.25" ±I foot di1meter 
b• 1• 1 toot dilm.,. 

EW-6 

FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE 
OimMt.r C1.L Ydl, 

~~ .. s L 
......... 

D G """"""" otPto• - ~~ 
12' 1' .. 10. t-o• ~-tO' 0.329 Q.OIIII 

15" 2'-3. t- 6" 7-3" 0671 0.179 

18" 2'-a· '!/-It a' ... a" 0941 0.244 
21" or 24" so .. a• ~-(/ 1t-e• 1.763 0.444 
Z7"or ~t 4-4' 5'-ct 14-4' e. no 0.163 
3SOt 36" S-2' 8'-0" rr-e· &111!4 Cl807 

Beva edge is required on the hMdwall .t the inlet end of 
the culvert ( where the ftow enters tht culvert), 

• 
0'-2' 

0'-2' 

0"-2 1}2-

0'-W' 

0'-4" 

0'-41/2' 

Headwall at the outlet end of the culvert miiV be either square 
edge or bevel edge. 

-b D s 
ot ~ .. 

0'-1 1{4" 12" , ... 7" 

0'·1 114" 15" r-1t1' 

0'-1 112" 18' 'Z-4" 
0'-2' 24' a'- I" 

0'-21/2' 27"ar "liJ' S-11/ 

0'-W' 36" -t-1" 

SPECIFICATION 
REFERENCE 

IOS.04 
302 

STANDARD ENDWALLS F:'QIL,MULTIPLE 
12-,.. PIPE 

VIRGINIA DEPAIITMENT ., 
TRANSPORTATION 

c..- leu~--~ .. -fM 
G L ....... .... • b - utt,lonlll 

t-o· ~·7· 0.344 o.oe7 0'·2' 0'·1114. 

t .. e• 8'-111 0.698 0.17~ 0'·2' 0' ·1 1/4. 

3-<f rl·41 o.sao 0.241 0'·2 112" 0'·1 1/2' 

~-cf II'· I" 1.840 0.442 0'-3" 0'-2' 

S-et 15-Kl' 2.1168 0.070 0'-4" 0'-2 1/7' 

11-cf 111-7" 4.076 OJI31 0'-4 t/2' 0'-3" 

PIPE CU.. VERTS 

101.11 

I. 

DAM CONSTRUCTION NOTES 

1. A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM SITE 
HAS BEEN PERFORMED. THE GEOTECHNICAL REPORT SHALL BE SUBMITTED 
TO JAMES CITY COUNTY CODE COMPLIANCE AND THE CONTRACTOR. THE 
GEOTECHNICAL REPORT IS HEREBY MADE A PART OF THE DAM'S 
CONSTRUCTION SPECIFICATIONS. ADDITIONALLY, THE CONTRACTOR SHALL 
PROVIDE TESTING RESULTS FROM A PROFESSIONAL GEOTECHNICAL 
ENGINEER TO ENSURE PROPER MATERIALS AND DAM CONSTRUCTION 
METHODS ARE USED DURING CONSTRUCTION. IN ADDITION, AFTER 
CONSTRUCTION, THE PROFESSIONAL GEOTECHNICAL ENGINEER SHALL ALSO 
SUBMIT A LETTER TO JAMES CITY COUNTY CERTIFYING THAT THE DAM WAS 
BUILT IN ACCORDANCE WITH APPROVED PLANS, SPECIFICATIONS, AND 
GEOTECHNICAL REPORT. 

2 SITE PREPARATION: 
THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT 
CONSTRUCTION TO REMOVE ALL UNSUITABLE MATERIALS. THE 
UNSUITABLE MATERIALS TO BE REMOVED BY STRIPPING SHALL 
INCLUDE ALL TOPSOIL, DEBRIS AND VEGETABLE MATTER, INCLUDING 
STUMPS AND ROOTS, AND ALL OTHER MATERIALS WHICH MAY BE 
UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION. 

3. EMBANKMENT: THE EXPOSED SUB GRADE SOILS SHALL BE CAREFULLY 
INSPECTED BY THE GEOTECHNICAL ENGINEER. ANY UNSUITABLE MATERIALS 
THUS EXPOSED SHALL BE REMOVED AND REPLACED WITH A WELL 
COMPACTED, SUI TABLE MATERIAL. DENSITY TESTING, AT THE DISCRETION 
OF THE GEOTECHNICAL ENGINEER, SHALL BE PERFORMED AT THIS TIME. 

THE EMBANKMENT SHALL BE KEYED INTO THE UNDISTURBED 
(EXISTING) SOIL STRATUM. EMBANKMENT SHOULD BE KEYED AS 
SPECIFIED BY THE GEOTECHNICAL ENGINEER. 
THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRM 
AND STABLE EXISTING SUB GRADE WHICH HAS BEEN PREPARED 
SO AS TO REMOVE ALL ORGANIC, LOOSE, AND GENERALLY 
UNSUITABLE MATERIAL. 

ALL MATERIALS TO BE USED FOR BACK FILL OR COMPACTED FILL 
SHALL BE INSPECTED AND, IF NECESSARY, TESTED BY THE GEOTECHNICAL 
ENGINEER IN ACCORDANCE WITH ASTM D2487 PRIOR TO PLACEMENT TO 
DETERMINE IF THEY ARE SUITABLE FOR THE INTENDED USE. 

THE FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW 
AREAS. IT SHALL BE CLEAN MINERAL SOIL, FREE OF ROOTS, WOOD 
VEGETATION, OVERSIZED STONES, ROCKS, OR OTHER OBJECTIONABLE 
MATERIAL. SOILS WHICH ARE APPROVAL FOR THE CONSTRUCTION OF 
THE IMPERVIOUS CLAY CORE, AS DEFINED BY THE UNIFIED SOIL 
CLASSIFICATION SYSTEM, ARE CH, INORGANIC CLAYS OF HIGH PLASTICITY; 
CL, INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELY 
CLAYS, SANDY CLAYS, SILTY CLAYS; SC, (WITH GEOTECHNICAL 
ENGINEERS APPROVAL CLAYEY SANDS, POORLY GRADED SAND-CLAY 
MIXTURES. MATERIALS TO BE USED FOR THE CONSTRUCTION OF THE 
SHELL SHALL BE SELECT BACK FILL FREE OF STUMPS, ROOTS, ROCKS, 
TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE IMPERVIOUS 
CLAY CORE. AREAS ON WHICH FILL IS TO BE PLACED SHALL BE 

MAY BE PLACED AT A DEPTH UP TO 36 INCHES TO BRIDGE 
SUB GRADE WITH GREATER THAN OPTIMUM MOISTURE CONTENT. 
COMPACTION, AS NOTED ON PLAN, SHALL BE OBTAINED GENERALLY BY 
USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE 
MERGED INTO THE EXISTING GRADES. 

4. CUTOFF TRENCH/KEY TRENCH: THE TRENCH SHALL BE EXCAVATED 
ALONG THE CENTERLINE OF THE DAM. THE WIDTH AND DEPTH SHALL BE 
AS DETERMINED BY THE GEOTECHNICAL ENGINEER THE MIN. BOTTOM 
WIDTH SHALL BE WIDE ENOUGH TO PERMIT OPERATION OF COMPACTION 
EQUIPMENT. THE SIDE SLOPES SHALL BE NO STEEPER THAN 1:1. 
COMPACTION REQUIREMENTS SHALL BE THE SAME AS THOSE FOR THE 
EMBANKMENT. THE TRENCH SHALL BE KEPT DRAINED DURING THE 
BACKFILLING-COMPACTING OPERATIONS. 

5. SEEPAGE CONTROL: THE GEOTECHNICAL ENGINEER SHALL RECOMMEND 
A SEEPAGE CONTROL METHOD IN THE GEOTECHNICAL REPORT. 

6. PRINCIPAL SPILLWAY: THE BOTTOM OF THE SPILLWAY RISER 
FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE 
GEOTECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND 
LOOSE MATERIALS ARE REMOVED AND THAT ACCEPTABLE BEARING 
CONDITIONS EXIST IN THE FOUNDATION'S BASE. 

ALL JOINTS IN THE PRINCIPAL SPILLWAY STRUCTURE 
SHALL BE OF WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS 
SUCH AS SAND, GRAVEL OR CRUSHED STONE SHALL NOT BE USED AS 
BACK FILL AROUND THE BARREL. FILL MATERIAL SHALL BE PLACED 
AROUND THE PIPE IN 4-INCH LAYERS AND COMPACTED BY HAND 
TO THE SAME DENSITY AS THE EMBANKMENT. A MINIMUM OF 
TWO FEET OF FILL SHALL BE HAND-COMPACTED OVER THE BARREL 
BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. 

7. VEGETATIVE STABILIZATION: FINAL VEGETATIVE COVER 
(STABILIZATION) SHALL CONSIST OF TOP SOILING, LIMING, 
FERTILIZING, SEEDING, AND MULCHING TO ASSURE A FIRM STAND OF 
GRASS AS SOON AS PRACTICAL. SEDIMENT BASINS AND OTHER 
TEMPORARY EROSION CONTROL MEASURES ARE TO BE REMOVED ONLY 
WHEN STABILIZATION IS COMPLETE. FINAL VEGETAL COVER SHALL 
BE PROVIDED IN ACCORDANCE WITH THE FOLLOWING: 

TOPSOIL: 

LIME: 
SEED: 

FERTILIZER: 
MULCH: 

AT LEAST 2" THICKNESS OBTAINED FROM STOCKPILES ON 
SITE, FREE OF LARGE DEBRIS. 

4,000#/ ACRE (90#/1 ,000 S.F) 
KENTUCKY 31 TALL FESCUE 250#/ACRE (6#/1,000 SF) 

10/20/10 MIX, 1 ,000#/ACRE (25#/1 ,000 SF.) 
STRAW OR HAY (LOCALLY OBTAINED) 4,000#/ACRE 
(90#/1,000 S.F.) 

NOTE: 
CONTRACTOR SHALL PROVIDE DAM 
CONSTRUCTION SEQUENCE TO JCC 
ENVIRONMENTAL DMSION PRIOR TO 
ISSUANCE OF A LAND DISTURBING PERMIT 

NOTE: 
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TRASH RACK DETAIL 

I HEREBY CERTIFY TO lHE BEST OF MY JUDGEMENT, KNOWLEDGE, AND 
BEUEF lHAT lHIS RECORD DRAWING REPRESENTS lHE CONDITIONS OF' 
lHE SITE ON lHE DATE IT WAS SURVEYED. 
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SCARIFIED A MINIMUM DEPTH OF 4 INCHES PRIOR TO PLACEMENT OF FILL 
THE FILL MATERIAL'S MOISTURE CONTENT SHALL BE +3 TO -2 
PERCENTAGE POINTS OF OPTIMUM MOISTURE CONTENT AS 

TYPICAL DAM SECTION A-A (SEE PLAN VIEW SHEET 8) Designed Drawn 

DETERMINED BY ASTM D2216 (I.E. IN GENERAL THE FILL MATERIAL 
SHOULD CONTAIN SUFFICIENT MOISTURE SO THAT IT CAl' BE FORMED 
INTO A BALL WITHOUT CRUMBLING. IF WATER CAN BE SQUEEZED OUT 
OF THE BALL, IT IS TOO WET FOR PROPER COMPACTION). FILL 
MATERIAL WILL BE PLACED IN 6 TO 8-INCH CONTINUOUS LAYERS 
OVER THE ENTIRE LENGTH OF THE FILL. FIRST LIFT ON SUB GRADE 
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NO TEo 
VDOT SHALL BE SAVED HARMLESS FROM 
ANY MAINTENANCE RESPONSIBILITY OR 
LIABILITY ASSOCIATED WITH TI-lE STORM 
WATER MANAGEMENT BASIN AND ITS 
OUTFALL STRUCTURES. 

NO TEo 
NO ADDITIONAL CLEARING IS ANTICIPATED 
BEYOND TI-IOSE AREAS INDICATED ON TI-lE 
PLANS. HOWEVER. IFi THE NEED FOR 
ADDITlONAL STOCKRILE. STORAGE OR 
CONSTRUCTION STAGING AREAS ARISES, 

NOTE' 
SEE SHEET 7 FOR 
ADDITlONAL DRAINAGE 
AND E S CONTROL 

THE CONTRACTOR SHALL COORDINATE * NOTE, 
THESE LOCATIONS WITH TI-lE JAMES CITY NOTE' 

123 

COUNTY E S CONTROL INSPECTOR FOR CONTRACTOR MAY USE CONTRACTOR SHALL PROVIDE DAM 
THIS PROJECT AND SHALL INSURE TI-IAT ANY VDOT APPROVED DRAINAGE PIPE CONSTRUCTION SEQUENCE TO JCC / ·-

I HEREBY CERllFY TO lHE BEST OF MY JUDGEMENT, KNOWLEDGE, AND 
BELIEF lHAT lHIS RECORD DRAWING REPRESENTS lHE CONDITlONS OF 
lHE S\llE ON lHE DAllE IT WAS SURVEYED. 
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PROPER E S CONTROL MEASURES ARE MATERIAL FOR CONSTRUCTION ENVIRONMENTAL DIVISION PRIOR TO ocaw;cg No. 
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STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAIN1ENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLOWING 
INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTlVIllES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTEC1lON SHOULD BE PROVIDED AND INSPEC1lONS 
PERFORMED AT LEAST ONCE V£EKLY OF THESE NE'M_Y DISlRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 

A DESIGN A TED REPRESENT A TlVE OF THE OWNER WILL INSPECT TriE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR 11-lE FOLLOWING WORKING DAY IF A ~EKEND 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 1HE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT 1HE COST OF THE OWI'JER, 
WILL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABlE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING AODIT10NAL 
MEASURES: 
1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYSICAL DETERMINAllON OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTIOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMO\I£D FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FU~CTlON OF ANY PIPE 
OR CULVERT. 

2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEASl 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 MATIJRING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON A~Y PART OF THE GRADED EMBANKMENT. 

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

4. IN STABILIZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME, 
FERTILIZE AND SEED IN ACCORDANCE Wl1H RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES. IF V£GETATION COVERS MORE 11-IAN 40% BUT LESS THAN 70% OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 

5. PERFORM QUARTERLY INSPECTlONS OF THE RELEASE STRUCTIJRES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATIRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECllONS, THE POND DRAIN VALVE, USUALLY liFT IN THE VALVE HCLOSEDH POSITION, 
SHALL BE INSPECTED AND OPERATED TI1ROUGH TWO COMPLElE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF Tl1E FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, lRASH RACK, 
ORIFICE/ W'ElR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE. 

7. PERFORM QUARTERLY INSPEC1l0NS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODENT BORROWS OR SLOPE EROSION. IM~EDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDING AS APPROPRIATE. 

8. RECORD KEEPING. THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITTEN RECORDS OF INSPECTIONS PERFORMED ON THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO 
lHE COUNTY UPON REQUEST. 

9. THE FACILITY SHALL NOT BE MODIFlED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
lHE COUNTY. 
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GENERAL NOTES FOR CONSTRUCTION OF 
STORMWA TER BASINS 

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

2. THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES OF A 
GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL PROVIDE TEST RESULTS 
ON PLACED DAM MATERIALS, IDENTIFYING SOIL CLASSIFICATION, PERMEABILITY, 
PLASTICITY INDEX, AND COMPACTION. ALL TESTS SHALL BE IN CONFORMANCE \11TH 
ASTIJ STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL ENGINEER 
SHALL BE l\1E RESPONSIBILITY OF THE CONTRACTOR. SATISFACTORY GEOTECHNICAL 
RESULTS ARE NEEDED PRIOR TO FINAL APPROVAL. 

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

4. ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN DAM 
CONSTRUCTION BY A GEOTECHNICAL ENGINEER, MAY BE USED FOR DAM CONSTRUCTION. 
SHOULD ADDinONAL MATERIAL BE REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE 
NEED FOR MATERIAL TO THE OWNER, AS ADDinONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE PROeERTY. I>.Ll EXCAVATED MATERIAL DETERMINED BY THE 
GEOTECHNICAL ENGINEER TO BE UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONNTRACTOR'S EXPEN:£. ALL EXCAVATED MATERIAL NOT REQUIRED FOR BACKFILliNG 
SHALL EITHER BE DEPOIITED ON SITE AND SPREAD BY THE CONTRACTOR, OR SHALL 
BE DEPOSITED IN AN MEA ON THE PROPERTY AS DIRECTED BY THE OWNER. THE 
CONTRACTOR SHALL PRO~OE PROPER STABILIZATION, AND EROSION AND SEDIMENT 
CONTROL MEASURES NEWED TO CONTROL AS PER THE VESCH THIRD EDinON. 

5. UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL BE IN 
ACCORDANCE \11TH THE GEOTECHNICAL ENGINEER'S RECOMMENDATION. THE 
FOUNDATION SHALL BE lACKFILLED \11TH SOILS CLASSIFIED AS SM, SC, OR CL UNDER 
THE UNIFIED SOIL CLAS~IFICATION SYSTEM. SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING I PLASTICITY INDEX OF 30% AND A PERMEABILITY OF 0.0004 
IN-/SEC. OR LESS. Rll SHALL BE COMPACTED IN 12-INCH UFTS, OR AS DIRECTED BY 
THE GEOTECHNICAL ENGNEER, TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR 
MAXIMUM DRY DENSITY AS1M D-698). EXCAVATION FOR THE DAM KEY SHALL 8E IN 
ACCORDANCE TO THE G:OTECHNICAL ENGINEER'S RECOMMENDATION. HEIGHT, DEPTH, AND 
WIDTH OF THE KEY SHA.L BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATIONS. TjE KEY SHALl BE FORMED USING SOILS CLASSIFIED AS SC OR 
CL, \11TH A PERMEABILTY OF 0.0004 lN./SEC. OR LESS. 

6. THE DAM CORE SHAL BE AS CONSTRUCTED WITH NON--EXPANSIVE SC OR CL 
CLAYEY MATERIAL WITH PERMEABILITY OF 0.0004 lN./SEC. OR LESS. THE FILL OF THE 
CORE SHALL BE MADE N 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL 
ENGINEER, TO AT LEAS1 95% OF THE STANDARD PROCTOR MAXIMUM DRY DENSITY 
(ASTM D-698). SIZE, SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DP.M CORE SHALL 
BE IN ACCORDANCE WfH THE GEOTECHNICAL ENGINEER'S RECOMMENDA~ONS. TO 
COVER THE DAM CORE, A SILTY FINE SAND OR CLAYEY SOIL (SM. SC, OR CL) SHALL 
BE PLACED. A VEGETMVE COVER USING VDOT EC-2 EROSION CONTROL BLANKETS 
SHALl BE PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION. 

7. THE STORMWATER M;NAGEMENT / BMP FACILITIES SHO\\N ON THESE PLANS REQUIRE 
THE SUBMISSION, REVIEV AND APPROVAL OF RECORD ORAWING(S) AND CONSTRUCTION 
CERTIFICATION PRIOR TC RELEASE OF THE POSTED BOND / SURETY. THE GEOTECHNICAL 
ENGINEER IS TO ENSURI THAT HIS / HER INSPEC~ON OF THE SWM / BMP 
CONSTRUCTION ACTIVIT'f IS PERFORMED DURING AND FOLI_OWING CONSTRUCTION OF THE 
SWM / BMP IN ACCORIJ<NCE WITH THE JAMES CITY COUNTY ENVIRONMENTAL DIV1SION 
STORMWATER MANAGEMINT / BMP FACILITIES DESIGN GUIDELINES HANDBOOK, DATED 
AUGUST 30, 2000. 

8. 1HE CONTRACTOR SHALL PROVIDE INTERIM CERTIFICATION OF TEMPORARY SEDiMENT 
BASIN IN ACCORDANCE WITH SECTION 5 OF THE JAMES CITY COUNTY BMP, EROSION 
AND SEDIMENT CONTROl AND STORM WATER MANAGEMENT DESIGN GUIDES. 
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__, --· 
I 

PERFORA TEQ PIPE 
(TO BE REMOVED WllHIN 2' 
Et.ABANKMENT ANO cAPPEll)-

' ' .L-
------- '1 --~---- -.. - ...... ·--

135' OF 24" DIA RCP (ASTM 
· C-361,-0-RING,-BEU & 
. SPIGOT. PIPE CLASS IlL ~ 

J1 
1 PRECAST CONCRETE 

MANHOLE EX1ENDED 8ASE (SCH 80) 0 1.¢4% 
SECTION (GRODTBASE. ·· ·INV:IN=49.0 , 
FULL TO INVlRT)" - - -INV.OYT=48.5 : 

(TO REt.AAIN CLOSED 
L--K~Y-:rRENCH, BASE WIOTI-1=8' IN NORMAL OPI[RATION)-

G.V. 

-- _j 

- _j 

INCLUDES VDOT ES-1 END 
s~c]~l It ;t33_% _ ..... 

DEPTI-1=4' MIN. (DIMENJIONS. _ _ _ _ _ _ _ I _ _1 _ 

PROVIDED BY CORE_ SAMI'.l£S .A!.JD + .NO.TE: 1 

GEOTECHNICAL ENGINEER'S . POND LUJ'J~ IO _EX_TE!!D __ TQ - - - - _, -
RECOMMENDATIONS) ' 10 YEAR SlfJRM ELEV.=56.77 

INV.IN=48.5, INV.OUT=44.0 

' 
---·-- I 

NOTE: -
. THE'KEY lRENCH t.fAY ExTEND DEEPER IF UNDERLYING SOILS ARE CONSIDERED UNsUiTABLE 
FORt'IU. SOI'PORIAT1llil£1JF-CDNSTRUCTION. THE CONTRACTD~lS"REQUIREDIO' CONTACT . + -- - - -

·TI-lE OEOTEil!Nie&-Ei'4GINITR If t1NSUifAI!LE- SOILS ARE ENCOUN'{ERED DURING CONSTRUCTION t 
-AND O!HA!N Hl5--RECOMMEN9AIION. - l - - - - - - - - --- T - -

·- - - - -· 
8" SANITARY SEWER 
(MH4B:-~ ~0 _MH_4B:-6)-

,- - ··- ... • -· - --· - ·- -- ---- ... -· -· ---- - .. _i - - - - - - --- -· 

-BMP IV B-1- TYPE-A-3 (SECTIONTHR····UGH9AM}--
1"=25' 

VERT. 
_ S~~~E IN F-g:Ey 

I 
4 -
I 

60 

55 

ENGINEER'S 
RECOMMENDATION) ·-· -·· -~ - - -

45 

40 

35 

5 • MIN. /CLASS I RIP-RAP 

y_,..__,N"-'0"-"RMAL POOL=54.0 !/"__ y_ TOP OF DAt.A 

POND 
AREA 

-FlOW 

tlQ]f; 

" J'{~~ EL.-5J.O 
NOTE: )l: .J~~ !'{l FOREBA Y SEDIMEHT 

~ -~p. ..A ~~~~= 64.5 

f' p. f!tj{j 3 
. 0 ::rUQ).J.S" U1 
" ,_n n .J9 A ' , 

FOREBAY 
AREA 

-FlOW 

PS AT 8n MANHOLE STE 
ABOVE AND B 
THEN 16" O.C 
(VDOT STD. S 

ELOW JOINT 
. (TYP) 
T-1) 

.67 'MIN~ 

z z 
'> '> 

in 
oJ 

in ;., in -
" "' 

18" TI-IICK HARDENED FOREBAY 
SURFACE 
(CLASS I RIP-RAP) 

UNDISTURBED OR COMPACTED EARTI-1 

<D <D 

.67'~ 

6.33' MIN. 
5.0' 

2.5' ' 

r=h 
I 

• 

~ 
GALV 

- CAST-I ~rLEi 
I 

1.25' 1.25~1.25' .25 

~ llf', 
."-LOW FLOW QRIF!CE: 

PLAN VIEW 8" DIA. PVC INlET PIPE 

1 1/2"~ BARS (ASTM A615, GRADE 60) @ 

5 1/2" O.C. WELDED TO 1 3/4''< 1 3/4" 
ANGLE (GALVANIZED AFTER WELDING) 

1 .3/4~x 1 3/4"x 1/4" ANGLE 
(GALVANIZE AFTER WELDING) 

JU~lCTION BOX WALL - . 

2"x 2"x 1/4" ANGlE W'ITH 1/2nx 4D STUDJ 
SHEAR CONNECTORS @ 12" D.C. (GALVANIZE 
AFTER WELDING) (CAST-IN) (TYP) 

TRASH RACK DETAIL 

NOTE: MAY 
BE ROUND 
OR SQUARE 

f---- 5.2'----

\ 
"-.. 

"-.. 
\ 

I 
/ 

TI-lE CONTRACTOR SHALL 
PROVIDE A FIXED VERTICAL 
SEDIMENT DEPTI-1 MARKER 
Win-liN EACH FOREBAY TO 
PROVIDE TI-lE 01\NER 1'11TI-l A 
WAY TO MEASURE SEDIMENT TE WllH REMOVABLE END 

I SEDIMENT BASIN ORIFICF: 
END VIEW DEPOSITlON. IN ACCORDANCE 

WITI-l CHAPTER 3 OF TI-lE 
VIRGINIA STORMWATER 
HANDBOOK t.AINit.AUM 
STANDARD 3.04 

SEDIMENT FOREBA Y 
SECTION 

N.T.S. 

" 

0.39' 

ELEV.= 

10 DIA. PVC INLET PIPE 

6.ME lOW F! OW ORIFICE: 
SH DIA. PVC INlET PIPE 
ELEV.=54.00 

47.00 ,1--~.C...:-'-~--.J 

ELEVATION VIEW 
TRASH RACK REMOVED 

·-

. ' 

ASSEMBLY DETAIL 
SIDE VIEW 

• 

1. JOINTS TO BE MADE WATER-llGHT WITH BUTYL SEALANT. 
ALL JOINTS TO BE GROUTED WITH NON-SI-iRINK GROUT INSIDE 
P.NO OUT. 

2. STEPS TO BE AUGNED VERTICALLY @ 16" C.C. UNLESS 
OTHERWISE SPECIFlED (VDOT SID. ST-1). SREPS ARE TO BE 
INSTALLED BY MANUF'ACTERER. 

3. CONCRETE FILL'TO INVERT OF OUT PIPES TO BE SJPPLIED 
AND INSTALLED l~i.THE FIELD BY OTHERS. 

4. CUSTOM GRATES VlllH REMOVABLE END SECTIONS FROM 
SUPPLIER AND INSTALLED IN THE RELD BY THE CONlRACTOR. 

5. GATE VALVE AND PIPING TO BE SUPPLIED AND IN~TALLED 
IN THE FIELD BY 'ffiE CONTRACTOR. A ROUGH OPENING IS 
PROPOSED FOR THE" INSTALLATION OF THE GATE VALVE AND 
8" DIP AS DESCRIB~ IN NOTE 3. 

6. ALL CONCRETE TO BE 4,000 PSI (VDOT STD. TYPE A-3). 

BH FLOOR TiliCKNESS MIN., 
CONTRACTOR TO VERIFY 
WITH MANUFAClURER BASED 
ON SOILS AND DEPTH PRE-CAST MODIFIED RIS5fiho scALE 

>
"' 

PLAN 
NOTE: PRE-CAST COLLAR TO COMPLY WITI-1 VESCH 
MINIMUM STANDARD AND SPECIFICATION 3.14 

PRE-CAST CONCRETE 
ANTI-SEEP COLLAR 

N.T.S. .• 

>
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EROSION & SEDIMENT CONTROL NARRATIVE 

PRO,ECT DESCRIPDON: 

THE PROPOSE GREENSPRINGS \\EST, PHASE I SllE CONSISTS OF 15.12 ACRES ON 
CENlERVIUE ROAD (BOUlE 614) ACROSS THE STREET FROM FRANCIS BERKELEY IN 
JAMES CITY COUNTY, VIRGINIA. 

EXISDNG S!JE COND!DONS. 

THE SllE IS HEAVILY WOODED. STORt.tWA 1ER RUNOFF FROM THE SllE DRAINS 
PRIMARILY TO THE PROPOSED SDDRt.tWA 1ER MANAGEt.tENT FACIUTY \\liiCH IS DESIGNED 
TO HANDLE APPROXIMAlELY 155 ACRES OF THE FUTURE SITE. THE REMAINDER OF 
THE PHASE I SllE DRAINS INTO AN EXISDNG STORM SYSlEt.t \\liiCH Et.tPDES INTO AN 
EXISDNG BMP ON THE EAST SIDE. 

SQil.S;_ 

THE SOIL CONSERVADON SERVICIE HAS IDENDRED THIS SllE AS CONTAINING SOIL TYPES 
·s·, ·11c·, .,48., ·1so·, ·1SE", •17•, •198", AND •29A•. 

CRIUCAL AREAS: 
TO PREVENT EROSION, A STORMWAlER MANAGEMENT FACIUTY, INLET PROlECDON, SEEDING 
AND MATDNG, AND CHECK DAMS HAVE BEEN PROVIDED. 

EROSION AND Sflllt.tENT CONTROL MEASURES; 

IN ADDIDON TO THE MEASURES UDUZED FOR THE CRIDCAL AREAS OF THE SllE, SILT 
FENCE HAS BEEN PROVIDED TO PREVENT SILT-LADEN RUNOFF FROM REACHING 
ADJOINING AREAS. A CONSTRUCDON ENTRANCE HAS ALSO BEEN PROVIDED. 

PERMANENT STABIUZAJJQN: 

PERt.tANENT SEEDING 111LL BE USED TO STABlUZ£ THE SllE AF1ER CONSTRUC]ON IS 
COMPLETE. A SCHEDULE HAS BEEN PROVIDED IN THE CONSTRUCTION PLAN SET. 

STORMWAlER RUNOFF CQNS!PERADQNS: 

STORMWAlER RUNOFF FROM THE DEVELOPED SllE FOR THE 2-YEAR AND 10-YEAR STORM 
EVENTS 111LL BE COULEClED AND ATlENUAlED IN THE PROPOSED STORI.tWAlER MANAGE
MENT POND. ABOVE THE N.P. ELEVADON 56.0, THE POND RELEASES TO THE NATURAL 
DRAINAGE PATlERN AT BAlES LESS THAN THAT OF THE PRE-DEVELOPMENT RATES. THE 
2-YEAR STORM RELEASES AT 37.00 CFS IN THE POST DEVELOPMENT CONDIDON COMPARED 
TO 40.10 CFS IN THE PRE-DEVELOPMENT CONDIDON. THE 10-YEAR STORM EVENT RELEASES 
AT 42.90 CFS IN THE POST DEVELOPMENT CONDIDON COMPARED TO 110.30 CFS IN THE PRE
DEVELOPMENT CONDIDON. 

1--------1,.--------l 
. . . . .. . . . . . . . . . . . . . . . . . 

FRONT ELEVATION 

Nota: On """llow filii, - tmdwa!lo .,.. I' or 1 ... 
below w::.!::d tile top ol tho. .-11 
llhall be patGl!tl to tile IIJOIIa 

"' tile -· Tllla 11tm may be precast or coot rn proco: 
In no .... shall 1q1 ot ..-r1 r;rojecf -
fill s!cpe, <fi!C:h s!cpe or ohootder. 

ThiS Std to be u11<1 wdh sti'Oight aos.inga 
and skew angles 1o 15•, 

All ""' In p!ac:o ~ to be a... A3. 
For pncast See ShMt 101.12. 

Quonlllloa 9ivtn oro for ... endwal!. 
AU dimttt~lcna not ;lven in tc1ble 
.,. ..,.. .. tllooe fot single end
WCIIII for - size of pipe. 

.• .. 

... --
SIDE ELEVATION 
HudweH to be blrttt.d In lill .,.... taciJQt 
where • conlnct with lJMMt Of wingwdl occur, 

·- 1.25' ± /'foot diameter 
b• 'I" I foQt diameter 

EW-6 

FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE ........ ""- ~wr~ -0 s G L ......... . Of- - ~ 12' 1'-fO" 'i.-0' soo~o• ().329 o.oea 
15' 2'-3. r .. e• 7 ... 3' o.671 0.179 

IB' 2'·8' 3-o· 8'·8" 0$41 0.~44 

21• or 24" '$-6" 4-0' rt-e• 1.763 0.444 

27"" 3d' 4-4' s-0' 14-4' 2.730 0.~ 

3'$or ~" s-z- fl.(/ 11'-2' 3.8&4 0907 

Bevel edge Ia "''""""' on tho hoodwe!l ot the mlet end of 
the culvert ( where the flow entsrt the culvert). 

• 
0'-2' 

0'·2' 

0'-2 1/Z' 

0'-3' 

0'-4' 

0'-4112' 

Headwall at the outlet end of the cutv.:rt may be either square 
edge or bevel edge. 

SPECIFICATION 
REFERENCE 

105.04 
302 

STANDARD ENDWALLS 

-... 
b D s ., .... 

0'-1 114' 12' I' .. -,a 
D'-1 1/4~ 15' 1-1!£ 
0'-1 112' 18' t .. 4. 

0'-r 24' 3-1 1 

0'-2112' ?:7"013ff HI 
0'-3" :l&' #/ ... ..,. 

F;'9~.,.,MULTIPLE 
12-..., PIPE 

VIRGINIA DEPARTMENT ., 
TRANSPORTAnQN 

G 

t-0' 
t-6" 
t-0' 
ti-d' 
1/-0' 
If·(/ 

PIPE 

~ 
........ .. ........ 

L ... """" .... • :b -· Ad=ol 
'!1·1' 0.344 ();()87 0'-2' 0'-11/4'" 

6'-lrl 0.696 0.175 0'-2' 0'-1114' 

8-41 0.980 0.2.41 0'-2112' 0'-11/2' 
tr .. t• 1.840 0.442 0'-3" 0'·2' 

!I-ret 2.868 0$70 0'-4' 0'·2 112' 

rlf-7" 4.076 o.S~I 0'-4112' 0'-3' 

CULVERTS 

10!.11 

NOTES 

-ALL CAST-IN-PLACE CONCRETE TO BE CLASS A3. FOR 
PRECAST USE 4,000 PSI MIN. 

-REINFORCING STEEL TO HAVE A MINIMUM 1-1/2" COVER. 
-THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 

-ALL PIPE FOR GRATE, STRUCTURAL TUBING. AND RELATED 
HARDWARE TO BE GALVANIZED. 

-STANDARD EW-11 TO BE INSTALLED SO THE 
GRATE CONFIGURATION IS ALWAYS PERPENDICULAR 

TO THE EDGE OF SHOULDER. 

Wx4'x 
PLATE 

48" RCP 
RISER 

Pl~ 3~~} 
I . 25" I 

BARS B 

BENDING DIAGRA~ 

B 

TYPICAL 
H=f~========tf===j======til+--wx4'x1/2" 

VAR. GALV. PLATE 

GRATE PLAN VIEW 
N.T.S. 

7'-0" 

B 

® 8' 
OR 
12" 

·• 
-·~,--.- "'~~:-·/'.-,,,.,_ L<;, .o·,t~· 

MODifiED EW-11 

48" RCP 
RISER 

PLAN VIEW W/GRATE REMOVED 
N.T.S. 

BARS B SIZE #5 SPACING 8" c-c 
ALL OTHER REINFORCING BARS 
ARE SIZE #4 SPACED @ 8" c-c 

®8" 
OR 

8' -0~ 12" 

CENTER SUPPORT 
WHERE REQUIRED 4 BARS 3" WEEP 

HOLE 

OROUS BACKFILL 
@ 100 LBS/C.F. 
#78 OR #8 
AGGREGATE 

BOTTOM OF STRUCTURE 
TO BE ON SAME GRADE 
AS PIPE 

JOINT MAY BE KEYED, 
DOWELED, OR EPOXY 
GROUTED 

... 

6" 

REINFORCEMENT PER 
VDOT SPECIFICATIONS 

·.· 

0--==-:::_--=--:_-:..o-::.-::. ___ ------ --------- _ _0_ • 

ONE WEEP HOLE TO BE 
PROVIDED AT END OF ' 
POROUS BACKFILL (EACH --j . 
SIDE) '. 

8" RCP 
RISER 

3/4 L = LENGTH OF POROUS BACKFILL, 
NOT FOR LENGTHS LESS THAN 12'-0" 

2'-4" 

SECTION A-A ®s· FOR 12" TO 36" ¢ PIPES 
N. T.S. 12" FOR 42" TO 60" ¢ PIPES 

2'-oL @ 8' c-c 

' ' L----------------J 
GRATE REMOVED 

SECTION B-B 
N. T.S. 

*WEEP HOLE \11TH 12"x12" PLASTIC HARDWARE CLOTH 
1/4"MESH OR GALVANIZED STEEL \\1RE, MIN. \\1RE 
DIA. 0.03 INCH NUMBER 4 MESH HARDWARE CLOTH 
ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE 

0-EW-11 

DAM CONSTRUCTION NOTIES 

1. A GEOTIECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM SITIE 
HAS BEEN PERFORMED. THE GEOTIECHNICAL REPORT SHALL BE SUBMITTIED 
TO JAMES CITY COUNTY CODE COMPUANCE AND THE CONTRACTOR. THE 
GEOTIECHNICAL REPORT IS HEREBY MADE A PART OF THE DAM'S 
CONSTRUCTION SPECIFICATIONS. ADDITIONAUL Y, THE CONTRACTOR SHALL 
PROVIDE TIESTING RESULTS FIROM A PROFESSIONAL GEOTIECHNICAL 
ENGINEER TO ENSURE PROPER MATIERIALS AND DAM CONSTRUCTION 
METHODS ARE USED DURING CONSTRUCTION. IN ADDITION, AFTIER 
CONSTRUCTION, THE PROFESSIONAL GEOTIECHNICAL ENGINEER SHALL ALSO 
SUBMIT A LETTIER TO JAMES CITY COUNTY CERTIFYING THAT THE DAM WAS 
BUILT IN ACCORDANCE WITH APPROVIED PLANS, SPECIFICATIONS, AND 
GEOTIECHNICAL REPORT. 

2. SITIE PREPARATION: 
THE CONTRACTOR SHAUL STRIP ALL AREAS OF THE PERMANENT 
CONSTRUCTION TO REMOVIE ALL UNSUITABLE MATIERIALS. THE 
UNSUITABLE MATIERIALS TO BE REMOVIED BY STRIPPING SHAUL 
INCLUDE ALL TOPSOIL, DEBRIS AND VIEGETABLE MA TTIER, INCLUDING 
STUMPS AND ROOTS, AND AUL OTHER MA TIERIALS WIHICH MAY BE 
UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION. 

3. EMBANKMENT: THE EXPOSED SUB GRADE SOILS SHALL BE CAREFULLY 
INSPECTIED BY THE GEOTIECHNICAL ENGINEER. ANY UNSUITABLE MATIERIALS 
THUS EXPOSED SHALL BE REMOVIED AND REPLACED WITH A WIELL 
COMPACTIED, SUITABLE MATIERIAL. DENSITY TIESTING, AT THE DISCRETION 
OF THE GEOTIECHNICAL ENGINEER, SHALL BE PERFORMED AT THIS TIME. 

THE EMBANKMENT SHAUL BE KEYED INTO THE UNDISTURBED 
(EXISTING) SOIL STRATUM. EMBANKMENT SHOULD BE KEYED AS 
SPECIFIED BY THE GEOTIECHNICAL ENGINEER. 
THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRM 
AND STABLE EXISTING SUB GRADE WIHICH HAS BEEN PREPARED 
SO AS TO REMOVIE ALL ORGANIC, LOOSE, AND GENERALLY 
UNSUITABLE MATERIAL. 

AUL MATERIALS TO BE USED FOR BACK FILL OR COMPACTIED FILL 
SHALL BE INSPECTIED AND, IF NECESSARY, TIESTIED BY THE GEOTIECHNICAL 
ENGINEER IN ACCORDANCE WITH ASTM D2487 PRIOR TO PLACEMENT TO 
DETIERMINE IF THEY ARE SUITABLE FOR THE INTIENDED USE. 

THE FILL MA TIERIAL SHAUL BE TAKEN FIROM APPROVIED BORROW 
AREAS. IT SHALL BE CLEAN MINERAL SOIL, FREE OF ROOTS, WOOD 
VIEGETATION, OVIERSIZED STONES, ROCKS, OR OTHER OBJECTIONABLE 
MATIERIAL. SOILS WIHICH ARE APPROVAL FOR THE CONSTRUCTION OF 
THE IMPERVIOUS CLAY CORE, AS DEFINED BY THE UNIFIED SOIL 
CLASSIFICATION SYSTIEM, ARE CH, INORGANIC CLAYS OF HIGH PLASTICITY; 
CL, INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRA VIEL Y 
CLAYS, SANDY CLAYS, SILTY CLAYS; SC, (WITH GEOTIECHNICAL 
ENGINEERS APPROVAL CLAYEY SANDS, POORLY GRADED SAND-CLAY 
MIXTURES. MA TIERIALS TO BE USED FOR THE CONSTRUCTION OF THE 
SHEUL SHALL BE SELECT BACK FIUL FIREE OF STUMPS, ROOTS, ROCKS, 
TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE IMPERVIOUS 
CLAY CORE. AREAS ON WIHICH FIUL IS TO BE PLACED SHALL BE 
SCARIFIED A MINIMUM DEPTH OF 4 INCHES PRIOR TO PLACEMENT OF FILL. 
THE FILL MATIERIAL'S MOISTURE CONTIENT SHAUL BE +3 TO -2 
PERCENTAGE POINTS OF OPTIMUM MOISTURE CONTIENT AS 
DETIERMINED BY ASTM D2216 (I.E. IN GENERAL THE FILL MATIERIAL 
SHOULD CONTAIN SUFFICIENT MOISTURE SO THAT IT CAN BE FORMED 
INTO A BALL WITHOUT CRUMBUNG. IF WA TIER CAN BE SQUEEZED OUT 
OF THE BALL, IT IS TOO WIET FOR PROPER COMPACTION). FILL 
MATIERIAL WILL BE PLACED IN 6 TO 8-INCH CONTINUOUS LAYERS 
OVIER THE ENTIRE LENGTH OF THE FILL. FIRST UFT ON SUB GRADE 

MAY BE PLACED AT A DEPTH UP TO 36 INCHES TO BRIDGE 
SUB GRADE WITH GREA TIER THAN OPTIMUM MOISTURE CONTIENT. 
COMPACTION, AS NOTIED ON PLAN, SHALL BE OBTAINED GENERALLY BY 
USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE 
MERGED INTO THE EXISTING GRADES. 

4. CUTOFF TRENCH/KEY TRENCH: THE TRENCH SHALL BE EXCAVATIED 
ALONG THE CENTIERUNE OF THE DAM. THE WIDTH AND DEPTH SHALL BE 
AS DETIERMINED BY THE GEOTIECHNICAL ENGINEER • THE MIN. BOTIOM 
WIDTH SHAUL BE WIDE ENOUGH TO PERMIT OPERATION OF COMPACTION 
EQUIPMENT. THE SIDE SLOPES SHAUL BE NO STIEEPER THAN 1:1. 
COMPACTION REQUIREMENTS SHALL BE THE SAME AS TIHOSE FOR THE 
EMBANKMENT. THE TRENCH SHALL BE KEPT DRAINED DURING THE 
BACKFILLING-COMPACTING OPERATIONS. 

5. SEEPAGE CONTROL: THE GEOTIECHNICAL ENGINEER SHALL RECOMMEND 
A SEEPAGE CONTROL METHOD IN THE GEOTIECHNICAL REPORT. 

6. PRINCIPAL SPILLWAY: THE BOTIOM OF THE SPIULWAY RISER 
FOUNDATION BASE EXCAVATION SHALL BE OBSERVIED BY THE 
GEOTIECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND 
LOOSE MATIERIALS ARE REMOVIED AND THAT ACCEPTABLE BEARING 
CONDITIONS EXIST IN THE FOUND A liON'S BASE. 

ALL JOINTS IN THE PRINCIPAL SPILLWAY STRUCTURE 
SHALL BE OF WA TIERTIGHT CONSTRUCTION. PERVIOUS MA TIERIALS 
SUCH AS SAND, GRAVIEL OR CRUSHED STONE SHALL NOT BE USED AS 
BACK FILL AROUND THE BARREL. FIUL MA TIERIAL SHAUL BE PLACED 
AROUND THE PIPE IN 4-INCH LAYERS AND COMPACTIED BY HAND 
TO THE SAME DENSITY AS THE EMBANKMENT. A MINIMUM OF 
TWO FEET OF FILL SHALL BE HAND-COMPACTIED OVIER THE BARREL 
BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT. 

7. VIEGETATIVIE STABIUZATION: FINAL VIEGETATIVIE COVIER 
(STABIUZA TION) SHALL CONSIST OF TOP SOIUNG, UMING, 
FERTIUZING, SEEDING, AND MULCHING TO ASSURE A FIRM STAND OF 
GRASS AS SOON AS PRACTICAL. SEDIMENT BASINS AND OTHER 
TIEMPORARY EROSION CONTROL MEASURES ARE TO BE REMOVIED ONLY 
WIHEN STABIUZATION IS COMPLETIE. FINAL VIEGETAL COVIER SHAUL 
BE PROVIDED IN ACCORDANCE WITH THE FOULOWING: 

TOPSOIL: 

LIME: 
SEED: 

FIERTIUZER: 
MULCH: 

AT LEAST 2" THICKNESS OBTAINED FIROM STOCKPILES ON 
SITIE, FIREE OF LARGE DEBRIS. 

4,000#/ACRE (90#/1,000 S.F.) 
KENTUCKY 31 TAUL FIESCUE 250#/ACRE (6#/1,000 S.F.) 

10/20/10 MIX, 1,000#/ACRE (25#/1,000 S.F.) 
STRAW OR HAY (LOCAULY OBTAINED) 4,000#/ACRE 
(90#/1,000 S.F.) 

NOTE: 
CONTRACTOR SHALL PROVIDE DAM 
CONSTRUCTION SEQUENCE TO JCC 
ENVIRONMENTAL DMSJON PRIOR TO 
ISSUANCE OF A LAND DISTURBING PERMIT 

NO TIE: 
CONTRACTOR SHALL REFER TO GEOTIECHNICAL 
REPORT FOR KEY TRENCH DIMENSIONS AND 
SEEPAGE CONTROL METHODS. 

3 CONCRETIE ANTI-SEEP COLLARS 
WITH MINIMUM DIAMTIER OR SIDE 
DIMENSION OF 48" 

NO TIE: 

20' 

TOP ELEV=61.65 
OF DAM 

----.-
c:.PERVIOUS 

CV.Y CORE) 

WA TIER TIGHT RUBBER 0-RING 
TYPE JOINTS REQUIRED FOR 
THE 24" RCP BARREL 

(COt.IPACTrON TO A 
· ORY DENSITY OF 95%} 

ES-1 END 
SECTION 

INV.=48.00 

RIP-RAP 
APRON 

FIL TIER FABRIC SHALL BE 
PROVIDED UNDER RIP 
RAP OUTFALL PROTIECTION 

Hi' 

EXCA VA TIE TOPSOIL *KEY 
TO SUITABLE BASE TRENCH 
FOR DAM STRUCTURE 

*DIMENSIONS SHAUL BE DETIERMINED 
BY GEOTIECHNICAL ENGINEER 

15' 

MODIFIED EW-11 
NOT TO SCALE 

TRAPEZOIDAL 20' WIDE EMERGENCY 
SPILLWAY W/ GRASS LINING AND 
MAX 10:1 SS. CREST EL.=59.25 

MODIFIED EW-11 (CAST IN PLACE) 
8' LONG X 7' WIDE 
(CONTRACTOR SHALL CONNECT 
EW-11 TO 48" RISER) 

J (3:1 MAX. '::J 1 SLOPE) 
1 00 - YR STORM ELEV=60.65 

3' 
t.IIH. 

48" RCP 
RISER 

I NV.= 
50.00 

5' WIDE, 0" SLOPE 
SAFETY BENCH 
EL=55.00 

PROVIDE 6" 
GAllE VALVIE AND BOX 

FILL RISER W / 3000 PSI 
CONC. FIROM STONE BASE 
TO INV.=50.00 

6' THICK LEVIELING 
COURSE USING 
VDOT 1157 STONE 
(TOP OF STONE TO 
BE AT ELEV.=48.50) 

10-YR STORM ELEVs59.04 

2-YR STORM ELEV=57.17 

. _Nf'=56.00 . . . _ 

24 LF OF 6" 
PVC 0 1.00" 
INV. IN = 50.24 
INV. OUT = 50.00 

INV. POND 
= 30.0:1: 

TYPICAL DAM SECTION A-A (SEE PLAN VIEW SHEET 8) 
SCALE< HORIZ.' T • 10' 

VERT.'f • 4' 

I" 
z 
w 

" "' "' 0 "' I" ~ " ~ z z 0 w ~ 

" <( w z 

" ~ " .... 
0 z " " w 0 >-

" " z 
~ z 

" 
w 

0 0 " 51 "' " " 5 ' 0 

"' 
z 0: " w w w a. .... 0. " z " z z 

0 ' 0 0 
in 0: o; in 
5 w 5 5 

0. w w w 0: "' 0: z 
0 
in 
5 
w 

"' 

10 N ~ 6 z 

en 
a: 
w 
w z -<.!1 z 
w 
<.!1 
z 
1-
....1 
::::;) 

~~~~ 
(.) 

Designed Drawn 

AES AES 
Scale Dote 

NONE 2/26/99 
Project No. 

8656-1 
Drawing No. 
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~·ACT,._ ·-·-.. ___ . ...- .. n~-

~J..,.,_ --- -::-~.--.-~ >"·-: ~ ~- - ·.:;.. :·~ 
-=-- ;.G- L. 

7 c;;;: 
1-.... ~ -~---.:...... 

:-~- -~
~~ 

IIGI'ft.OII'_,.oU.I.I.,.. --' ' I . 
--- --

-·-----· •r,.:;·~ 

::~~ ...t 
PIIOPDtl.'r MTAUID mtAW IAU 

(CROSS 5£C11CJN) '"' 

PHASE 

LOT 
zoo 

BENCHMARK: 

Affl!OICIM<IT{ 
EXIST1NG CONTOIJRS 

ffiM OF SE:WER MANHOLE: AT RE:AR 
LE:FT OF LOT. E:LE:VAT10N • 63.5 >. 

3a0l- l;:);rci6Y R~ S. 
s QLL (Y\ \ ef'c__ -

\ \ <Y\ 

~SS: 

,. • -trOD f"'(JMJ 

6fS • -ROO !iET 
/lSI. • m..D5. a'7lloiCif UNe: 
~. TAXMAI' 
$ • SOIL T!.ST HOU 

111'~1 
CMI' • ct)fCJIJtQN. I'OUND 
eMS • CQW:JIQ'( !iET 

NOTES: 

II 3204 WII'ClSM RIOGE SOUTH 

TXMP II • 
f 36-3 K 02-00-199 J 

PLAT BOOK BO. PAGE 67-70 

DRAJNAIIE AIIIIIY F110M.THE DWf!J..LJN(; IS TO BE 6"/N 10: WHERE 
10" IS NOT AVAIL.AIIl..l; 6" FALL AWAY I'1IOM THE Owr!l..UNG IS TO 
~ l"lfOV/DED IN THI! SPACE AVA/LA6U!", 

TCIPOGI!AI'HY SHOWN IS AS PROVIDED BY JAMeS CITY CCIJIVTY, 
CITY OF' W1U..IAMSZJ(.II OR OTHERS. ACCURACY IS PLUS OR MINUS 
Of£ CDNTOIJR AND WAS VISUALLY vt;RJFfE:D BY THIS SURVf:YOR. 

LOT IS MOSTLY CLEARED. THE RE:AR RIGHT IS I..IGHTLY WOODE:D 
WITH SMALLER OAKS 8 POPLARS . MOST WILL BE: SAVE"D. 
UNDERBRUSH CONSISTS OF 0/!C/DOUS SAPLINGS 8 SCRUB II A FCW 
SMAI..I..ER HOI..I..YS • 

FI.OOD CEFtTFICATION: 
~SHOWN~ AI'PEAifS Ttl lJE IN Fl..OOD HAZARD 

ZGWr"X", fAIIE"AS OUTSIDe THf! 500 ~ 1'1.000 PLAIN}, AS 
SI1C1flfN Cltf ClliiiMAWTY f'ANa. II 510 201 OOMI! , WHICH WAS 
Pffe>ARI!D tTf THE FnJOIAL f!NE11GE1l/CY MANAGEMENT AtiENCY. 
SAID f'Aiii!L HAS All EI'FECTIVF: OATE Of' FCBRUARY 6, 1991. 

EROSION CONTROL NOTES ~ 
PROVIDE STON£ CCNSTRUCTION ENTRANCe DIJRIIVG 

CCNST11UCTICI'I. CONTRACTOR IS RUPONSIIJI..E 1'0if KEEPING 
WIIIOSCJI! RIDG£ SQVTH I'RE:E OF' /IMJO AND 0EBNS ADJACENT TO 
PtfOPOU;O ORiliEIIMY AND I..OT DURING C()('ISTRUCTION . 

I.PON ~ OF' AU. l!1fOSION a SEDIMENT CONTROl. 1TniS, 
Al..l.. l"RAPPeD AND CONTAIIYI!D seDIMENT IS TO BE~ ntOttl 
I..OT AND PROf't!1fLY DISf'OSf!D 0'- ROAOSIDe OfTCHCS ANI), IF 
Al'f'1JCAm.Z, ovtrAU. 0/Tr:HU AlfE TO BE CJ..EANf!I) Of' 
st!1J/IoAEIYT AND ,lOR CCNSTRUCTION DElJ1!I$ ON A I'IEGUI..AR BASIS 
OUif/NG CCNsT1fUC1JON. 

DEVELOPMENT PLAN 
I"'R 

LOT ISS, PHASe II' 
GRcCNSPRINGS WE"ST 

LOCA1!'D 

JAMES CITY COUNTY , VIRGINIA 

SCALE: /" • 25 ' DATE:: MAR. 20, 

PREPAReD FOR 

GORDON BERRYMAN BUILDeRS, INC. 
124 Bf:RKELE:Y LANE 

W/LUIIMSBIJRG. VIRGINIA 
23/85 

(757) 253-0355 
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LOT/98 
, PHASE Ill 

/I? LOT 197 

PROPOSeD 
TWO STORY 

BRICK 8 FRAM£ 
DW£LJ::ING 

FM,_ 
1!/..EV •• 70.5 ~ 

~
r~ 
/ ! t"JT iSS I .... 

IRF 

EXISTING CONTOURS 

LOT/69 

LEGI!ND: 
,. • - Pft l't)l.ftD ~SS: 
IP'6 • ff'i;:o;.. p;~ RFi 

p-~;~ ~GLES WATCH 
lffl' • WfONitOD l't)l.ftD =- : ';;l:::kc UNE TXM/" • • 
'T>tl.r. 'li'X MAl' (36-3J(02-00-168) 

s . (~ ~ ffEF9H!NCE: 
CMF • CONCJMJN. I'OIMO 
CIICS • CONCJMJN. sa PB 86, P. 12 8 13 

HOJ'D: 
ORAINA~ AWAY FlfONI ~ ~-!.JN(J IS i"O M r" IN 10'. WH:R:: 

10'/S NOT AVA/LA&£; ,;• F'AU. AWAY F'1f0M TI-ff: OWE:LLING IS TO 
/IE l'ffOVIDED IN THE SPAC£ AVA/LAaLE • 

"T'Of'OGRAPMY SHOWN IS AS PFIOvt= BY JAM::$ CITV COUNTY, 
CrrY OF' wt!..l..IAMSBURG OR OTHEJ:!S. ACCURACY IS p:_vs OR MttVJS 
ON~ COh'i:)iJF AND WAS VISUALLY VD~fl..-,a 8Y rH!S SUR~Y:>F. 

LOT IS LIGHTLY TO MOOCRATLEY woooef) WIT'H MEDIUM ()AI($ B 
POPLARS WIT'H SOME SMAlL.fl' PINU. tJNOERllffUSH CONSISTS OF 
~US SAI'UNGS IS SCRIJB B A FEW SMALLER HOlLYS. 

FLOOD CERT7F1CATION: 
~SHOWN~ A1'f>£ARS TO~ IN FLOOD H4ZAiiD 

ZtN'".r, WI£U OUTSIDI! THE 1100 ~ 1'1.000 I'I.AIN), AS 
SH0WrV ON CCIMiiiUWTY I'ANEJ. II 510 201 0035 8 , WHICH WAS 
f'ffU'ARQJ trY THE FEDD!AL CME:RG=rvcY IIIANAGENENT AQENCY. 
SAID I'A/'IEI. HAS AN ~CT1~ OAr?: OF ~UARY 6, /99L 

EROSIOIV CONTROL NOTES, 
PRWIDE sTONE aJNST1fUcnON fi:IVTRANC£ OURING 

CONS71fUCT10N. CON11IACTOR IS R::SI'ONSJ!Ilfi: FOil KE:fi:I"'NG 
e.AGLE:S WATCH Flfefi: OF MUO AN() 0911/S ADJA;ENT TO 
~I!D DIW\IEWAY AN() LOT OI.IR/I'IG COIV$T1fUCnON. 

IJn/N /ffMOIIAL OF ALL EROSION IS SED/WENT CONTTfOL IT!JMS, 
ALl TltAI'r'fX) AN() CONTAINW Sf!DIMENT IS TO IJ£ I'IEMOYEP /'ROM 
LOT ANO ~y DISPOSED OF. ROADSIDE QfTCI£S AICI, IF 
Al'f"UCAIJI..l! OIITF'All ~ AM TO « ClJ!ANE:D OF' 
~ AN0,/011 CONST1fUC1'10N DEliRtS ON A /ff!GUI.AR IJASIS 
DIJffiNG CON.Snwt:T'1011. 

DEVELOPMENT PLAN 
f'fJR 

LOT /68, PHASE 11/B, 
GREENSPRINGS WEST 

LOCAf£0 

JAMeS CITY COUNTY , VIRGINIA 

SCALe: r c 20' OA~ : AtJGVST 5, 2003 

PREPARED FOR 
GORDON BERRYMAN BUILDERS, INC. 

124 BERKELEY I.ANE 
WIUJAMaatiS, liJitiUWA 

2311!15 
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LOT 169 

APPROXIMATE .,_ 
EXISTING CONTOURS 

LOT/96 

RIDGE\ SOUTH 
50 'R/W i 

/ 

LOT/67 
GRAI'HIC SCALE 

PF • IRf}I!IIP!P"!'~t.~ 
n .. :r:orv ;~ SE:: 
IRF • II'ION ROD I"'OiND 

~~~-'>S· 

It 3212 WINDSOR RfDG~ 

=- : ::::00 .t::t::K ~ 1)(Mp •• 
T.lCMI" • TAX MAl" (36-3)(02-00-197) 

S·f~ 
CMF • COitiCMON. I'OUYD 
Cfo4S • COf<lc.w:/f't. SI!T 

PB 80, P. 67-70 

NOTDt 
DRAJNAI'IE AMIIIY #10M THE t:>Wni..ING IS TO lJE fr IN 10'. ~ 

10' IS NOT AVAIL.AaL.E, I>" FALl. AWAY FRON TH£ DWf!I.UNG IS TO 
liE ,.,OVIDED IN TH£ Sf'ACI! A\olllll.A6LE. 

TOPOGRAPHY SHON~Pi IS AS PROVIDCJ BY JAMES CITY COIJNT"Y, 
CI7Y OF WIUJAMSBURG OR OTHI!ffS. ACCURACY IS PLVS OR MINJS 
ON!!: CONTOUf! AND WAS VJSUJ;Li.Y V!:RIF1EO BY THIS SURVE:':'OR. 

LOT IS l.lf>HTL Y TO fofODCRATELY WOODED WITH Mf!DIIJM TO 
LARGE OAKS. ilf£RE: ARE SOME SCATTERED SMALLER f'INl:S, 
HICKORIES 8 POPI.ARS. IJNDERBRUSH CONSISTS OF PINE 8 
DECIDOUS SAPLJN(;S 8 SCIIIJB 8 A FCW SMALJ.E/1 HOLLYS. 

FLDOD CERTIFICATfON: 
f'ROP!trTY SHOWN HBfEON APPEARS TO liE IN FLOOD HAZARD 

ZQ!IIr"~ WIEU OUT3IDI! TH£ BOO YEM FlOOD f'I.AINI, AS 
SHOWN ON CCIMIUIIITY PANEL II 510 201 0035 B , Wl'fCH WAS 

s..uo."-. a.& Jl>"" ~~ 
._...-e.-rfiJ""""', CfiB. 'l('l"/ 63 

l'ffD>AM:D 61" THf: ~L ~y #IIAIIA~ .wEIVCY. 
SAJD f'ANI!L HAS AN EFFECnV£ DATI! OF FEBRUARY 6, /9SL 

LOT/98 EROSION CONTROL NOTES~ 
,.,OVID/! STONE CCINSTTtUCTION IENTRAi'ICf! DIJifiNQ 

CONIITTfUCTION, ccwntAC~ IS~ f'Oif ICU1'M 
WNISCIR lfJDfiE SOUTH f'EE OF 111&.0 IIIW) DEliRIS A£U4CEIVT TO 
l'ffOI'O$l!D DAII/£IIIIY AND LOT DIJIIJNfJ CONIITifiJC7lON. 

Uf'fiN /EMOIOU. OF ALL EROSION a SI!DIIII!NT CCW7ltCIL nD&f. 
ALL. ~ AND t:ONTlUNI!D S£DI/IIIDfT IS TO Ill! I'IGfOIIIZ) l'7ftW 
LOT AND ~y CJISI'O«D 01'. ~ aTC'HI!S Alii), IF 
AI'I"UCAIILI!. ~DITCHES~ TO l!lll! c:u:A1111!D OF 
SI!:DI/CNT AND.-ott CO/IISTlfUC'TJON Df!M& ON A lffGIJLA/f IJASIS 
DUifiNG CONST1fiJCTION. 

DEVELOPMENT PLAN 
FOR 

LOT 197, PHASE Ill, 
GREENSPR/NGS WEST 

LOCATED 
f:&SM'PflOVEOAS ~ JAMES CITY COUIVTY , VIRGINIA 

~'f: ~ §/'ifAL SCALE: /". 20' OATE:: JUN~ 14,2003 

J.,J,hJ., ~.i./.B PRCPARI!D FOR 
GORDON BERRYMAN BUILDERS, INC. 

124 BERK~LEY l..AIE 
WlLUAMSBIJRG, VIRGINIA 

23185 
(757) 253-0355 

... 
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0&/~9/2D03 21:49 &939550 TI-E SIRit.£ GROUP LTD 

GREE=ING~ 
PHASE 118 I 

LOT 170 ~ 

~I 

I 
CREENSPRINGS 

WEST 
PHASE 10 
LOT 1i5 

I 20' DftAIN~ 
t-£ASENENT 

(HOA} 

I GREENSPRlNOS 
WEST 

PHASE 1118 
L0~169 

GREENSPRINCS 
WEST 

PHASE 1119 
LOT 168 r ,10 •• 

\ 
\ 

\ 
CREENSPRINGS 

WEST 
PHASE Ill 
LOT:197 

' 
I ~~ 

i
o 

!e 
:.;;J -

C&SAPPROVBJAS1111iD) 

13Y:~-·~l-
(JI Uof'bS"'~ ,c B 

CONTOURS SHO~ 'MtRE TAKEN 
rROM Silt DEVELOPMENT PLANS 

ZONtiG: R4, R£SIDEWIIAL 
BUILDINO SE1BACKS: F'RONT • 25' 

SIDE • 10' 
~E.t.R • 20' 

SllEJ.LAN 
LOT 196. PLAT ~ SU8Dt\1SION AND BOUNDARY LINE ADJUSlMENT 

GREENSPRINGS ¥£ST. PHASE HI 
LOiS 118-12&, 138-159 AND 180-201 

FOR (P.I. 110, POS. 17-70) 

Aff'NTY HOMES. INC. 
BERKELEY DISTRICT - JAt.tES CITY COUNTY, ""RCINI,A. 

SCALE: 1• • 30' JUNE 9, 2003 
1H£ !11R1NE CRCU'. LlD. 

SURVEYORS • ENGINEERS • PLANNERS 
\ARCINIA GSWEST 
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' 

--,...--------·· -- -·-·--·---
Vir inia lnspecti(?ns & Engineering, Inc. _! 
SOil.S ANALYSIS FOUNDATION ENGINEERING OONCRET~ INSPE.;T~ONS i --· ··-·. -· ·------, 
BORING LOCATIONS {Piet by othera) 

·. l.ocation: Lot 1gs Gree~.sprlngs W9~~indsor Ri<lge Souttl, Jame.- City 
' Clent: Tom Jollffe Builders, Inc:. ~;Y\1'\ .tet \ex-

Catv: 4 A1,19ust ~00 
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LOT 1~'1 ( 
/ 

/ 

) 

LOT 1'17 

I 

101 UTILITY·---+
EASEMENT 

0 20 .------

LOT 1~7 

I 
N 15"07'Jq" W 105.07' 

I 
~ LOT 1'ta 
~ 

CLEARING LIMITS 
14,2~~ S.f. 

')J 

-45.71 \ 

PROPOSED 
2 STORY FRAME 

F.F. ±~'1.01 

TREE i 

------+---'--- \1 AR. IAIIDTH 
JRAINAGE 
EASEMENT 

IRF 

I 
~ 

-./-CB 
·~\ 
~·' 

\ 

\ 

LOT 1'1'1 

\ 
\ 

I 
I 

\ 
\ 
\ 
\ 
\ 

-------L 
11 lc,6s, -~ 

~68 if):~r\C~~ S', ·'<' ~ 

WINDSOR RIDGE SOUT~ 
(50' R/JAJ) 

· L CJ uJ('(\[U't l\::x.Nv1 d 

4;::.-o ___ --=-.c;o \ ~URVE 'TABLE . , 

V.D.O. T. #1 COARSE 
AGGREGATE 

~~~ .. .. ~~'\ 
~ FILTER CLOTH 

TEMPORARY STONE CONSTRUCTION 

~~--------E~N~T~R~A~NC~E~VE~S~C~3.~0~2 ______ _ v NOT TO SCALE 

FILTER FABRIC 

COMPACTED BACK FIL 

SPACE A MAXIMUM OF 5• APART 
APART - WOOD STAKE 2 .. DIA. 
OAK OR 4 .. DIA. PINE WITH 
MINIMUM LENGTH OF s• 

~~--------SI_LT __ IT_N_C_E_~ __ S_C_3_._os ______ _ 

\_J NOT TO SCALE 

INn I nFJ TA lrun!;)n 
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GENERAL NOTES: 

HOUSE DIMENSIONS BASED ON INFORMATION SUPPUED BY 

' . 

THE OWNER/DEVELOPER. CONTRACTOR TO VERIFY ALL DIMENSIONS. 

ALL TREES MAY BE REMOVED WITHIN THE CLEARING UMITS 
SHOWN HEREON. ' 

ALL TREES LARGER THAN 3" IN DIAMETER AND OUTSIDE 
THE CLEARING UMITS MAY NOT BE REMOVED WITHOUT THE 
CONSENT OF FORD'S COLONY OR ITS ASSIGNS. 

OWNER AND CONTRACTOR ARE HEREBY REFERRED TO FORD'S 
COLONY PROTECTIVE COVENANTS FOR MORE COMPLETE 
DEFINITIONS AND LOCATIONS OF ADDITIONAL EXISTING 
EASEMENTS AND SETBACKS NOT SHOWN ON THIS DRAWING. 

TOPOGRAPHY AS SHOWN IS BASED ON AN ACTUAL SURVEY 
IN THE FIELD. 

THIS PROPERTY UES IN ZONE X (WHITE, AREAS DETERMINED 
TO BE OUTSIDE 500-YEAR FLOOD PLAIN) AS SHOWN OF FLOOD 
INSURANCE RATE MAP FOR JAMES CITY COUNTY, VIRGINIA, 

LOT 168 

COMM. NO. 51 0201-0030B, FEBRUARY 6, 1991. 

EROSION AND SEDIMENT CONTROL NOTES: 

UPON REMOVAL OF ALL EROSION AND SEDIMENT CONTROL 
ITEMS ALL TRAPPED/CONTAINED SEDIMENT SHALL BE 
REMOVED FROM LOT AND PROPERLY DISPOSED OF. 
ROADSIDE DITCH, AND IF APPUCABLE, OUTFALL DITCHES 
SHALL BE CLEANED OF SEDIMENT OR CONSTRUCTION 
DEBRIS ON A REGULAR BASIS DURING CONSTRUCTION. 

ORANGE SAFETY FENCING TO 
BE INSTALLED ALONG THE 
PERIMETER OF THE CONSTFUCTl 
SITE FOR THE CONTROL OF 
WINDBLOWN DEBRIS "' ,f 

&1·' "l-

ALL DISTURBED AREAS ARE TO BE SEEDED, SOD OR 
MULCHED WITHIN 7 DAYS OF REACHING FINAL GRADE. 

NO RPA CHESAPEAKE BAY AREAS ARE LOCATED ON OR 
ADJACENT ro PROPERTY SHOWN. 

PROVIDE STONE CONSTRUCTION ENTRANCE DURING 
CONSTRUCTION. CONTRACTOR RESPONSIBLE FOR KEEPING 
NOTTINGHAMSHIRE FREE OF MUD AND DEBRIS ADJACENT 
TO PROPOSED DRIVEWAY. 

BUILDING SETBACKS: 
FRONT: 25' 
REAR: 20' 
SIDE: 10' ---

IN THE EVENT THE ENVIRONMENTAL CONTROL COMMITTEE 
SHALL DETERMINE THAT APPUCA TION OF THE AFORESAID 
SETBACKS TO A PARTICULAR LOT WOULD UNREASONABLY 
UMIT THE USE THEREOF BY THE OWNER AND EFFECTIVELY 
DEPRIVE HIM OF AN APPROPRIATE CONSTRUCTION SITE, THE 
ENVIRONMENTAL CONTROL COMMITTEE SHALL GRANT A 
VARIANCE TO THE OWNER OF SAID LOT FROM THE PROVISIONS 
OF THESE SETBACK REQUIREMENTS. 

'>2 

(

.-- 'I , 

1.~. "' ' \~ 

··-~-\ ., \ 
'·.__ 6 

I ,~ 

25' DRAINAGE & t--~~~i!!ll'noo!Or'-et-. 
UTITUTY ESM'T 

~ 
68--- --J 

0 ~t 
THIS DRAWING REPRESENTS· AN ACTUAL FIELD SURVEY AND J:&:! 
ALL THE INFORMATION SHOWN HEREON IS CORRECT TO THE----_ w 

3 
6 

BEST OF MY KNOWLEDGE AND BEUEF. ~ ~ 

I HAVE BEEN RETAINED AND PAID TO STAKE, AS A MINIMUM.~- P~7t:~ 
THE aU,liJiNG t:NVEi..u?t::. ANIJ ANY OETA\_;ht:.u A(;U:::S.;)URY ., ~ ··~L. 
STRUCTURES. 

f'29-C)S 
DATE:------

26.5 

GF=69.80 

LOT 196 

PROP. 1-STORY 
W / BONUS ROOM 

FF=73.50 

8.0' 0 69·' 0 
12.5' c-.i 

LOT 170 

I 
-~ 

.. 1992 
~~--------------------

DRIP UNE 

* YORK COUNTY STANDARDS 
REQUIRES FENCE TO BE 5" 
OUTSIDE DRIP UNE. 

CORRECT METJ 

TRIANGULAR BOARD FEA 

1992 

@ STONE CONS 
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01-38 • 
.. I STA.15+62 
LTOP=65.-BJ

INV.=~t40 

····., .. -\ 

'\ 
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MODIFIED EW-11 

_l 

TYPICAL DAM SECTION A-A 
SCAL.Et HORIZ.: r • 10' 

VERT.:f • 4' 

NOT TO SCALE 

. -: ' : 

(SEE PLAN VIEW SHEET 8) Designed 

AES 
Scale 

NONE 
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ESP~)NS X H.L.;:·; 
THE. hA~; In 

X(.• t~l',_ TH ;; 

' \ 
\ NOTE: 

Hif: LAND D!STllRBlNGiERMIT, WHEN lSSUED. l REQUIRE 
CONSTRUCTiON OF rH Of:: TENTION!SEOIMENT BA 
PRIOR TO ANV OTHEH ONSTRUCT!ON ACTiVITIES Ot 

REMAINDER OF THE PH fECT. '1 
\ ,\ 

•U," ue-rAL .e:,~ 
-mP• 1!5.4-1 ~\ 
P/ZJ Jv'!A /Z. 'I 
jP!LL'NAY = /3.71 
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1 

Hydrograph Return Period Recap 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 
No. type Hyd(s) description 

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

1 SCS Runoff .................... 12.96 22.89 ------- ........... _ .. 62.11 73.26 ---·-- 103.96 8656-13 GRSP-WEST PRE-DEV 

3 SCS Runoff ..................... 37.92 55.27 ------ ----- 116.23 132.45 ................... 175.80 8656-13 Grsp-West Post Dev. 

5 Reservoir 3 1.492 1.900 ----- ----- 10.63 15.29 .................... 30.39 Routed BMP IV B-1 

10 SCS Runoff .................... 56.66 74.31 ................. ..................... 131.69 146.51 ------ 185.83 8656-13 Grsp-West Phase I E&S 

12 Reservoir 10 3.876 4.461 --- ............ _ 5.933 8.545 ------ 19.84 Sediment Basin IV B-1 

20 Reservoir 3 2.199 7.871 ------ ---- 34.63 35.96 ----- 38.76 BMP IV B-1 As-Built 

25 Reservoir 10 2.201 2.570 --- ----- 3.487 3.704 ---- 16.47 Sediment Basin IV B-1 

Proj. file: BMP 48-1 As-Built 12-20-06.gpw VVednesday,Apr2,2008 
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Hydrograph Summary Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 12.96 2 744 82,132 ---- ----- ---- 8656-13 GRSP-WEST PRE-DEV 

3 SCS Runoff 37.92 2 734 166,071 --- - --·-· 8656-13 Grsp-West Post Dev. 

5 Reservoir 1.492 2 1066 155,581 3 55.12 385,299 Routed BMP IV B-1 

10 SCS Runoff 56.66 2 734 259,904 --- ---- ................ 8656-13 Grsp-West Phase I E&S 

12 Reservoir 3.876 2 850 255,444 10 53.45 238,134 Sediment Basin IV B-1 

20 Reservoir 2.199 2 928 144,623 3 54.65 534,088 BMP IV B-1 As-Built 

25 Reservoir 2.201 2 980 250,152 10 52.97 348,712 Sediment Basin IV B-1 

BMP 4B-1 As-Built 12-20-06.gpw Return Period: 1 Year VVednesday,Apr2,2008 
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3 

Hydrograph Summary Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 22.89 2 742 133,075 --- ----- ................ 8656-13 GRSP-WEST PRE-DEV 

3 SCS Runoff 55.27 2 732 239,765 --- ................ ................. 8656-13 Grsp-West Post Dev. 

5 Reservoir 1.900 2 1094 227,536 3 55.61 441,901 Routed BMP IV B-1 

10 SCS Runoff 74.31 2 734 344,500 ---- ----... ----- 8656-13 Grsp-West Phase I E&S 

12 Reservoir 4.461 2 864 339,883 10 54.15 297,009 Sediment Basin IV B-1 

20 Reservoir 7.871 2 784 218,165 3 54.86 558,642 BMP IV B-1 As-Built 

25 Reservoir 2.570 2 1012 333,055 10 53.59 414,772 Sediment Basin IV B-1 

' 

BMP 48-1 As-Built 12-20-06.gpw Return Period: 2 Year VVednesday,Apr2,2008 
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4 

Hydrograph Summary Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 62.11 2 742 336,036 ---- ----- ---- 8656-13 GRSP-WEST PRE-DEV 

3 SCS Runoff 116.23 2 732 503,913 .......... ------ --- 8656-13 Grsp-West Post Dev. 

5 Reservoir 10.63 2 812 489,099 3 56.77 584,495 Routed BMP IV B-1 

10 SCS Runoff 131.69 2 734 627,970 .......... ------ ----- 8656-13 Grsp-West Phase I E&S 

12 Reservoir 5.933 2 928 622,760 10 56.05 502,044 Sediment Basin IV B-1 

20 Reservoir 34.63 2 762 482,127 3 55.76 669,589 BMP IV B-1 As-Built 

25 Reservoir 3.487 2 1118 607,897 10 55.56 644,050 Sediment Basin IV B-1 

BMP 48-1 As-Built 12-20-06.gpw Return Period: 10 Year VVednesday,Apr2,2008 

JR048_GREENSPRINGS_WEST - 063
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Hydrograph Summary Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 73.26 2 742 394,558 ---- ----- .......... _ 8656-13 GRSP-WEST PRE-DEV 

3 SCS Runoff 132.45 2 732 575,886 --- ----- --- 8656-13 Grsp-West Post Dev. 

5 Reservoir 15.29 2 790 560,945 3 57.03 618,966 Routed BMP IV B-1 

10 SCS Runoff 146.51 2 734 702,594 ........... ------ ----- 8656-13 Grsp-West Phase I E&S 

12 Reservoir 8.545 2 862 697,291 10 56.36 541,907 Sediment Basin IV B-1 

20 Reservoir 35.96 2 762 554,065 3 56.07 707,568 BMP IV B-1 As-Built 

25 Reservoir 3.704 2 1136 678,690 10 56.05 705,890 Sediment Basin IV B-1 

BMP 48-1 As-Built 12-20-06.gpw Return Period: 25 Year VVednesday,Apr2,2008 
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Hydrograph Summary Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 103.96 2 740 557,326 --- ----- ----- 8656-13 GRSP-WEST PRE-DEV 

3 SCS Runoff 175.80 2 732 771,120 --- ----- ................ 8656-13 Grsp-West Post Dev. 

5 Reservoir 30.39 2 770 755,928 3 57.74 716,807 Routed BMP IV B-1 

10 SCS Runoff 185.83 2 734 902,242 ---- .............. --- 8656-13 Grsp-West Phase I E&S 

12 Reservoir 19.84 2 794 896,830 10 57.09 635,404 Sediment Basin IV B-1 

20 Reservoir 38.76 2 764 749,234 3 56.89 816,586 BMP IV B-1 As-Built 

25 Reservoir 16.47 2 812 876,831 10 56.54 770,267 Sediment Basin IV B-1 

BMP 48-1 As-Built 12-20-06.gpw Return Period: 100 Year VVednesday,Apr2,2008 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 1 

8656-13 GRSP-WEST PRE-DEV 

Hydrograph type = SCS Runoff Peak discharge = 12.96 cfs 
Storm frequency = 1 yrs Time to peak = 744 min 
Time interval = 2 min Hyd. volume = 82,132 cuft 
Drainage area = 33.000 ac Curve number = 72 
Basin Slope = 1.5% Hydraulic length = 1628 ft 
Tc method = USER Time of cone. (Tc) = 46.00 min 
Total precip. = 2.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 1 

8656-13 GRSP-WEST PRE-DEV 

Hydrograph type = SCS Runoff Peak discharge = 22.89 cfs 
Storm frequency = 2 yrs Time to peak = 7 42 min 
Time interval = 2 min Hyd. volume = 133,075 cuft 
Drainage area = 33.000 ac 
Basin Slope = 1.5% 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

Curve number = 72 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 46.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 GRSP-WEST PRE-DEV 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 1 

8656-13 GRSP-WEST PRE-DEV 

Hydrograph type = SCS Runoff Peak discharge = 62.11 cfs 
Storm frequency = 10 yrs Time to peak = 7 42 min 
Time interval = 2 min Hyd. volume = 336,036 cuft 
Drainage area = 33.000 ac Curve number = 72 
Basin Slope = 1.5% Hydraulic length = 1628 ft 
Tc method = USER Time of cone. (Tc) = 46.00 min 
Total precip. = 5.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

8656-13 GRSP-WEST PRE-DEV 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 1 

8656-13 GRSP-WEST PRE-DEV 

Hydrograph type = SCS Runoff Peak discharge = 103.96 cfs 
Storm frequency = 100 yrs Time to peak = 7 40 min 
Time interval = 2 min Hyd. volume = 557,326 cuft 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

33.000 ac 
1.5% 
USER 
8.00 in 
24 hrs 

Curve number = 72 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 46.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 GRSP-WEST PRE-DEV 
Hyd. No. 1 -- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 3 

8656-13 Grsp-West Post Dev. 

Hydrograph type = SCS Runoff Peak discharge = 37.92 cfs 
Storm frequency = 1 yrs Time to peak = 734 min 
Time interval = 2 min Hyd. volume = 166,071 cuft 
Drainage area = 35.100 ac Curve number = 83 
Basin Slope = 3.0% Hydraulic length = 1628 ft 
Tc method = USER Time of cone. (Tc) = 31.00 min 
Total precip. = 2.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

8656-13 Grsp-West Post Dev. 
Q (cfs) Hyd. No. 3 -- 1 Year Q (cfs) 

40.00 ..-----r--r---.----,---.,....----.-----r--..----r--r----r----r-----r 40.00 

.. . 

~ ····~···~- I ~ . . ·~····· r .. 

30.00 +---+--+---t---+---t---H---t----1---+---+--+---+--+- 30.00 

I ..... ·~······ ... "'I···· .... 1····~-· 1···-·· ~·~ .......... - . 

. , I.............. . .. • .. ...................... . 

1- '"' 

20.00 +---+--+---t---+---t----lt-+--t----1---+---+--+---+--+- 20.00 
... . "'" .. 

-· 

+ -·--·· 

····-·· I·~ 

10.00 +---+--+---t---t---t--~~~-t----1---+---+--+---+---+- 10.00 
,,_,,_, ... 

--~··-'''· 

...... r 
........... I· 

0.00 

~r·-·· .. ···~··1-'··--~····+--··· .. ···· ...... ,_. ... ~-··--t-·--·-····· -···---

'~"---..... 1:;;} ······· r· .... ~.,..iiiiiiiiO;i;,9;;;..;,;~;:-+t·:·=~-:·· .. +:l··==t 
~--_. ____ ._ __ _. ____ ~--~~-L--~-~---~-~--~--L'~--~ 0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 

- HydNo.3 
Time (hrs) 

JR048_GREENSPRINGS_WEST - 070



Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 3 

8656-13 Grsp-West Post Dev. 

Hydrograph type = SCS Runoff Peak discharge = 55.27 cfs 
Storm frequency = 2 yrs Time to peak = 732 min 
Time interval = 2 min Hyd. volume = 239,765 cuft 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

35.100 ac 
3.0% 
USER 
3.50 in 
24 hrs 

Curve number = 83 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 31.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 Grsp-West Post Dev. 
Hyd. No. 3 -- 2 Year 
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I"" " ""'"' 

'i' co" '•'" , r, , ..... '" .... 

"""'"" 

cc" I· ·---·· 
40.00 ~--~----4---~----4-----~--~~--~--~----+----+---+----+----+ 

'"'""'""'"' ,,,,, ···-· 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 -+---+---l---+---+--+---l--l----+--+---+-----11---+---+---+ 30.00 
,,,,,.,"'''"'I''"''"' ''"'"''''"""'~''''''~-·-~,.,,,. -·"+·-,,···~ ··+ 

i' ,, 

'' """''' '' i''"''''"' ·-·-!--"'''''''~-~·--··' "'.'''''--~'''''-''-' -~-,--1··-''''''~'''""'-'"' ''"'''"-'""''''_'_'"" 

·-·-·· -·----.. 
20.00 -t---l---1----+---+--+---l--l--+--+----+----ll----+---+--+ 20.00 

___ ,,,_,,_, "'' ' '''"' ''''"+'-"'''''''+'''''''''' "'''''"'"'""'"'" f-·-1--"-·+·-"''-~·+''""--··lf---·'''' ,,_, .. ,,,_,,,, ""'" -· ""'"" -··---"' 
t----·--····+--..... --·~-t-, ... - .......... , .. -· ..... _,_ ., .. , .. "", ...... __ ... ------

.. i'"" '" """"" "'"' ---· +"'""""""'""+ """"''""""lf""''"i""'"""" "" '"""~-

i""""" '""""""'" """" .,, __ , ~·--·-,--·f-'""'"'"""'"ll+o·· r-'"'""" _ .. , .. _ .. ·-· """"""~"" +--·------·+ """"'""""+-----r-----·-· 
10.00 -+---+---l---+---+--+---l+--l---+--+---+-----11---+---+---+ 10.00 

1·-""""""'"""" '""""""'""' ·+""""""'""'""+---··-·--.. +·--···-4""""" """"'" '"" \'" """""""""'"""+--""""""' "+-·""""'""+--.... ~, ...... +--·---- '""--" 
i"" """"'-~' . """""i"'""'" 'S+"""""'"""'"""'+-·--·-"'"-r-·~-'"'"~-""'""~----t··'""-''"' ""' ------"'' """ '"' ·--·-=t;:~l.: .... =~=~--~=~~------·-"" '"""'""""""'"-"'""~"'"""'""_" __ ,. ___ .. _ 

o.oo l:=:i=::J=:.:t:=:t::~~~t==t=~=:j~~±:::::t::::::t~=L o.oo 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 3 

8656-13 Grsp-West Post Dev. 

Hydrograph type = SCS Runoff Peak discharge = 116.23 cfs 
Storm frequency = 10 yrs Time to peak = 732 min 
Time interval = 2 min Hyd. volume = 503,913 cuft 
Drainage area = 35.100 ac Curve number = 83 
Basin Slope = 3.0% Hydraulic length = 1628 ft 
Tc method = USER Time of cone. (Tc) = 31.00 min 
Total precip. 
Storm duration 

Q (cfs) 

120.00 

= 
= 

... ... 

................... +··· --··1· 

!··········· ········ 
...... . . 

100.00 

... 

5.80 in 
24 hrs 

Distribution 
Shape factor 

8656-13 Grsp-West Post Dev. 
Hyd. No.3-- 10 Year 

... 
.... ··I··-··· .......... , .............. . 

I·· 
, __ .. ·- -

1 .. .. .. .... 

.......... ..... .......... 
....... ··--

............ ......... ...... . 
....... .. ....... --····+ ...... I-- ........... 

= Type II 
= 484 

..... I······ ................ 

---- ...... . ........ 
. ..• 

.. ... ., .. ..... 

Q (cfs) 

120.00 

100.00 

80.00 -t---+--+---t---+---t---1-t---l-----l---t----+---+---+--+- 80.00 
..... .. .... ... ·I·--·· .... : .................. . 

......... ........... • 1---- .......... ........... .. ... 

......... . 

60.00 -+---+--+---+--+----+-----ll-+--1-----l---+----+---t---+--+- 60.00 

40.00 -t---+--+---t---+---t----ll-i--1-----l---t----+---t---+--+- 40.00 

------1----- .......... r--.. ·-···· ·· ... .. 
· -· 1····-· -r-~---- ····· ---- · · ··· · ··--···--..,c-·--------~-- 1............ +-~-·------ --1------·--t--

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

f:=~~=::·::.~ ... -... ·:·.:·.· _· __ -_ ~--++-·---··--··· __ -... _ +_-·-_--___ ··_-------~--=----=--:....···+--~-~~~--~-~---+j+-··-~--1J~---~-_ . ~~~--- --------·· -~~=---=: -===f---~--.- =-==~==~ 
-------t---------·····+-·-------·t------------ +--------------1--·-/···:JLL...I-----------'S .... :~--..__~------+-----· --" --------- ------· r--- ---~----- - -------

0.00 t:.-::··:--:·t::--·:--:·J·:··:·:·:··j·::·:·::.·-:·:;tb;·;;_--~--~--~h~~-:::~-==t=·--=-=t==::r::=t:~·-:"'·:t··~-::·::r~---::···::::·-···::t···;;::=1 0.00 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 3 

8656-13 Grsp-West Post Dev. 

Hydrograph type = SCS Runoff Peak discharge = 175.80 cfs 
Storm frequency = 100 yrs Time to peak = 732 min 
Time interval = 2 min Hyd. volume = 771,120 cuft 
Drainage area = 35.100 ac Curve number = 83 
Basin Slope = 3.0% Hydraulic length = 1628 ft 
Tc method = USER Time of cone. (Tc) = 31.00 min 
Total precip. = 8.00 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

8656-13 Grsp-West Post Dev. 
Hyd. No.3-- 100 Year 

Q (cfs) Q (cfs) 

180.00 --,-----,---.,------,---.,-----r---r----r-----.---.------,---.,------,---.,- 180.00 
···· r····· I·· ·· ·· · ·• 

................................... 1-·... ......... ........ . ... _.... .. . ............ . 

150.00 -+---+--+---+---t----+------1H---!----+---+---+--+---+----+- 150.00 
.. .. .. i·· ............ . ....... 

... . ... ... .. ......... ······ I 

··-······ 
I· . ....... ........... .... I····· 
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90.00 -+---+--+---+---t----+----lf-1---!----+---+---+--+---+----+- 90.00 

............ ..... . . .... c-· ........... . 

···+ .. ··-·······1-··-~····r--·-····-~· 

60.00 -+---+--l----!---+--+---ll--l----+--+---+------11----+---+---+- 60.00 
f .......... ·•••••• .............. --+-··-·-· ,... .... _ ............. +··-··-·· -·+····-·······. -+-·~-+·······-........... ,... ................ +···-··--···· -···--···-- · .... . 
r-·· .. . ................ . r·-· . ····-··!--···---··+····-

................... +--- ·····-.. ··11··· · ········!·· · ... •· ··- r······ ··-·--···· · ·1-----·-······ r·-·· .. ··- ................ _..f-

.. .. ... !---···· ··~-... •·• ·-·, .. ·~-·,+-~--···-··-·+-~-·---+----··- +··--· .. --··1 

30.00 -+---+--l----!---+--+---l+--+----+--+---+------11----+---+---+- 30.00 
r-- · ·1-··---·---···+--.. ·~-···-+-·----···--t··--- .. \ .. -· ----~ .. ----- .... J-.. -· ............ f---... - ..... !-·····-·-· .. ···· -~----

~-· ·+-·--·--·---+ ................ _r-~-· .. --... -f.-.... _ .. _ -... ·· .. -_ .... t;i- -" ~ -....... -... _ ...... __ ... _·,r __ ...................... + ....... ---·--·· -----·-· ----

0.00 Jl-=··--= ......... 1:=::1==::t~d~~1:===t=·=·=-t-·=~-:-r:=:t::::::t::::::::--t:-::·-::·::--~~--;:··=j_ 0.00 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 5 

Routed BMP IV B-1 

= Reservoir 
= 100 yrs 
= 2 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 3-8656-13 Grsp-West Post Dev. 
= Wet Pond BMP IV B-1 

Storage Indication method used. VVet pond routing start elevation= 54.00 ft. 

Q (cfs) 

180.00 

150.00 

120.00 

90.00 

f.~· .• 
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1· .. .. ~ ..• 
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. ....... 
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........... .... ...... 

. r-~ 

. .... 

t····· 
. ...... 1· .. · 

··~···~ I·· 
.. .. I· 

..... 

........ 

Routed BMP IV B-1 
Hyd. No. 5 -- 100 Year 

•.... ~. -'•W 

··-·i·· 

........ I· •• ····· .... ~ 
..•. . 

~""" 

...... 

. ...... .. 
.. .... ......... ,.. ..... 

.... 1"""-

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

'•'• ·"'-·· 
····-· .... 
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.•. .... ····-
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. ....... ...• 

........... 
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. .. 
...... ···-· --~- ... "'" 

_.~w~~ 

60.00 

..... 

30.00 
~ 

0.00 

\. 
r---- \. "' 

-~~ 
0 8 16 24 32 40 48 56 

VVednesday,Apr2,2008 

= 
= 
= 
= 
= 

30.39 cfs 
770 min 
755,928 cuft 
57.74ft 
716,807 cuft 

-

Q (cfs) 
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I···· ~'~" 

.• ..... 
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! .. """'"""""""" 
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.............. 

120.00 
··•··· , . 
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•.. i···-- . .. 

90.00 

. ..... 

.,_~~· """ 

60.00 

· .. ~ ... -·--· 

64 
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0.00 
72 

- HydNo.5 - HydNo.3 [Jillill1] Total storage used= 716,807 cuft 
Time (hrs) 

JR048_GREENSPRINGS_WEST - 074



• 

Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 5 

Routed BMP IV B-1 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 1 yrs 
= 2 min 
= 3-8656-13 Grsp-West Post Dev. 
= Wet Pond BMP IV B-1 

Storage Indication method used. VVet pond routing start elevation= 54.00 ft. 

Q (cfs) 

40.00 

Routed BMP IV B-1 
Hyd. No.5 --1 Year 

.. 1-- , .... """" ">"" .... ..... ........ 

I· I .. . .. . .. ..... ... 

'~ ... 1- . ..... ........... ...... 

................ 1--·· .... 1·- 1 ......................... =• '"'N 

30.00 
"""""""" ··t--·· I· .... 1·--· 

r··· ... '"""··· I ··I·· 

. .............. --·- ... .... ··!··--··· ........... .............. 

.... _ .. 
t····~····· - I·· ...... 

20.00 

f---· f I·"· " ...... 

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

..... 

·····• -·-· 

10.00 

.......... ··-f-

0.00 
···-~ r· •.. 

r""'\ 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

....... .. ~---

I· 

1·····--· ···---------

1··-·-····· ..... " 

. .. " 

....... ..... 

VVednesday,Apr2,2008 

= 
= 
= 
= 
= 

< ·~~ 

1.492 cfs 
1066 min 
155,581 cuft 
55.12 ft 
385,299 cuft 

... .. '" ........... 

··········· 

....... t····· .......... 

.. """"" """ 

...... 

"""· I·· ········"''"" 

Q (cfs) 

40.00 

30.00 

r······--· -~---· ................. """" . .... 

·-·- ...... ···-·· r-· "" 

20.00 
I... • .. I"" " ·t· 

!--~---········· . ..... ·~--- r·· 

10.00 

~~~,M~O ---·· 

r·· .... """ 

0 10 20 30 40 50 60 70 80 90 
0.00 

100 

- HydNo.5 - HydNo.3 nJUrill] Total storage used= 385,299 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 5 

Routed BMP IV B-1 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 2 yrs 
= 2 min 
= 3-8656-13 Grsp-West Post Dev. 
= Wet Pond BMP IV B-1 

Storage Indication method used. VVet pond routing start elevation= 54.00 ft. 

Peak discharge = 
Time to peak = 
Hyd. volume = 
Max. Elevation = 
Max. Storage = 

Q (cfs) 

60.00 

Routed BMP IV B-1 
Hyd. No. 5--2 Year 

.. . .. .... 

I······ c. .. .. .... ··~·· .. I···· ...•. • ···I·· ........ I······ .... I~· ···~······· 
..... ... 

I· I······ .. .......... ······ ""~ 
... ... I······· . ..... 

50.00 
I· ........ •... ....... ~ ... .. ·~··· ... .• ............... . . .. 

....... ..... ... I· .. • I· . I·· . ........ 
. ... •... ·-· .... I· . ··~· f- ....... I·· . .. 
........ ....... ... ·-·· .... I·· . .... . .. c.- .. ~~·· .. 

40.00 
..... r· ....... ..... ·-f ... ........... ···I· ... .. 

...... " ....... I· :· .. .. ....... ... .... ···+· .. 

..... ...... i"" I· .................... ... ..... ....... I··· ··-- ~ ................... !" ............. . ..... . .. 
·-~·~· ...... ............. "'"M ... ·1------· . ..... 1 .. ~ .......... 

30.00 
... M"' ... ............ ···-·· ........... ...... . .......... ...... -· ...... ..... r-.......... ........... 

..... ·--- ............ ..... '"' ....... 
-~-·"'""' 

.... 1 ............. ............. 
...... ........ .... .... ·--- ... --·-·-
c ... ... 

-·-~· 

20.00 

~-

f ...... ~.~ .. ..... 

C'' 

10.00 

'"""'"""'i"' 

!'"""'"'"'"""''"' ------ --.. - ... _. 
f.. ................... ~. 

0.00 :--"\ 

0 10 20 30 40 50 60 70 80 

1.900 cfs 
1094 min 
227,536 cuft 
55.61 ft 
441 ,901 cuft 
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•""' 
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Q (cfs) 
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100 

- HydNo.5 - HydNo.3 [[illiiJH Total storage used = 441,901 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 5 

Routed BMP IV B-1 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 10 yrs 
= 2 min 
= 3- 8656-13 Grsp-West Post Dev. 
= Wet Pond BMP IV B-1 

Storage Indication method used. VVet pond routing start elevation = 54.00 ft. 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

VVednesday,Apr2,2008 

= 10.63 cfs 
= 812 min 
= 489,099 cuft 
= 56.77 ft 
= 584,495 cuft 

Q (cfs) 

120.00 

Routed BMP IV B-1 
Hyd. No.5-- 10 Year 

Q (cfs) 

120.00 
!······· ........... . . ... I 

100.00 100.00 
'"""' 

'"·. ,, r···· .. .... . ..... , .. "' ....... +.,~··· .. ·-······!···· ........ ·~· .... , ....... ····"'··· 
........ 1., .. , .. 

80.00 -+----1!---.--t---+-----l---t---+----t---t---+----+---t---+- 80.00 
'"'"' '""'"' 

i'"'"' ''" "'"' '' ""' "''' t'""'""''"'"' '''"''""""""'''"' "''"'"''""'" ''"'""+""'""""'"""'" """"' """" '"" 

'"" '"'" i""""'-""'"'"'''"'"''" '"""'' "'"""' '" '' '"""" "'"" ""'"'''""'"''''"'""""i 

'"""" '" "" """ .. f···· ...... ,,,,., .... , .•. , .. 

60.00 -t----lf---11--t---+-----l---+---+----t---l---+----+---t---+- 60.00 
'"'"' ''""" 

............ + .. t··· .. ·r.. . .... t ................ +···--... -... -r, .. . 
·· ·--~·-···-.. --+-.. ··-· -1· .. ·-·~ .. - ···+· .. ····-···-~!---··--· ...... 

"''""""'' "'"""""""'""' 

40.00 -+----t----+----ll----t---+---1---+---+---+----ll----t----+- 40.00 

20.00 -+----+----+----lt----+---+---t----1----+---+----ll----t----+- 20.00 
·-f... • ..... ~ .. ·----·- .............. _ ... , f--· r ...... ---11---.... - ....... ·i-· .. ~····-"-··-c"""'""'" _, ..... .. 

0.00 

~-----~ S:-~~ --_-- - ---- ~:::_-::_:::: ~~:=::-=-~ r-::=~ :: ..... _ ...................... _~--"'-·~··--·+~·~~-.. -··_-·-_--

0.00 
0 8 ,16 24 32 40 48 56 64 72 80 88 96 

- HydNo.5 - HydNo.3 IIIITITIIJ! Total storage used = 584,495 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 5 

Routed BMP IV B-1 

= Reservoir 
= 25 yrs 

Peak discharge 
Time to peak 

= 15.29 cfs 
= 790 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 2 min Hyd. volume = 560,945 cuft 
Max. Elevation = 57.03 ft = 3- 8656-13 Grsp-West Post Dev. 

= Wet Pond BMP IV B-1 Max. Storage = 618,966 cuft 

Storage Indication method used. VVet pond routing start elevation = 54.00 ft. 

Q (cfs) 

140.00 

120.00 

100.00 

Routed BMP IV B-1 
Hyd. No. 5 -- 25 Year 

,, "'' ''"' "' ' "" 

., "'" ····1--· 

""' '''"'" '"' !-"-·· " " ',, 

'""'""+~·~· "'""'"' """' '"''i'''' ....... ~, ...... r-·-· ..... .. ..... ~............. .• . ......... ~. 
""'"""""' '"'~·+"''"'' "'""' ' "'"I"''" ' ''"" ''' i"' " ',,, I'"''' '" '"" 

,. , ................... 
'' """ ""'"" ' "'""'''"' ,,,,,,,, ···r-· ,, ..... '"'' 

···-· ~- ....... I··~· ·I· · · ..... · ..... I.,,. .. . . • , ,. ,,, 
" 

',,,, , '' '" ,,,,,,_ "' ,,, '''''"'"''"""+····"''"'"''' ·--·!-···"-' 
"'""' 

80.00 -+---+--tt-+---t---__,---l----+---t----+----+---+----+ 
,,, ''"'+···· ',, '"'''' '''''""'" ' '"" I'""'''''''' 

'" "'"" '-~+~~- """"""" ""'"''"~1·-"""~"" ' ....... ,,,,.,,,,, 

, .. ,...... ·- .......... ~ .. -~........... "I'"""' '"" "" 

......... ~. . ..... I~· ....... . ... r .............. . "''""" "'"""""'"'"!-·-""'"""'"""'"'"if· ... ''"' '" 

60.00 -+---+---+---1---__,---l----+---t----+----+---+----+ 
, ........... ~ .......... +- .... ·~·-+---~+-.. ·~--~--+ '"" 

r ................. ~ ............... ,_ ..... ..-... -+ ... 
'""''' 

.• 1---

40.00 -+---t------l---+---t---+---+----t---+---t----t---+ 
~'--"' ___ .,.,~~ 

-~-.. -+------.-~+~~---- ... -~----~--
1-----·-~ A-·-··- .. ·1----..... t--.----· - ............... _ ............. --........ ----... ·-·-"-+-~--......... --11· .. -- .. ~·--+·--.. ------ ----.. ·-- r------..... . 
I"""" ......... 

Q (cfs) 
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20.00 -+---+-- ---li-----t---+---+----+----+----+---+---t----r 20.00 .. a_-------.. ~ ... .......... - ... -- .. ------ ---- --·--+---.. --............ lr---·-·-·-·---.. 1--· -·-----.... ---.. -·f---.. -.... - ·--

t-............. ,_ .......... 1~---· \."' ,.,._ ""-·--- ~~~~-· .. := ~----·~~-~-·-_ .. _ .. -.... ,· .. ,_ .... _ .. __ -... +·-_""""'~ .. ,-, ___ ,+---.---~-t--.. ·-·-·" -~----~~~: 

0.00 -4
1
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- HydNo.5 - HydNo.3 IIITJIIJ[] Total storage used= 618,966 cuft 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 5 

Routed BMP IV B-1 

VVednesday,Apr2,2008 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 100 yrs 

Peak discharge = 30.39 cfs 

= 2 min 
= 3- 8656-13 Grsp-West Post Dev. 
= Wet Pond BMP IV B-1 

Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Storage Indication method used. VVet pond routing start elevation = 54.00 ft. 

Q (cfs) 

180.00 

150.00 

120.00 

90.00 

60.00 

30.00 

0.00 
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I··· ...... ...... , ............ 
... ....... f··- .. i'-··-- ...... 
................ ...... , ... 1·---
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................................ r .............. 

'"!"'""'~ 

...... 1· ... - .. 

-·~ .......... - ............ 
............. ............ f"" 

-· 

_,, ....... , 
~ .. -· 

Routed BMP IV B-1 
Hyd. No.5-- 100 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 10 

8656-13 Grsp-West Phase I E&S 

Hydrograph type = SCS Runoff Peak discharge = 56.66 cfs 
Storm frequency = 1 yrs Time to peak = 734 min 
Time interval = 2 min Hyd. volume = 259,904 cuft 
Drainage area = 35.100 ac Curve number = 93 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

3.0% 
USER 
2.80 in 
24 hrs 

Hydraulic length = 1628 ft 
Time of cone. (Tc) = 37.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 Grsp-West Phase I E&S 
Hyd. No. 10 -- 1 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 10 
8656-13 Grsp-West Phase I E&S 

Hydrograph type = SCS Runoff Peak discharge = 74.31 cfs 
Storm frequency = 2 yrs Time to peak = 734 min 
Time interval = 2 min Hyd. volume = 344,500 cuft 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

35.100 ac 
3.0% 
USER 
3.50 in 
24 hrs 

Curve number = 93 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 37.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 Grsp-West Phase I E&S 
Hyd. No. 10 --2 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 10 

8656-13 Grsp-West Phase I E&S 

Hydrograph type = SCS Runoff Peak discharge = 131.69 cfs 
Storm frequency = 10 yrs Time to peak = 734 min 
Time interval = 2 min Hyd. volume = 627,970 cuft 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

140.00 
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...... .. .. 1······ ...... 

120.00 

100.00 

35.100 ac 
3.0% 
USER 
5.80 in 
24 hrs 

Curve number = 93 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 37.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 Grsp-West Phase I E&S 
Hyd. No. 10--10 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 10 

8656-13 Grsp-West Phase I E&S 

Hydrograph type = SCS Runoff Peak discharge = 146.51 cfs 
Storm frequency = 25 yrs Time to peak = 734 min 
Time interval = 2 min Hyd. volume = 702,594 cuft 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

160.00 

= 35.100 ac 
= 3.0% 
= USER 
= 6.40 in 
= 24 hrs 
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''""""" "" """" 

'' ,, ' 

Curve number = 93 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 37.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 Grsp-West Phase I E&S 
Hyd. No. 10-25 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 10 

8656-13 Grsp-West Phase I E&S 

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

= SCS Runoff 
= 100 yrs 
= 2 min 
= 35.100 ac 
= 3.0% 
=USER 
= 8.00 in 
= 24 hrs 

VVednesday,Apr2,2008 

Peak discharge = 185.83 cfs 
Time to peak = 734 min 
Hyd. volume = 902,242 cuft 
Curve number = 93 
Hydraulic length = 1628 ft 
Time of cone. (Tc) = 37.00 min 
Distribution = Type II 
Shape factor = 484 

8656-13 Grsp-West Phase I E&S 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 12 
Sediment Basin IV B-1 

Hydrograph type = Reservoir 
Storm frequency = 1 yrs 
Time interval = 2 min 
Inflow hyd. No. = 10-8656-13 Grsp-West Phase I E&S 
Reservoir name = Sediment Basin IV B-1 

Storage Indication method used. VVet pond routing start elevation= 50.80 ft. 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 12 

Sediment Basin IV B-1 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Time interval = 2 min 
Inflow hyd. No. = 10-8656-13 Grsp-West Phase I E&S 
Reservoir name = Sediment Basin IV B-1 

Storage Indication method used. VVet pond routing start elevation= 50.80 ft. 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 
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= 297,009 cuft 
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- HydNo.12 - HydNo.10 fJIDIJTJ] Total storage used= 297,009 cuft 
Time (hrs) 

JR048_GREENSPRINGS_WEST - 086



Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 12 

Sediment Basin IV B-1 

Hydrograph type = Reservoir 
Storm frequency = 10 yrs 
Time interval = 2 min 
Inflow hyd. No. = 10-8656-13 Grsp-West Phase I E&S 
Reservoir name = Sediment Basin IV B-1 

Storage Indication method used. VVet pond routing start elevation = 50.80 ft. 

Q (cfs) 

140.00 

Sediment Basin IV B-1 
Hyd. No. 12 -- 10 Year 
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Hyd. volume 
Max. Elevation 
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- HydNo.10 ffiTliiHJ Total storage used= 502,044 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 12 
Sediment Basin IV B-1 

Hydrograph type = Reservoir 
Storm fr~quency = 25 yrs 
Time interval = 2 min 
Inflow hyd. No. = 10-8656-13 Grsp-West Phase I E&S 
Reservoir name = Sediment Basin IV B-1 

Storage Indication method used. VVet pond routing start elevation= 50.80 ft. 

Q (cfs) 

160.00 

140.00 

120.00 

100.00 

Sediment Basin IV B-1 
Hyd. No. 12 --25 Year 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

VVednesday,Apr2,2008 

= 8.545 cfs 
= 862 min 
= 697,291 cuft 
= 56.36 ft 
= 541 ,907 cuft 

Q (cfs) 
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140.00 

o.oo 1.::.-.:." ... -~.-"··--::;~. ~~~f~~~::::::E:::::f~~~~;;;~I.:.:::::t:::::::l o.oo 
0 8 16 24- 32 40 48 56 64 72 

- HydNo.12 - HydNo.10 rnn:nm Total storage used = 541 ,907 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 12 
Sediment Basin IV B-1 

Hydrograph type = Reservoir 
Storm frequency = 100 yrs 
Time interval = 2 min 
Inflow hyd. No. = 10- 8656-13 Grsp-West Phase I E&S 
Reservoir name = Sediment Basin IV B-1 

Storage Indication method used. VVet pond routing start elevation = 50.80 ft. 

Sediment Basin IV B-1 
Hyd. No. 12 -- 100 Year 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

VVednesday,Apr2,2008 

= 19.84 cfs 
= 794 min 
= 896,830 cuft 
= 57.09 ft 
= 635,404 cuft 
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- HydNo.12 - HydNo.10 f[IUITITI Total storage used= 635,404 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 20 

BMP IV B-1 As-Built 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 1 yrs 
= 2 min 
= 3-8656-13 Grsp-West Post Dev. 
= BMP IV B-1 As-Built 

Storage Indication method used. VVet pond routing start elevation= 53.70 ft. 

Q (cfs) 

40.00 

BMP IV B-1 As-Built 
Hyd. No. 20 -- 1 Year 
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VVednesday,Apr2,2008 

= 2.199 cfs 
= 928 min 
= 144,623 cuft 
= 54.65 ft 
= 534,088 cuft 
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IIITIIJID Total storage used = 534,088 cuft 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 VVednesday,Apr2,2008 

Hyd. No. 20 

BMP IV B-1 As-Built 

= Reservoir 
= 2 yrs 

Peak discharge 
Time to peak 

= 7.871 cfs 
= 784 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 2 min Hyd. volume = 218,165 cuft 
= 3-8656-13 Grsp-West Post Dev. 
= BMP IV B-1 As-Built 

Max. Elevation 
Max. Storage 

= 54.86 ft 
= 558,642 cuft 

Storage Indication method used. VVet pond routing start elevation= 53.70 ft. 

BMP IV B-1 As-Built 
Q (cfs) Hyd. No. 20 -- 2 Year Q (cfs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 20 
BMP IV B-1 As-Built 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 10 yrs 
= 2 min 
= 3- 8656-13 Grsp-West Post Dev. 
= BMP IV B-1 As-Built 

Storage Indication method used. VVet pond routing start elevation = 53.70 ft. 

Q (cfs) 

120.00 

BMP IV B-1 As-Built 
Hyd. No. 20 -- 10 Year 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 20 
BMP IV B-1 As-Built 

= Reservoir 
= 25 yrs 
= 2 min 

Peak discharge 
Time to peak 
Hyd. volume 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 3- 8656-13 Grsp-West Post Dev. 
= BMP IV B-1 As-Built 

Max. Elevation 
Max. Storage 

Storage Indication method used. VVet pond routing start elevation= 53.70 ft. 
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"""' "" +· "'''"'"""'"' 

.... ! ............... I···" , .... 
""""" " ... - ..... "" '"'"'"""" "" , ............. ""'' 

'"'"" I""'""""'""""" C'""'' """ 1····-·· 

" I··· """''"""~"''" 

....... ",,, ''"""'""'" f········ """" '' ~. '"" 

'·' 
1 ....... " '""""" 

,,,,,,, -

""""'""" .... '"""""""' "" '"' 

I'' , ..... ' " ........ , ... "'""" 

.... I ·I--"''"" t~ 

1·-~·· ..... 

""I"'""""'" '"" ""'""'' I·· 
"' I· '" 

I"""'"'"- "' """' ··-" ...... 
"I""""""'" '""" I .... -~~" " I-""""'"' 

I""""""'"·-· ........... 

. ... ' "" r .......... ~ ....... 1 ........ 

VVednesday,Apr2,2008 

= 35.96 cfs 
= 762 min 
= 554,065 cuft 
= 56.07 ft 
= 707,568 cuft 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 20 
BMP IV B-1 As-Built 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 100 yrs 
= 2 min 
= 3-8656-13 Grsp-West Post Dev. 
= BMP IV B-1 As-Built 

Storage Indication method used. VVet pond routing start elevation= 53.70 ft. 

Q (cfs) 
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Hyd. No. 20 -- 100 Year 
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- HydNo.20 - HydNo.3 OIIffifU Total storage used= 816,586 cuft 
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Hydrograph Return Period Recap 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

No. type Hyd(s) description 

(origin) 1-Vr 2-Vr 3-Vr 5-Vr 1Q-Yr 25-Yr 5o-Yr 10Q-Vr 

1 SCS Runoff ------- 21.99 40.09 ------- ------- 110.24 144.07 ................... 215.21 2 YR PRE DEVELOPMENT 

2 SCS Runoff ------- 21.99 40.09 ------- ------- 110.24 144.07 .................. 215.21 10 YR PRE- DEVELOPMENT 

3 SCS Runoff ................... 58.04 88.71 .. ................ ------- 189.64 234.79 ------- 326.27 2 YR POST DEVELOPMENT 

4 Reservoir 3 16.82 29.53 ................... ------- 43.21 75.37 ------- 152.14 2 YR POST ROUTED 

5 SCS Runoff ------- 58.04 88.71 ------- ------- 189.64 234.79 ................... 326.27 10 YR POST DEVELOPMENT 

6 Reservoir 5 16.82 29.53 ------- ------- 43.21 75.37 ................... 152.14 10 YR POST ROUTED 

7 SCS Runoff ------- 58.04 88.71 ------- ------- 189.64 234.79 ------- 326.27 25 YR POST DEVELOPMENT 

8 Reservoir 7 16.82 29.53 ------- ------- 43.21 75.37 ------- 152.14 25 YR POST ROUTED 

9 SCS Runoff .................... 58.04 88.71 ------- ------- 189.64 234.79 ------- 326.27 100 YR POST DEVELOPMENT 

10 Reservoir 9 16.82 29.53 ------- ------- 43.21 75.37 ------- 152.14 100 YR POST ROUTED 

11 Reservoir 3 17.94 31.40 ------- ------- 44.89 53.57 ------- 94.69 2YR ROUTED 

12 Reservoir 5 17.94 31.40 ------- ------- 44.89 53.57 ------- 94.69 10YR ROUTED 

13 Reservoir 7 17.94 31.40 ------- ------- 44.89 53.57 ------- 94.69 25 YR ROUTED 

14 Reservoir 9 17.94 31.40 ------- ------- 44.89 53.57 ------- 94.69 100 YR ROUTED 

'&lJ ~ ~ 
~ . 9? c,F5 z,, 

f60f k-· ... I fO . 0 ? c-r~ 
~tr b. z '-1 t?} 

_?1· 
z- /) 'rJp_.t ~. -z../ ~F? 

o~· c:-l \) ~,11,~. I 0 ,_ J 

/'It~ ~ 

@,;77·~' ~~ \)+5 ~ r<Jv (" 
eN /"'""" !1· ,t(tF> ~f9·7'V 

y\ v ~vl-e '7!-t.(i)c'l'~ 0~ 
i\lJ zr 

~ ( 0 v(!-ov1 9y. b "crf> @.W 
r ~()~ 

~~~ 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 1 

2 YR PRE DEVELOPMENT 

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

Q (cfs) 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 

.......... 

.. 

0 

I 

3 

-- HydNo.1 

= 10 yrs 
= 153.30 ac 
= 0.7% 
= LAG 
= 5.60 in 
= 24 hrs 

I I 

I ... I 

I ..... 

. ......... 

6 9 

Wednesday, Jan 10 2007, 1:15PM 

Peak discharge = 110.24 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 139.9331 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume= 1,374,087 cuft 

2 YR PRE DEVELOPMENT 
Hyd. No.1 -- 10 Yr Q (cfs) 

120.00 

~ 
.......... 

\•• I····· ............ .... 

················· ·······'····· \ 
.......... . ··············· . 

··········· 

\ 
~ 
~ ) -

12 15 18 21 

100.00 

. .... 

80.00 
················· ............. 

60.00 

40.00 

20.00 

~·· 

0.00 
27 24 

Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 2 
10 YR PRE- DEVELOPMENT 

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

Q (cfs) 

120.00 

100.00 

= SCS Runoff 
= 10 yrs 
= 153.30 ac 
= 0.7% 
= LAG 
= 5.60 in 
= 24 hrs 

Wednesday, Jan 10 2007, 1:15PM 

Peak discharge = 110.24 cfs 
Time interval = 6 min 
Curve number = 70 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 139.9331 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 1,374,087 cuft 

10 YR PRE- DEVELOPMENT 
Hyd. No.2-- 10 Yr Q (cfs) 

120.00 

~ 100.00 

····I ...... ........... ················ .. \ I· ..... ........... .. 

.... I 

80.00 
I· .... ......... '··· 

60.00 

40.00 

20.00 

0.00 

..... __) 
0 3 6 9 12 

-- HydNo.2 

. ....... 

\ I 
.... ........ ........... .... 

..... ........ 

\ 

\ 

\ 
~ :------r-

15 18 21 

80.00 
........ I·· ......... 

I . ... 

60.00 

40.00 

20.00 

~ 0.00 
27 24 

Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve Wednesday, Jan 10 2007, 1:16PM 

Hyd. No. 3 
2 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 189.64 cfs 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

210.00 

180.00 

150.00 

120.00 

90.00 

60.00 

30.00 

0.00 

I· 

I· 

...... 

.... 

...... 

I 

I 

.... 

0 3 

= 10 yrs 
= 154.80 ac 
= 0.7% 
= LAG 
= 5.60 in 
= 24 hrs 

........ I 

......... 

............... 

I 

I 

6 

-- HydNo.3 

Time interval = 6 min 
Curve number = 80 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 104.8565 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 1,901,258 cuft 

2 YR POST DEVELOPMENT 
Hyd. No.3-- 10 Yr 

......... I ·····I I··· 

A 
\ 

,· ... ...... ············· .... 

............ ............ ............ .. 

··········· '········· , ...... 

..... ........ '············· .............. I ..... 

I 

\ 
. ..... 

........ 

..... ........... 

··········· 

.. I 

..... I· 

7 ·~ ----
9 12 15 18 21 

............ I 

................. ..... 

····· ··················· 

I 

'········ 

~ 
24 

....... 

...... 

. ........ 

Q (cfs) 

210.00 

180.00 

150.00 

120.00 

90.00 

60.00 

30.00 

0.00 
27 

Time (hrs) 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 5 
10 YR POST DEVELOPMENT 

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

= SCS Runoff 
= 10 yrs 
= 154.80 ac 
= 0.7% 
=LAG 
= 5.60 in 
= 24 hrs 

Wednesday, Jan 10 2007, 1:17PM 

Peak discharge = 189.64 cfs 
Time interval = 6 min 
Curve number = 80 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 104.8565 min 
Distribution = Type II 
Shape factor = 484 

Hydrograph Volume = 1,901 ,258 cuft 

Q {cfs) 

210.00 

10 YR POST DEVELOPMENT 
Hyd. No.5-- 10 Yr 

Q {cfs) 

210.00 
·········· . I ...... 

180.00 A 
\ 

.......... ...... 

150.00 

!············ ,··· ··············! ......... + f····· , .. 

120.00 
......... 

90.00 

: ........ ...... I ..... ... 

60.00 

30.00 

0.00 

..... ...... 

~ -
0 3 6 9 12 

-- HydNo.5 

I .......... 

······· I ........... ........... 

..... 

..... '····· ..... 

....... .... 

\ 
~ I !················ 

1----

15 18 21 

················ 

············ ! 

.... 

~ 
24 

180.00 

150.00 

120.00 
...... 

90.00 

. ..... 

60.00 

30.00 

0.00 
27 

Time {hrs) 
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Hydrograph Plot 
Hydraftow Hydrographs by lntelisolve Wednesday, Jan 10 2007, 1 :34 PM 

Hyd. No. 9 
1 00 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 189.64 cfs 
Storm frequency = 10 yrs Time interval = 6 min 
Drainage area = 154.80 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method = LAG Time of cone. (Tc) = 104.8565 min 
Total precip. = 5.60 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Hydrograph Volume = 1 ,901,258 cuft 

Q (cfs) 

210.00 

100 YR POST DEVELOPMENT 
Hyd. No.9-- 10 Yr Q (cfs) 

210.00 
............ I···· ... ............ , ... 

180.00 ~ 

\ 
...... .... I I . 

150.00 

....... ·······I ....... I· ············ I 

120.00 
... I .. ........ ........... 

90.00 

....... .... 

60.00 

30.00 

0.00 

___;) 
0 3 6 9 12 

-- Hyd No.9 

·························· ·················· ........ ··········· ... 

........ ..... , ................. 

············ I··················· ..... !······· 

········I···· •·· 

...... ... .... ........ 

\ 
··~ 

1----

15 18 21 

. .......... 

180.00 

t··········· . ... 

150.00 

120.00 . ..... 

90.00 

........... ... ........ 

~ 
24 

60.00 

30.00 

0.00 
27 

Time (hrs) 
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Hydrograph Summary Report 

Hyd. Hydrograph Peak 
flow 
(cfs) 

Time 
interval 
(min) 

Time to 
peak 
(min) 

Volume Inflow 
hyd(s) 

Maximum 
elevation 

(ft) 

Maximum 
storage 
(cuft) 

Hydrograph 
description No. type 

(origin) 

1 SCS Runoff 

2 SCS Runoff 

3 SCS Runoff 

4 Reservoir 

5 SCS Runoff 

6 Reservoir 

7 SCS Runoff 

8 Reservoir 

9 SCS Runoff 

10 Reservoir 

11 Reservoir 

12 Reservoir 

13 Reservoir 

14 Reservoir 

8656-1.gpw 

40.09 

40.09 

88.71 

29.53 

88.71 

29.53 

88.71 

29.53 

88.71 

~3 

lj~ 
31.40 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

798 

798 

780 

870 

780 

870 

780 

870 

780 

870 

870 

870 

(cuft) 

555,970 

555,970 

909,061 

909,033 

909,061 

909,033 

909,061 

909,033 

909,061 

909,033 

909,035 

909,035 

3 

5 

7 

9 
3 

5 

57.38 

57.38 

57.38 

57.38 

i/'ft.99\ 
57.99 

440,289 

440,289 

440,289 

440,289 

429,362 

429,362 

2 YR PRE DEVELOPMENT 

10 YR PRE- DEVELOPMENT 

2 YR POST DEVELOPMENT 

2 YR POST ROUTED 

10 YR POST DEVELOPMENT 

10 YR POST ROUTED 

25 YR POST DEVELOPMENT 

25 YR POST ROUTED 

100 YR POST DEVELOPMENT 

100 YR POST ROUTED 

2YR ROUTED 

10YR ROUTED 

\ 31.40 6 870 909,035 7 57.99 

~ • 870 ····= . D 429,362 25 YR ROUTED 

100 YR ROUTED 429,362 

~~-~ vi~ ·~for' ;11~~. 
--" +# ht f ~~ ;---Pr I ~ tV It I 

tl e I } 
fTI I 0 \t,---

1/ 

Return Perio~ Ye_,} Wednesday, Jan 1 0 2007, 1 :23 PM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 11 
2 YR ROUTED 

= Reservoir 
= 10 yrs 
= 3 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = ASBUIL T WET POND 

Storage Indication method used. 

2YRROUTED 
Hyd. No. 11 -- 10 Yr 

Wednesday, Jan 10 2007, 1:20PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 44.89 cfs 
= 6 min 
= 59.32 ft 
= 987,003 cuft 

Hydrograph Volume = 1,901 ,233 cuft 

Q (cfs) Q (cfs) 

210.00 ,-----,-----,---~---,-------,------,-----,--------,-------,------, 210.00 

180.00 180.00 

150.00 

120.00 120.00 

o.oo -L----....1..--_,.-~~-L __ L __ ~--=t::====b=====b-.-......J __ __j_ o.oo 
0 5 10 15 20 25 30 35 40 45 50 

-- Hyd No.11 -- HydNo.3 
Time (hrs) 
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Hydrograph Summary Report 

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

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

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

1 SCS Runoff 110.24 6 798 1,374,087 ......... ------ ------ 2 YR PRE DEVELOPMENT 

2 SCS Runoff 110.24 6 798 1,374,087 ---- ------ ------ 10 YR PRE- DEVELOPMENT 

3 SCS Runoff 189.64 6 780 1,901,258 ---- ------ ------ 2 YR POST DEVELOPMENT 

4 Reservoir 43.21 6 882 1,901,229 3 59.16 1,006,291 2 YR POST ROUTED 

5 SCS Runoff 189.64 6 780 1,901,258 ---- ------ ------ 10 YR POST DEVELOPMENT 

6 Reservoir 43.21 6 882 1,901,229 5 59.16 1,006,291 10 YR POST ROUTED 

7 SCS Runoff 189.64 6 780 1,901,258 ---- ------ ------ 25 YR POST DEVELOPMENT 

8 Reservoir 43.21 6 882 1,901,229 7 59.16 1,006,291 25 YR POST ROUTED 

9 SCS Runoff 189.64 6 780 1,901,258 ---- ------ ............. 100 YR POST DEVELOPMENT 

10 Reservoir 43.21 6 882 1,901,229 9 59.16 1,006,291 100 YR POST ROUTED 

11 Reservoir 44.89 6 882 1,901,233 3 59.32 987,003 l2YR ROUTED 

12 Reservoir 44.89 6 882 1,901,233 5 59.32 987,003 ~10 YR ROUTED 

13 Reservoir 44.89 6 882 1,901,233 7 59.32 987,003 125 YR ROUTED 
' 

14 Reservoir 44.89 6 882 1,901,233 9 59.32 987,003 1oo YR ROUTED . 

,KJ/ 
,~, {~ 

r ~ 
8656-1.gpw Return Period:~O Ye~ Wednesday, Jan 1 0 2007, 1 :23 PM 
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Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 12 
10 YR ROUTED 

= Reservoir 
= 10 yrs 
= 5 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = ASBUIL T WET POND 

Storage Indication method used. 

Q {cfs) 

210.00 

180.00 

150.00 

120.00 

10YR ROUTED 
Hyd. No. 12-- 10 Yr 

Wednesday, Jan 10 2007, 1:20 PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 44.89 cfs 
= 6 min 
= 59.32 ft 
= 987,003 cuft 

Hydrograph Volume = 1,901,233 cuft 

Q {cfs} 

120.00 

~_L_ _ _l __ ~~-=:t===:::::::j==:=::b--...L-_J_ 0.00 

0 5 10 15 20 25 30 35 40 45 50 

-- HydNo.12 -- HydNo.S ::: Req. Stor = 987,003 cuft 
Time {hrs) 
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Hydrograph Summary Report 

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

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

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

1 SCS Runoff 215.21 6 798 2,604,881 ......... .. .......... .. .......... 2 YR PRE DEVELOPMENT 

2 SCS Runoff 215.21 6 798 2,604,881 ........ .. .......... ... ...... _ 10 YR PRE- DEVELOPMENT 

3 SCS Runoff 326.27 6 780 3,281,451 ......... .. .......... ---- 2 YR POST DEVELOPMENT 

4 Reservoir 152.14 6 852 3,281,421 3 60.70 1,552,553 2 YR POST ROUTED 

5 SCS Runoff 326.27 6 780 3,281,451 ........ _ ........ __ ....... 10 YR POST DEVELOPMENT 

6 Reservoir 152.14 6 852 3,281,421 5 60.70 1,552,553 10 YR POST ROUTED 

7 SCS Runoff 326.27 6 780 3,281,451 ......... ............ ----- 25 YR POST DEVELOPMENT 

8 Reservoir 152.14 6 852 3,281,421 7 60.70 1,552,553 25 YR POST ROUTED 

9 SCS Runoff 326.27 6 780 3,281,451 ........ ----- ............. 100 YR POST DEVELOPMENT 

10 Reservoir 152.14 6 852 3,281,421 9 60.70 1,552,553 100 YR POST ROUTED 

11 Reservoir 94.69 6 870 3,281,426 3 60.61 1,755,959 2YR ROUTED 

12 Reservoir 94.69 6 870 3,281,426 5 60.61 1,755,959 10YR ROUTED 

13 Reservoir 94.69 6 870 3,281,426 7 60.61 1,755,959 25YR ROUTED 

14 Reservoir 94.69 6 870 3,281,426 9 
r- ---- -_;;~ 1,755,959 100 YR ROUTED 

-~"r 0~ 

8656-1.gpw Return Period: 100 Year Wednesday, Jan 10 2007, 1:23PM 

Hydraflow Hydrographs by lntelisolve 
JR048_GREENSPRINGS_WEST - 105



Hydrograph Plot 
Hydraflow Hydrographs by lntelisolve 

Hyd. No. 14 
100 YR ROUTED 

= Reservoir 
= 10 yrs 
= 9 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Reservoir name = ASBUIL T WET POND 

Storage Indication method used. 

100 YR ROUTED 
Hyd. No. 14-- 10 Yr 

Wednesday, Jan 10 2007, 1:20PM 

Peak discharge 
Time interval 
Max. Elevation 
Max. Storage 

= 44.89 cfs 
= 6 min 
= 59.32 ft 
= 987,003 cuft 

Hydrograph Volume = 1,901,233 cuft 

Q (cfs) Q (cfs) 

210.00 ---.-------,------,.-------r---,--------,----.-----.-------.-----r----r 210.00 

180.00 

150.00 150.00 

120.00 

0.00 --L----.1...--~ ~ _ _L __ _L __ __b~-=::t:::::==:±:==:::b.--.L--j__ 0.00 
0 5 1 0 15 20 25 30 35 40 45 50 

-- HydNo.14 -- HydNo.9 
Time {hrs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve 

Pond No. 4 - ASBUIL T WET POND 
Pond Data 

Wednesday, Jan 10 2007, 1:36 PM 

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 
3.04 
5.04 

.,,v, 
56.96 ,. 
60.00 
62.00,"'{,{).~. 

Culvert I Orifice Structures 

[A] [B) 

Rise (in) = 24.00/ 0.00 
Span (in) = 24.00 0.00 
No. Barrels 

=1 J 0 

Invert El. (ft) = 49.51 0.00 

Length (ft) = 75.00:; 0.00 

Slope(%) = 2.16 0.00 

N-Value = .013 ./ .000 

Orif. Coeff. = 0.60 0.00 
Multi-Stage = n/a No 

257,683 
378,676 
420,000 

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

Stage I Storage I Discharge Table 

[D) 

0.00 
0.00 
0 
0.00 
0.00 
0.00 
.000 
0.00 
No 

Stage Storage Elevation ClvA ClvB 
ft cuft ft cfs cfs 

0.00 0 56.96 38.41 
3.04 967,266 60.00 46.59 
5.04 1,765,942 62.00 51.27 

ClvC 
cfs 

0 
967,266 
798,676 

0 
967,266 

1,765,942 

Weir Structures 

[A] [B) [C) 

Crest Len (ft) = 10.00J 2o.oo/ o.oo 
Crest El. (ft) = 56.96 59.76 0.00 

Weir Coeff. = 3.33 3.33 0.00 

Weir Type = Riser Rect 

Multi-Stage =Yes No No 

[D) 

0.00 
0.00 
0.00 

No 

Exfiltration = 0.000 in/hr (Wet area) Tailwater IElev. = 0.00 ft 

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

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

0.00 0.00 0.00 
159.01 7.05 53.65 
339.44 201.15 252.42 
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HYDROLOGIC REPORT FOR 

GREENSPRINGS WEST PHASE ONE 

SWMIBMP WET POND #1 

AES JOB NUMBER 8656-1 

PREPARED BY 

AES CONSULTING ENGINEERS 
5248 OLDE TOWNE ROAD, SUITE #1 
WILLIAMSBURG, VIRGINIA 23188 

FEBRUARY 19, 1999 

CONSULnNG ENGINEERS 

: I 

I I 

I 
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CONSULnNG ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

PROJECT ~~S~I\J(p \NeST "PH: ' 
PROJECT NO. 8b% - ( 
SUBJECT c;vJfA/~Mrf ~t> ~t&:l 
SHEET NO. ' OF~:3 __ _ 

CALCULATED BY c.A-4-t 

··::.•.·:Wt= T . :.~·Po~ U>-~ ~-~-·~f ·&+J·.·--· ··.·-=f:=L=:·.~ •. :~~·-~=~·~=1=~==:==·=~=E~E:•=·~.I=I····-···~·~·· ···· 

. ~~~~~~z~~~~~E~f~~~i~i~~~~~=~·· 
~ ~~ ·~· "'S\~, "Et-:flL:~ -·'Fr:~=-'to~~~~!- ~~4P:c..:_-:~, ~-'-- ~ 
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CONSULnNG ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757} 253-0040 
Fax: (757} 220-8994 

PROJECT ~teJG$ \4E>T ffi) 
PROJECT NO. ~- I 
SUBJECT -::uJ~\1+-\P ~ \>eS!CIJ 
SHEETNO. "t, . OF---=3~---
CALCULATED BY_t;k __ +\-~--

. . .... _ ···.····•··. ::: ....,=::~::.-:==- :~t~ 
J:+.~~·"~~~~,~-EE~JJP·~-J:::?··.::_.rrr~-.: .. ~~-~--. -.-~-~--
-~.~AF:t···~L.r··~se-----,.:·mt~', I.,:, •.:: ··~:·-~---

_:~"'ft'>i~-~.:__~~--~.L,~---- ' 
--.-~ .. ~-····=:-~:fiH~Jfd*~ i.:=s:L~~~~--

~·L'"~~:~I-r-:._-·-~ .~l-r .. ; , 1 , 1 ; i ~ . i ; : ; ; 

~,~=--·~'--~-L!J-' ; ·' 7_tnJSI I ~~;=l~··_, ' ·~ -~~=·-· 
.•~•-•w,.AA~·· '-U_;,••••"~"'V'----.::'""~'"-· -· ....._,.,"'-'''~~~·-. _.;_,.,.j,_,,,~,,:_..._:;..,_~~.,.;.,..._.,~-··~J...-..,,,,~~;._,_,~--._•--~ • -· 

. ; ~ ; . . : . l . . : ; . ' . . . 

... 0==· . ; , ~==·· ~~L :"'T"n -~~r -r .. , -~c:· ... ··:---~~=~=-
--.-;'-···-w~·--.. ~---· -~. -. ·-·+----·.....,...,..;.M~···0---! '7""~---r"""~-~~~··w+-~~·••"<~'-'':-"~---;-·~.,.._.-,w••• 
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::,--~. l W .. "~~ ·4-:~· : ! .. ~T ::~-I--j~ .. T:t=c:~.-'.-C-~·-'-· 
'"0v~•;-.-o-<•-•o_;_.,UO ·~.........;..--+-·• ~---~+-·<-·~·;• ON~~---tM-<--~0 -~··-.-w~---~·~~+----··~y<•·-.~~--·;...,.-No;...........-."<-~-~·N 
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CONSULnNG ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 . 
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Reservoir Report 

Reservoir No. 3 - TOTAL STORAGE 2 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation 
ft ft 

0.00 30.00 
10.00 40.00 
20.00 50.00 
25.00 55.00 
26.00 56.00 
30.00 · so~on 

Contour area .lncr. Storage Total storage 
sqft cuft cuft 

73,942 
120,075 
186,515 
210,550 
257,683 
378,676 

0 
970,085 
1,532,950 
924,663 
234,117 
1,272,718 

Culvert I Orifice Structures Weir Structures 

[A] [B] 

Rise in = 0.0 0.0 
Span in = 0.0 0.0 
No. Barrels = 0 0 
Invert El. ft = 0.00 0.00 
Length ft = 0.0 0.0 
Slope% = 0.00 0.00 
N-Value = .000 .000 
Orif. Coeff. = 0.00 0.00 

[C] 

0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 

[0] 

0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 

[A] 
Crest Len ft = 0.0 
Crest El. ft = 0.00 
Weir Coeff. = 0.00 
Eqn. Exp. = 0.00 
Multi-Stage = No 

Page 1 

English 

[B] [C] [D] 
0.0 0.0 0.0 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
No No No 

Multi-Stage - --- No No No Tailwater Elevation = 0.00 ft 

Stage I Storage I Discharge Table 
Note: All outflows have bean analyzed under inlet and outlet control. 

Stage Storage Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 30.00 0.00 
1.00 97,009 31.00 0.00 
2.00 194,017 32.00 0.00 
3.00 291,026 33.00 0.00 
4.00 388,034 34.00 0.00 
5.00 485,043 35.00 0.00 
6.00 582,051 36.00 0.00 
7.00 679,060 37.00 0.00 
8.00 776,068 38.00 0.00 
9.00 873,077 39.00 0.00 
10.00 970,085 40.00 0.00 

Continues on next page ... 
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Reservoir Report 

Reservoir No. 1 - WET POND 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area 
ft ft sqft 

0.00 56.00 257,683 
4.00 60.00 378,676 
6.00 62.00 420,000 

Culvert I Orifice Structures 

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

Rise in = 24.0 0.0 0.0 0.0 
Span in = 24.0 0.0 0.0 0.0 
No. Barrels = 1 0 0 0 
Invert El. ft = 50.00 0.00 0.00 0.00 
Length ft = 75.0 0.0 0.0 0.0 
Slope o/o = 2.67 0.00 0.00 0.00 
N-Value = .013 .000 .000 .000 
Orif. Coeff. = 0.60 0.00 0.00 0.00 
Multi-Stage - ---- No No No 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv 8 
ft cuft ft cfs cfs 

0.00 0 56.00 33.82 
0.40 127,272 56.40 35.15 
0.80 254,544 56.80 36.43 
1.20 381,815 57.20 37.66 
1.60 509,087 57.60 38.86 
2.00 636,359 58.00 40.02 
2.40 763,631 58.40 41.14 
2.80 890,903 58.80 42.24 
3.20 1,018,174 59.20 43.31 
3.60 1 '145,446 59.60 44.35 
4.00 1,272,718 60.00 45.37 

Page 1 

English 

lncr. Storage Total storage 
cuft cuft 

0 0 
1,272,718 1,272,718 
798,676 2,071,394 

Weir Structures 

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

Crest Len ft = 6.0 20.0 0.0 0.0 

Crest El. ft = 56.00 59.25 0.00 0.00 

WeirCoeff. = 3.00 3.00 0.00 0.00 

Eqn. Exp. = 1.50 1.50 0.00 0.00 

Multi-Stage =Yes No No No 

Tailwater Elevation = 49.00 ft 

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

ClvC ClvD WrA WrB WrC WrD Discharge 
cfs cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
4.55 0.00 4.55 
12.88 0.00 12.88 
23.66 0.00 23.66 
36.43 0.00 36.43 
50.91 0.00 40.02 
66.93 0.00 41.14 
84.34 0.00 42.24 
103.04 0.00 43.31 
122.95 12.42 56.78 
144.00 38.97 84.35 

Continues on next page ... 
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WET POND Page 2 
Stage I Storage I Discharge Table 

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

4.20 1,352,586 60.20 45.88 154.93 55.56 101.43 
4.40 1,432,453 60.40 46.37 166.13 73.99 120.37 
4.60 1,512,321 60.60 46.86 177.59 94.11 140.98 
4.80 1,592,189 60.80 47.35 189.29 115.78 - 163.13 
5.00 1,672,056 61.00 47.83 201.25 138.90 - 186.73 
5.20 1,751,924 61.20 48.30 213.44 163.38 -- 211.69 
5.40 1,831,791 61.40 48.78 225.87 189.15 - 237.93 
5.60 1,911,659 61.60 49.24 238.54 216.15 - 265.39 
5.80 1,991,527 61.80 49.71 251.43 244.32 - 294.03 
6.00 2,071,394 62.00 50.16 264.54 273.62 - 323.78 

... End 
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nyurograpn :;,ummary Report 

Hyd. Hydrograph Peak Time Time to Volume Return 
No. type flow interval peak period 

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

1 SCS Runoff 40.1 6 798 555,978 2 

2 SCS Runoff 110.3 6 798 1,374,089 10 

3 SCS Runoff 88.7 6 780 909,063 2 

4 Reservoir 37.0 6 864 909,062 2 

5 SCS Runoff 189.7 6 780 1,901,258 10 

6 Reservoir 42.9 6 882 1,901,255 10 

7 SCS Runoff 234.9 6 780 2,352,869 25 

8 Reservoir 70.1 6 870 2,352,86~ 25 

9 SCS Runoff 326.4 6 780 3,281,453 100 

10 Reservoir 146.6 6 852 3,281,450 100 

Proj. file: 8656.GPW IDF file: jcc.IDF 

Inflow 
hyd(s) 

-
-

3 

-
5 

-
7 

-
9 

Maximum Maximum 
elevation storage 

(ft) (cuft) 

- -
- -
-- -

57.17 373,519 

- -
59.04 968,463 

- -
59.79 1,207,154 

- -
60.65 1,532,441 

Page 1 

Hydrograph 
description 

2 YR PRE DEVELOI 

10 YR PRE- DEVEL 

ME 

p 

2 YR POST DEVELC P M 

2 YR POST ROUTE! 

10 YR POST DEVELP p 

10 YR POST ROUTE D 

25 YR POST DEVELP p 

D 

0 

D 

25 YR POST ROUTE 

100 YR POST DEVE 

100 YR POST ROU1 E 

Run date: 02-18-1999 
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Hydrograph(s) 3 to 4 
10,~------~----~------~--------~ 

• Hyd. 3 

J!! 6 1--t------+----A--~--1-------+------------1 
(.) 

a 4 J-+------+-----=t=-----A----1-------+------------1 

• Hyd. 4 

40 
Time (hrs) 
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..------------------ .. ~----

Hydrograph(s) 5 to 6 
201~-------------~-~---------~-~-----------------l-------- ------, 

~ 
u 101+------~~·--~-------~------------j a 

a---· 0 
Time (hrs) 

40 

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

A Hyd. 5 

• Hyd. 6 
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Hydrograph(s) 9 to 10 

_. Hyd. 9 

~ 
u 201+-----~--~~~~--~----~--~ a 

• Hyd. 10 

20 
Time (hrs) 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 1 
2 YR PRE DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 40.09 cfs 
Storm frequency = 2 yrs Time interval = 6 min 
Drainage area = 153.30 ac Curve number = 70 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method =LAG Time of cone. (Tc) = 139.9 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume = 555,978 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time-- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

11.80 0.79 15.00 22.07 18.20 6.78 21.40 4.48 
11.90 2.19 15.10 20.39 18.30 6.68 21.50 4.43 
12.00 4.39 15.20 18.67 18.40 6.59 21.60 4.39 
12.10 6.77 15.30 16.94 18.50 6.50 21.70 4.35 
12.20 9.31 15.40 15.25 18.60 6.42 21.80 4.31 
12.30 11.99 15.50 13.72 18.70 6.34 21.90 4.27 
12.40 14.79 15.60 12.69 18.80 6.26 22.00 4.24 
12.50 17.69 15.70 12.12 18.90 6.18 22.10 4.20 
12.60 20.68 15.80 11.63 19.00 6.10 22.20 4.18 
12.70 23.74 15.90 11.20 19.10 6.03 22.30 4.15 
12.80 26.87 16.00 10.82 19.20 5.95 22.40 4.12 
12.90 30.05 16.10 10.49 19.30 5.88 22.50 4.10 
13.00 33.23 16.20 10.18 19.40 5.81 22.60 4.08 
13.10 36.28 16.30 9.89 19.50 5.74 22.70 4.06 
13.20 38.87 16.40 9.63 19.60 5.67 22.80 4.04 
13.30 40.09 « 16.50 9.38 19.70 5.60 22.90 4.02 
13.40 40.07 16.60 9.15 19.80 5.53 23.00 4.00 
13.50 39.81 16.70 8.93 19.90 5.46 23.10 3.99 
13.60 39.35 16.80 8.73 20.00 5.39 23.20 3.97 
13.70 38.71 16.90 8.53 20.10 5.31 23.30 3.96 
13.80 37.93 17.00 8.35 20.20 5.24 23.40 3.95 
13.90 37.02 17.10 8.18 20.30 5.17 23.50 3.93 
14.00 36.02 17.20 8.01 20.40 5.10 23.60 3.92 
14.10 34.93 17.30 7.86 20.50 5.03 23.70 3.91 
14.20 33.76 17.40 7.71 20.60 4.96 23.80 3.89 
14.30 32.51 17.50 7.58 20.70 4.89 23.90 3.88 
14.40 31.19 17.60 7.45 20.80 4.83 24.00 3.87 
14.50 29.81 17.70 7.32 20.90 4.76 24.10 3.84 
14.60 28.37 17.80 7.20 21.00 4.70 24.20 3.80 
14.70 26.87 17.90 7.09 21.10 4.64 24.30 3.74 
14.80 25.32 18.00 6.98 21.20 4.58 24.40 3.67 
14.90 23.72 18.10 6.88 21.30 4.53 24.50 3.59 

Continues on next page ... 
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2 YR PRE DEVELOPMENT 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

24.60 3.49 
24.70 3.38 
24.80 3.26 
24.90 3.12 
25.00 2.97 
25.10 2.80 
25.20 2.62 
25.30 2.43 
25.40 2.23 
25.50 2.03 
25.60 1.84 
25.70 1.67 
25.80 1.50 
25.90 1.34 
26.00 1.19 
26.10 1.05 
26.20 0.92 
26.30 0.79 
26.40 0.68 
26.50 0.57 
26.60 0.48 

... End 

Page 2 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 2 

10 YR PRE- DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 110.27 cfs 
Storm frequency = 10 yrs Time interval = 6 min 
Drainage area = 153.30 ac Curve number = 70 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method =LAG Time of cone. (Tc) = 139.9 min 
Total precip. = 5.60 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 1,374,089 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time - Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

10.90 1.14 14.10 89.60 17.30 16.44 20.50 10.29 
11.00 1.39 14.20 85.86 17.40 16.12 20.60 10.15 
11.10 1.67 14.30 81.97 17.50 15.82 20.70 10.00 
11.20 2.01 14.40 77.94 17.60 15.53 20.80 9.86 
11.30 2.40 14.50 73.80 17.70 15.26 20.90 9.73 
11.40 2.87 14.60 69.54 17.80 15.00 21.00 9.60 
11.50 3.41 14.70 65.18 17.90 14.75 21.10 9.47 
11.60 4.18 14.80 60.73 18.00 14.52 21.20 9.35 
11.70 5.46 14.90 56.21 18.10 14.29 21.30 9.24 
11.80 7.77 15.00 51.64 18.20 14.07 21.40 9.13 
11.90 12.43 15.10 47.02 18.30 13.86 21.50 9.03 
12.00 18.97 15.20 42.37 18.40 13.66 21.60 8.93 
12.10 25.89 15.30 37.78 18.50 13.47 21.70 8.84 
12.20 33.11 15.40 33.44 18.60 13.28 21.80 8.76 
12.30 40.59 15.50 29.67 18.70 13.10 21.90 8.68 
12.40 48.27 15.60 27.27 18.80 12.92 22.00 8.61 
12.50 56.11 15.70 25.98 18.90 12.76 22.10 8.54 
12.60 64.04 15.80 24.86 19.00 12.59 22.20 8.48 
12.70 72.04 15.90 23.89 19.10 12.43 22.30 8.42 
12.80 80.07 16.00 23.04 19.20 12.27 22.40 8.37 
12.90 88.10 16.10 22.28 19.30 12.12 22.50 8.32 
13.00 95.90 16.20 21.59 19.40 11.96 22.60 8.27 
13.10 102.97 16.30 20.95 19.50 11.81 22.70 8.23 
13.20 108.47 16.40 20.36 19.60 11.66 22.80 8.18 
13.30 110.27 « 16.50 19.81 19.70 11.51 22.90 8.15 
13.40 109.09 16.60 19.29 19.80 11.35 23.00 8.11 
13.50 107.37 16.70 18.81 19.90 11.20 23.10 8.07 
13.60 105.19 16.80 18.35 20.00 11.05 23.20 8.04 
13.70 102.61 16.90 17.92 20.10 10.90 23.30 8.01 
13.80 99.69 17.00 17.52 20.20 10.74 23.40 7.98 
13.90 96.53 17.10 17.14 20.30 10.59 23.50 7.95 
14.00 93.16 17.20 16.78 20.40 10.44 23.60 7.92 

Continues on next page ... 
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10 YR PRE- DEVELOPMENT 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

23.70 7.89 
23.80 7.86 
23.90 7.83 
24.00 7.80 
24.10 7.75 
24.20 7.66 
24.30 7.55 
24.40 7.40 
24.50 7.23 
24.60 7.04 
24.70 6.81 
24.80 6.56 
24.90 6.28 
25.00 5.98 
25.10 5.64 
25.20 5.28 
25.30 4.89 
25.40 4.48 
25.50 4.09 
25.60 3.71 
25.70 3.35 
25.80 3.01 
25.90 2.69 
26.00 2.39 
26.10 2.11 
26.20 1.84 
26.30 1.59 
26.40 1.36 
26.50 1.15 

... End 

Page 2 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 3 
2 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 88.74 cfs 
Storm frequency = 2 yrs Time interval = 6 min 
Drainage area = 154.80 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method =LAG Time of cone. (Tc) = 104.8 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 909,063 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time-- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

10.60 0.97 13.80 63.33 17.00 10.40 20.20 6.58 
10.70 1.16 13.90 59.06 17.10 10.20 20.30 6.48 
10.80 1.37 14.00 54.64 17.20 10.00 20.40 6.38 
10.90 1.61 14.10 50.11 17.30 9.82 20.50 6.29 
11.00 1.88 14.20 45.48 17.40 9.65 20.60 6.20 
11.10 2.18 14.30 40.78 17.50 9.49 20.70 6.11 
11.20 2.53 14.40 36.02 17.60 9.34 20.80 6.02 
11.30 2.93 14.50 31.30 17.70 9.20 20.90 5.94 
11.40 3.40 14.60 26.85 17.80 9.06 21.00 5.87 
11.50 3.94 14.70 23.00 17.90 8.93 21.10 5.80 
11.60 4.72 14.80 20.63 18.00 8.81 21.20 5.73 
11.70 6.05 14.90 19.43 18.10 8.69 21.30 5.67 
11.80 8.48 15.00 18.40 18.20 8.58 21.40 5.62 
11.90 13.43 15.10 17.53 18.30 8.47 21.50 5.57 
12.00 20.35 15.20 16.80 18.40 8.36 21.60 5.52 
12.10 27.64 15.30 16.16 18.50 8.26 21.70 5.48 
12.20 35.22 15.40 15.59 18.60 8.16 21.80 5.44 
12.30 43.03 15.50 15.08 18.70 8.06 21.90 5.41 
12.40 51.00 15.60 14.61 18.80 7.96 22.00 5.38 
12.50 59.05 15.70 14.18 18.90 7.87 22.10 5.35 
12.60 67.12 15.80 13.78 19.00 7.77 22.20 5.32 
12.70 74.96 15.90 13.41 19.10 7.67 22.30 5.30 
12.80 82.01 16.00 13.06 19.20 7.57 22.40 5.27 
12.90 87.36 16.10 12.73 19.30 7.47 22.50 5.25 
13.00 88.74 << 16.20 12.42 19.40 7.38 22.60 5.23 
13.10 86.96 16.30 12.13 19.50 7.28 22.70 5.21 
13.20 84.64 16.40 11.84 19.60 7.18 22.80 5.19 
13.30 81.85 16.50 11.58 19.70 7.08 22.90 5.17 
13.40 78.66 16.60 11.32 19.80 6.98 23.00 5.16 
13.50 75.15 16.70 11.07 19.90 6.88 23.10 5.14 
13.60 71.40 16.80 10.84 20.00 6.78 23.20 5.12 
13.70 67.45 16.90 10.61 20.10 6.68 23.30 5.10 

Continues on next page ... 
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2 YR POST DEVELOPMENT 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

23.40 5.08 
23.50 5.06 
23.60 5.04 
23.70 5.02 
23.80 5.00 
23.90 4.98 
24.00 4.96 
24.10 4.91 
24.20 4.84 
24.30 4.73 
24.40 4.59 
24.50 4.43 
24.60 4.23 
24.70 4.01 
24.80 3.76 
24.90 3.48 
25.00 3.17 
25.10 2.83 
25.20 2.51 
25.30 2.21 
25.40 1.93 
25.50 1.67 
25.60 1.43 
25.70 1.21 
25.80 1.01 

... End 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 4 
2 YR POST ROUTED 

Hydrograph type = Reservoir Peak discharge = 36.96 cfs 
Storm frequency = 2 yrs Time interval = 6 min 
Inflow hyd. No. = 3 Reservoir name = WETPOND 
Max. Elevation = 57.17 ft Max. Storage = 373,519 cuft 

Storage Indication method used. Total Volume= 909,062 cuft 

Hydrograph Discharge Table 

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

11.30 2.93 56.02 33.88 0.40 0.40 
11.40 3.40 56.02 33.89 0.48 0.48 
11.50 3.94 56.02 33.90 0.56 0.56 
11.60 4.72 56.03 33.91 0.66 0.66 
11.70 6.05 56.03 33.93 0.79 0.79 
11.80 8.48 56.04 33.95 0.96 0.96 
11.90 13.43 56.05 33.99 1.23 1.23 
12.00 20.35 56.07 34.05 1.64 1.64 
12.10 27.64 56.09 34.13 2.24 2.24 
12.20 35.22 56.13 34.24 3.01 3.01 
12.30 43.03 56.17 34.37 3.97 3.97 
12.40 51.00 56.21 34.53 5.12 5.12 
12.50 59.05 56.27 34.72 6.45 6.45 
12.60 67.12 56.33 34.93 7.95 7.95 
12.70 74.96 56.40 35.16 9.71 9.71 
12.80 82.01 56.48 35.40 13.02 13.02 
12.90 87.36 56.56 35.66 16.47 16.47 

·13.00 88.74 « 56.64 35.91 19.91 19.91 
13.10 86.96 56.71 36.15 23.18 23.18 
13.20 84.64 56.78 36.37 26.20 26.20 
13.30 81.85 56.85 36.57 29.55 28.19 
13.40 78.66 56.90 36.75 32.82 29.74 
13.50 75.15 56.96 36.91 35.79 31.15 
13.60 71.40 57.00 37.05 38.44 32.40 
13.70 67.45 57.04 37.18 40.77 33.51 
13.80 63.33 57.08 37.29 42.77 34.46 
13.90 59.06 57.11 37.38 44.45 35.25 
14.00 54.64 57.13 37.46 45.81 35.90 
14.10 50.11 57.15 37.51 46.85 36.39 
14.20 45.48 57.17 37.55 47.57 36.73 
14.30 40.78 57.17 37.57 47.97 36.92 
14.40 36.02 57.17 << 37.58 48.06 36.96 « 
14.50 31.30 57.17 37.57 47.85 36.86 
14.60 26.85 57.16 37.54 47.36 36.63 
14.70 23.00 57.15 37.50 46.63 36.28 
14.80 20.63 57.13 37.45 45.72 35.85 

Continues on next page ... 
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Hydrograph Discharge Table 

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

14.90 19.43 57.11 37.40 44.72 35.38 
15.00 18.40 57.10 37.34 43.69 34.89 
15.10 17.53 57.08 37.28 42.62 34.39 
15.20 16.80 57.06 37.22 41.54 33.87 
15.30 16.16 57.04 37.16 40.45 33.35 
15.40 15.59 57.02 37.10 39.35 32.83 
15.50 15.08 57.00 37.04 38.25 32.31 
15.60 14.61 56.98 36.98 37.15 31.79 
15.70 14.18 56.96 36.92 36.05 31.27 
15.80 13.78 56.94 36.86 34.97 30.76 
15.90 13.41 56.92 36.80 33.89 30.24 
16.00 13.06 56.90 36.75 32.82 29.74 
16.10 12.73 56.88 36.69 31.76 29.24 
16.20 12.42 56.87 36.63 30.71 28.74 
16.30 12.13 56.85 36.57 29.67 28.25 
16.40 11.84 56.83 36.52 28.65 27.76 
16.50 11.58 56.81 36.46 27.64 27.28 
16.60 11.32 56.79 36.41 26.72 26.72 
16.70 11.07 56.78 36.35 25.97 25.97 
16.80 10.84 56.76 36.30 25.25 25.25 
16.90 10.61 56.74 36.25 24.55 24.55 
17.00 10.40 56.73 36.20 23.88 23.88 
17.10 10.20 56.71 36.15 23.22 23.22 
17.20 10.00 56.70 36.10 22.59 22.59 
17.30 9.82 56.69 36.06 21.98 21.98 
17.40 9.65 56.67 36.02 21.39 -- 21.39 
17.50 9.49 56.66 35.98 20.82 20.82 
17.60 9.34 56.65 35.93 20.27 20.27 
17.70 9.20 56.63 35.90 19.75 19.75 
17.80 9.06 56.62 35.86 19.23 19.23 
17.90 8.93 56.61 35.82 18.74 18.74 
18.00 8.81 56.60 35.79 18.27 18.27 
18.10 8.69 56.59 35.75 17.81 17.81 
18.20 8.58 56.58 35.72 17.37 17.37 . 
18.30 8.47 56.57 35.69 16.94 16.94 
18.40 8.36 56.56 35.66 16.53 16.53 
18.50 8.26 56.55 35.63 16.14 16.14 
18.60 8.16 56.54 35.60 15.75 15.75 
18.70 8.06 56.53 35.58 15.39 15.39 
18.80 7.96 56.53 35.55 15.03 15.03 
18.90 7.87 56.52 35.53 14.69 14.69 
19.00 7.77 56.51 35.50 14.36 14.36 
19.10 7.67 56.50 35.48 14.04 14.04 
19.20 7.57 56.50 35.45 13.73 13.73 
19.30 7.47 56.49 35.43 13.43 13.43 
19.40 7.38 56.48 35.41 13.14 13.14 
19.50 7.28 56.48 35.39 12.86 12.86 
19.60 7.18 56.47 35.37 12.59 12.59 
19.70 7.08 56.46 35.35 12.33 12.33 
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Hydrograph Discharge Table 

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

19.80 6.98 56.46 35.33 12.07 12.07 
19.90 6.88 56.45 35.32 11.83 11.83 
20.00 6.78 56.45 35.30 11.59 11.59 
20.10 6.68 56.44 35.28 11.35 11.35 
20.20 6.58 56.44 35.26 11.12 11.12 
20.30 6.48 56.43 35.25 10.90 10.90 
20.40 6.38 56.43 35.23 10.69 10.69 
20.50 6.29 56.42 35.22 10.48 10.48 
20.60 6.20 56.42 35.20 10.28 10.28 
20.70 6.11 56.41 35.19 10.08 10.08 
20.80 6.02 56.41 35.17 9.88 9.88 
20.90 5.94 56.40 35.16 9.70 9.70 
21.00 5.87 56.40 35.15 9.52 9.52 
21.10 5.80 56.40 35.13 9.42 9.42 
21.20 5.73 56.39 35.12 9.33 9.33 
21.30 5.67 56.39 35.10 9.23 9.23 
21.40 5.62 56.38 35.09 9.13 9.13 
21.50 5.57 56.38 35.08 9.04 9.04 
21.60 5.52 56.38 35.07 8.95 8.95 
21.70 5.48 56.37 35.05 8.86 8.86 
21.80 5.44 56.37 35.04 8.77 8.77 
21.90 5.41 56.36 35.03 8.68 --- 8.68 
22.00 5.38 56.36 35.02 8.59 8.59 
22.10 5.35 56.36 35.00 8.50 8.50 
22.20 5.32 56.35 34.99 8.42 8.42 
22.30 5.30 56.35 34.98 8.34 8.34 
22.40 5.27 56.35 34.97 8.26 8.26 
22.50 5.25 56.34 34.96 8.18 8.18 
22.60 5.23 56.34 34.95 8.10 8.10 
22.70 5.21 56.34 34.94 8.02 8.02 
22.80 5.19 56.33 34.93 7.95 7.95 
22.90 5.17 56.33 34.92 7.87 7.87 
23.00 5.16 56.33 34.91 7.80 7.80 
23.10 5.14 56.32 34.90 7.73 7.73 
23.20 5.12 56.32 34.89 7.66 7.66 
23.30 5.10 56.32 34.88 7.59 7.59 
23.40 5.08 56.32 34.87 7.53 7.53 
23.50 5.06 56.31 34.86 7.46 7.46 
23.60 5.04 56.31 34.85 7.40 7.40 
23.70 5.02 56.31 34.84 7.33 7.33 
23.80 5.00 56.31 34.83 7.27 7.27 
23.90 4.98 56.30 34.82 7.21 7.21 
24.00 4.96 56.30 34.82 7.15 7.15 
24.10 4.91 56.30 34.81 7.09 7.09 
24.20 4.84 56.30 34.80 7.03 7.03 
24.30 4.73 56.29 34.79 6.97 6.97 
24.40 4.59 56.29 34.78 6.91 6.91 
24.50 4.43 56.29 34.77 6.85 6.85 
24.60 4.23 56.28 34.76 6.78 6.78 
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Hydrograph Discharge Table 

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

24.70 4.01 56.28 34.75 6.71 6.71 
24.80 3.76 56.28 34.74 6.64 6.64 
24.90 3.48 56.28 34.73 6.56 6.56 
25.00 3.17 56.27 34.72 6.47 6.47 
25.10 2.83 56.27 34.71 6.38 6.38 
25.20 2.51 56.26 34.69 6.28 6.28 
25.30 2.21 56.26 34.68 6.17 6.17 
25.40 1.93 56.25 34.66 6.07 6.07 
25.50 1.67 56.25 34.65 5.95 5.95 
25.60 1.43 56.24 34.63 5.83 5.83 
25.70 1.21 56.24 34.62 5.71 5.71 
25.80 1.01 56.23 34.60 5.59 5.59 
25.90 0.82 56.23 34.58 5.47 5.47 
26.00 0.66 56.22 34.56 5.34 5.34 
26.10 0.51 56.22 34.55 5.22 5.22 
26.20 0.38 56.21 34.53 5.09 5.09 
26.30 0.27 56.21 34.51 4.96 4.96 
26.40 0.18 56.20 34.49 4.84 4.84 
26.50 0.11 56.20 34.48 4.71 4.71 
26.60 0.05 56.19 34.46 4.59 4.59 
26.70 0.02 56.19 34.44 4.47 4.47 
26.80 0.00 56.18 34.43 4.35 4.35 
26.90 0.00 56.18 34.41 4.23 4.23 
27.00 0.00 56.17 34.39 4.12 4.12 
27.10 0.00 56.17 34.38 4.01 4.01 
27.20 0.00 56.16 34.36 3.90 3.90 
27.30 0.00 56.16 34.35 3.80 3.80 
27.40 0.00 56.16 34.33 3.70 3.70 
27.50 0.00 56.15 34.32 3.60 3.60 
27.60 0.00 56.15 34.31 3.50 3.50 
27.70 0.00 56.14 34.29 3.41 3.41 
27.80 0.00 56.14 34.28 3.32 3.32 
27.90 0.00 56.14 34.27 3.23 3.23 
28.00 0.00 56.13 34.26 3.15 3.15 
28.10 0.00 56.13 34.25 3.06 3.06 
28.20 0.00 56.13 34.24 2.98 2.98 
28.30 0.00 56.12 34.22 2.90 2.90 
28.40 0.00 56.12 34.21 2.82 2.82 
28.50 0.00 56.12 34.20 2.75 2.75 
28.60 0.00 56.11 34.19 2.68 2.68 
28.70 0.00 56.11 34.18 2.61 2.61 
28.80 0.00 56.11 34.17 2.54 2.54 
28.90 0.00 56.10 34.16 2.47 2.47 
29.00 0.00 56.10 34.15 2.40 2.40 
29.10 0.00 56.10 34.15 2.34 2.34 
29.20 0.00 56.10 34.14 2.28 2.28 
29.30 0.00 56.09 34.13 2.22 2.22 
29.40 0.00 56.09 34.12 2.16 2.16 
29.50 0.00 56.09 34.11 2.10 2.10 
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Hydrograph Discharge Table 

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

29.60 0.00 56.09 34.10 2.04 2.04 
29.70 0.00 56.08 34.10 1.99 1.99 
29.80 0.00 56.08 34.09 1.94 1.94 
29.90 0.00 56.08 34.08 1.88 1.88 
30.00 0.00 56.08 34.08 1.83 1.83 
30.10 0.00 56.07 34.07 1.79 1.79 
30.20 0.00 56.07 34.06 1.74 1.74 
30.30 0.00 56.07 34.06 1.69 1.69 
30.40 0.00 56.07 34.05 1.65 1.65 
30.50 0.00 56.07 34.04 1.60 1.60 
30.60 0.00 56.07 34.04 1.56 1.56 
30.70 0.00 56.06 34.03 1.52 1.52 
30.80 0.00 56.06 34.03 1.48 1.48 
30.90 0.00 56.06 34.02 1.44 1.44 
31.00 0.00 56.06 34.02 1.40 1.40 
31.10 0.00 56.06 34.01 1.36 1.36 
31.20 0.00 56.06 34.00 1.33 1.33 
31.30 0.00 56.05 34.00 1.29 1.29 
31.40 0.00 56.05 34.00 1.26 1.26 
31.50 0.00 56.05 33.99 1.22 1.22 
31.60 0.00 56.05 33.99 1.19 1.19 
31.70 0.00 56.05 33.98 1.16 1.16 
31.80 0.00 56.05 33.98 1.13 1.13 
31.90 0.00 56.05 33.97 1.10 1.10 
32.00 0.00 56.04 33.97 1.07 1.07 
32.10 0.00 56.04 33.97 1.04 1.04 
32.20 0.00 56.04 33.96 1.01 1.01 
32.30 0.00 56.04 33.96 0.99 0.99 
32.40 0.00 56.04 33.95 0.96 0.96 
32.50 0.00 56.04 33.95 0.93 0.93 
32.60 0.00 56.04 33.95 0.91 0.91 
32.70 0.00 56.04 33.94 0.89 0.89 
32.80 0.00 56.04 33.94 0.86 0.86 
32.90 0.00 56.04 33.94 0.84 0.84 
33.00 0.00 56.03 33.93 0.82 0.82 
33.10 0.00 56.03 33.93 0.80 0.80 
33.20 0.00 56.03 33.93 0.77 0.77 
33.30 0.00 56.03 33.92 0.75 0.75 
33.40 0.00 56.03 33.92 0.73 0.73 
33.50 0.00 56.03 33.92 0.71 0.71 
33.60 0.00 56.03 33.92 0.69 0.70 
33.70 0.00 56.03 33.91 0.68 0.68 
33.80 0.00 56.03 33.91 0.66 0.66 
33.90 0.00 56.03 33.91 0.64 0.64 
34.00 0.00 56.03 33.91 0.62 0.62 
34.10 0.00 56.03 33.90 0.61 0.61 
34.20 0.00 56.02 33.90 0.59 0.59 
34.30 0.00 56.02 33.90 0.58 0.58 
34.40 0.00 56.02 33.90 0.56 0.56 
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Hydrograph Discharge Table 

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

34.50 0.00 56.02 33.90 0.55 0.55 
34.60 0.00 56.02 33.89 0.53 0.53 
34.70 0.00 56.02 33.89 0.52 0.52 
34.80 0.00 56.02 33.89 0.50 0.50 
34.90 0.00 56.02 33.89 0.49 0.49 
35.00 0.00 56.02 33.89 0.48 0.48 
35.10 0.00 56.02 33.88 0.46 0.46 
35.20 0.00 56.02 33.88 0.45 0.45 
35.30 0.00 56.02 33.88 0.44 0.44 
35.40 0.00 56.02 33.88 0.43 0.43 
35.50 0.00 56.02 33.88 0.42 0.42 
35.60 0.00 56.02 33.88 0.41 0.41 
35.70 0.00 56.02 33.88 0.39 0.39 
35.80 0.00 56.02 33.87 0.38 0.38 
35.90 0.00 56.02 33.87 0.37 0.37 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 5 
10 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 189.73 cfs 
Storm frequency = 10 yrs Time interval = 6 min 
Drainage area = 154.80 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method = LAG Time of cone. (Tc) = 104.8 min 
Total precip. = 5.60 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 1,901,258 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

9.00 2.08 12.20 83.82 15.40 29.03 18.60 14.91 
9.10 2.31 12.30 100.11 15.50 28.04 18.70 14.72 
9.20 2.55 12.40 116.58 15.60 27.14 18.80 14.54 
9.30 2.80 12.50 133.07 15.70 26.32 18.90 14.36 
9.40 3.06 12.60 149.47 15.80 25.56 19.00 14.17 
9.50 3.34 12.70 165.12 15.90 24.85 19.10 13.99 
9.60 3.62 12.80 178.74 16.00 24.19 19.20 13.81 
9.70 3.92 12.90 188.41 16.10 23.56 19.30 13.62 
9.80 4.23 13.00 189.73 << 16.20 22.97 19.40 13.44 
9.90 4.55 13.10 184.81 16.30 22.41 19.50 13.25 
10.00 4.89 13.20 178.86 16.40 21.87 19.60 13.07 
10.10 5.24 13.30 172.02 16.50 21.36 19.70 12.88 
10.20 5.62 13.40 164.45 16.60 20.88 19.80 12.70 
10.30 6.02 13.50 156.28 16.70 20.41 19.90 12.51 
10.40 6.45 13.60 147.69 16.80 19.97 20.00 12.33 
10.50 6.91 13.70 138.77 16.90 19.54 20.10 12.14 
10.60 7.42 13.80 129.56 17.00 19.14 20.20 11.96 
10.70 7.98 13.90 120.08 17.10 18.75 20.30 11.77 
10.80 8.60 14.00 110.38 17.20 18.39 20.40 11.60 
10.90 9.29 14.10 100.51 17.30 18.05 20.50 11.42 
11.00 10.05 14.20 90.51 17.40 17.73 20.60 11.25 
11.10 10.87 14.30 80.43 17.50 17.42 20.70 11.09 
11.20 11.80 14.40 70.30 17.60 17.13 20.80 10.93 
11.30 12.86 14.50 60.38 17.70 16.86 20.90 10.78 
11.40 14.08 14.60 51.17 17.80 16.60 21.00 10.64 
11.50 15.49 14.70 43.40 17.90 16.36 21.10 10.51 
11.60 17.46 14.80 38.75 18.00 16.13 21.20 10.39 
11.70 20.76 14.90 36.42 18.10 15.90 21.30 10.28 
11.80 26.56 15.00 34.43 18.20 15.69 21.40 10.18 
11.90 37.56 15.10 32.76 18.30 15.49 21.50 10.09 
12.00 52.41 15.20 31.34 18.40 15.29 21.60 10.00 
12.10 67.86 15.30 30.12 18.50 15.10 21.70 9.93 
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10 YR POST DEVELOPMENT 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

21.80 9.86 
21.90 9.79 
22.00 9.73 
22.10 9.68 
22.20 9.63 
22.30 9.58 
22.40 9.54 
22.50 9.50 
22.60 9.46 
22.70 9.42 
22.80 9.38 
22.90 9.35 
23.00 9.31 
23.10 9.27 
23.20 9.24 
23.30 9.20 
23.40 9.17 
23.50 9.13 
23.60 9.09 
23.70 9.06 
23.80 9.02 
23.90 8.98 
24.00 8.95 
24.10 8.86 
24.20 8.72 
24.30 8.52 
24.40 8.27 
24.50 7.97 
24.60 7.62 
24.70 7.22 
24.80 6.76 
24.90 6.26 
25.00 5.70 
25.10 5.10 
25.20 4.52 
25.30 3.98 
25.40 3.48 
25.50 3.01 
25.60 2.58 
25.70 2.18 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 6 
10 YR POST ROUTED 

Hydrograph type = Reservoir Peak discharge = 42.89 cfs 
Storm frequency = 10 yrs Time interval = 6 min 
Inflow hyd. No. = 5 Reservoir name = WETPOND 
Max. Elevation = 59.04 ft Max. Storage = 968,463 cuft 

Storage Indication method used. Total Volume= 1,901,255 cuft 

Hydrograph Discharge Table 

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

9.20 2.55 56.02 33.88 0.44 0.44 
9.30 2.80 56.02 33.89 0.50 0.50 
9.40 3.06 56.02 33.90 0.57 0.57 
9.50 3.34 56.03 33.91 0.64 0.64 
9.60 3.62 56.03 33.92 0.71 0.71 
9.70 3.92 56.03 33.93 0.79 0.79 
9.80 4.23 56.04 33.94 0.88 0.88 
9.90 4.55 56.04 33.96 0.97 0.97 
10.00 4.89 56.05 33.97 1.07 1.07 
10.10 5.24 56.05 33.98 1.18 1.18 
10.20 5.62 56.05 34.00 1.29 1.29 
10.30 6.02 56.06 34.02 1.41 1.41 
10.40 6.45 56.06 34.03 1.54 1.54 
10.50 6.91 56.07 34.05 1.68 1.68 
10.60 7.42 56.08 34.07 1.82 1.82 
10.70 7.98 56.08 34.10 1.98 1.98 
10.80 8.60 56.09 34.12 2.15 2.15 
10.90 9.29 56.10 34.14 2.33 2.33 
11.00 10.05 56.11 34.17 2.53 2.53 
11.10 10.87 56.11 34.20 2.74 2.74 
11.20 11.80 56.12 34.23 2.96 2.96 
11.30 12.86 56.13 34.27 3.21 3.21 
11.40 14.08 56.15 34.31 3.49 3.49 
11.50 15.49 56.16 34.35 3.79 3.79 
11.60 17.46 56.17 34.39 4.13 4.13 
11.70 20.76 56.19 34.45 4.52 4.52 
11.80 26.56 56.21 34.52 5.03 5.03 
11.90 37.56 56.24 34.62 5.75 5.75 
12.00 52.41 56.29 34.77 6.80 6.80 
12.10 67.86 56.34 34.96 8.21 8.21 
12.20 83.82 56.42 35.21 10.40 10.40 
12.30 100.11 56.51 35.50 14.33 14.33 
12.40 116.58 56.61 35.83 18.85 18.85 
12.50 133.07 56.73 36.20 23.95 23.95 
12.60 149.47 56.86 36.61 30.40 28.59 
12.70 165.12 57.00 37.06 38.50 32.43 

Continues on next page ... 

JR048_GREENSPRINGS_WEST - 133



10 YR POST ROUTED Page 2 

Hydrograph Discharge Table 

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

12.80 178.74 57.16 37.54 47.27 36.59 
12.90 188.41 57.33 38.04 57.91 38.04 
13.00 189.73 << 57.50 38.55 69.31 38.55 
13.10 184.81 57.66 39.04 81.11 39.04 
13.20 178.86 57.83 39.51 93.34 39.51 
13.30 172.02 57.98 39.96 104.97- 39.96 
13.40 164.45 58.12 40.37 116.95 -- 40.37 
13.50 156.28 58.26 40.75 128.31 -- 40.75 
13.60 147.69 58.38 41.10 138.84- 41.10 
13.70 138.77 58.50 41.42 149.24 -- 41.42 
13.80 129.56 58.61 41.71 158.79- 41.71 
13.90 120.08 58.70 41.96 167.34 -- 41.96 
14.00 110.38 58.78 42.19 174.88- 42.19 
14.10 100.51 58.85 42.38 181.75 -- 42.38 
14.20 90.51 58.91 42.54 187.63- 42.54 
14.30 80.43 58.96 42.67 192.37- 42.67 
14.40 70.30 59.00 42.77 195.99- 42.77 
14.50 60.38 59.02 42.84 198.48- 42.84 
14.60 51.17 59.04 42.88 199.91 - 42.88 
14.70 43.40 59.04 « 42.89 200.40- 42.89 << 
14.80 38.75 59.04 42.89 200.20 -- 42.89 
14.90 36.42 59.04 42.87 199.61 - 42.87 
15.00 34.43 59.03 42.85 198.79 -- 42.85 
15.10 32.76 59.02 42.82 197.77- 42.82 
15.20 31.34 59.00 42.79 196.58- 42.79 
15.30 30.12 58.99 42.75 195.24- 42.75 
15.40 29.03 58.98 42.71 193.79 -- 42.71 
15.50 28.04 58.96 42.67 192.22- 42.67 
15.60 27.14 58.94 42.62 190.55 ·- 42.62 
15.70 26.32 58.93 42.58 188.79- 42.58 
15.80 25.56 58.91 42.53 186.95- 42.53 
15.90 24.85 58.89 42.47 185.04- 42.47 
16.00 24.19 58.87 42.42 183.05 -- 42.42 
16.10 23.56 58.85 42.36 181.00 -- 42.36. 
16.20 22.97 58.82 42.31 178.89- 42.31 
16.30 22.41 58.80 42.25 176.72- 42.25 
16.40 21.87 58.78 42.18 174.64- 42.18 
16.50 21.36 58.76 42.12 172.52- 42.12 
16.60 20.88 58.73 42.06 170.36- 42.06 
16.70 20.41 58.71 41.99 168.16 -- 41.99 
16.80 19.97 58.68 41.92 165.91 - 41.92 
16.90 19.54 58.66 41.85 163.63 -- 41.85 
17.00 19.14 58.63 41.78 161.32- 41.78 
17.10 18.75 58.61 41.71 158.97- 41.71 
17.20 18.39 58.58 41.64 156.58- 41.64 
17.30 18.05 58.55 41.57 154.17- 41.57 
17.40 17.73 58.53 41.49 151.74 -- 41.49 
17.50 17.42 58.50 41.42 149.27- 41.42 
17.60 17.13 58.47 41.35 146.79- 41.35 
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Hydrograph Discharge Table 

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

17.70 16.86 58.45 41.27 144.28 -- 41.27 
17.80 16.60 58.42 41.19 141.76 -- 41.19 
17.90 16.36 58.39 41.12 139.28 -- 41.12 
18.00 16.13 58.36 41.04 136.93 -- 41.04 
18.10 15.90 58.33 40.96 134.56 -- 40.96 
18.20 15.69 58.31 40.88 132.18 ---- 40.88 
18.30 15.49 58.28 40.80 129.79 -- 40.80 
18.40 15.29 58.25 40.72 127.38- 40.72 
18.50 15.10 58.22 40.63 124.96 --- 40.63 
18.60 14.91 58.19 40.55 122.54 --- 40.55 
18.70 14.72 58.16 40.47 120.10 ----- 40.47 
18.80 14.54 58.13 40.39 117.65 --- 40.39 
18.90 14.36 58.10 40.31 115.20 --- 40.31 
19.00 14.17 58.07 40.22 112.73 ---- 40.22 
19.10 13.99 58.04 40.14 110.26 --- 40.14 
19.20 13.81 58.01 40.06 107.77 ---- 40.06 
19.30 13.62 57.98 39.97 105.40 --- 39.97 
19.40 13.44 57.95 39.89 103.14 ---- 39.89 
19.50 13.25 57.92 39.80 100.87 --- 39.80 
19.60 13.07 57.89 39.71 98.59 39.71 
19.70 12.88 57.86 39.62 96.30 39.62 
19.80 12.70 57.83 39.54 94.00 39.54 
19.90 12.51 57.80 39.45 91.70 39.45 
20.00 12.33 57.77 39.36 89.38 39.36 
20.10 12.14 57.74 39.27 87.06 39.27 
20.20 11.96 57.71 39.18 84.73 39.18 
20.30 11.77 57.68 39.09 82.39 39.09 
20.40 11.60 57.65 39.00 80.05 39.00 
20.50 11.42 57.62 38.91 77.69 38.91 
20.60 11.25 57.59 38.82 75.44 38.82 
20.70 11.09 57.56 38.73 73.35 38.73 
20.80 10.93 57.53 38.63 71.26 38.63 
20.90 10.78 57.49 38.54 69.17 38.54 
21.00 10.64 57.46 38.44 67.07 38.44 
21.10 10.51 57.43 38.35 64.96 38.35 
21.20 10.39 57.40 38.26 62.86 38.26 
21.30 10.28 57.37 38.16 60.75 38.16 
21.40 10.18 57.34 38.07 58.64 38.07 
21.50 10.09 57.30 37.97 56.53 37.97 
21.60 10.00 57.27 37.88 54.43 37.88 
21.70 9.93 57.24 37.79 52.32 37.79 
21.80 9.86 57.21 37.69 50.21 37.69 
21.90 9.79 57.18 37.60 48.35 37.10 
22.00 9.73 57.15 37.50 46.63 36.28 
22.10 9.68 57.12 37.41 44.96 35.49 
22.20 9.63 57.09 37.32 43.33 34.72 
22.30 9.58 57.06 37.23 41.75 33.97 
22.40 9.54 57.03 37.15 40.22 33.24 
22.50 9.50 57.01 37.07 38.72 32.54 
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Hydrograph Discharge Table 

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

22.60 9.46 56.98 36.99 37.27 31.85 
22.70 9.42 56.96 36.91 35.86 31.18 
22.80 9.38 56.93 36.84 34.49 30.53 
22.90 9.35 56.91 36.76 33.16 29.90 
23.00 9.31 56.89 36.69 31.87 29.29 
23.10 9.27 56.86 36.63 30.61 28.69 
23.20 9.24 56.84 36.56 29.39 28.11 
23.30 9.20 56.82 36.49 28.20 27.55 
23.40 9.17 56.80 36.43 27.05 27.00 
23.50 9.13 56.78 36.37 26.17 26.17 
23.60 9.09 56.76 36.31 25.35 25.35 
23.70 9.06 56.74 36.25 24.56 24.56 
23.80 9.02 56.73 36.19 23.82 23.82 
23.90 8.98 56.71 36.14 23.10 23.10 
24.00 8.95 56.70 36.09 22.42 22.42 
24.10 8.86 56.68 36.04 21.77 21.77 
24.20 8.72 56.67 36.00 21.15 21.15 
24.30 8.52 56.65 35.95 20.55 20.55 
24.40 8.27 56.64 35.91 19.96 19.96 
24.50 7.97 56.63 35.87 19.39 19.39 
24.60 7.62 56.61 35.83 18.83 18.83 
24.70 7.22 56.60 35.79 18.28 18.28 
24.80 6.76 56.59 35.75 17.74 17.74 
24.90 6.26 56.58 35.71 17.20 17.20 
25.00 5.70 56.56 35.67 16.66 16.66 
25.10 5.10 56.55 35.63 16.12 16.12 
25.20 4.52 56.54 35.59 15.57 15.58 
25.30 3.98 56.53 35.55 15.03 15.03 
25.40 3.48 56.51 35.51 14.49 - 14.49 
25.50 3.01 56.50 35.47 13.95 13.95 
25.60 2.58 56.49 35.43 13.41 13.41 I 

25.70 2.18 56.48 35.39 12.88 12.88 I 
25.80 1.81 56.46 35.35 12.36 12.36 
25.90 1.48 56.45 35.32 11.84 11.84. 
26.00 1.18 56.44 35.28 11.33 11.33 
26.10 0.92 56.43 35.24 10.84 10.84 
26.20 0.69 56.42 35.21 10.36 10.36 
26.30 0.49 56.41 35.17 9.89 9.89 
26.40 0.33 56.40 35.14 9.48 9.48 
26.50 0.20 56.39 35.10 9.23 9.23 
26.60 0.10 56.38 35.07 8.99 8.99 .;} 

26.70 0.03 56.37 35.04 8.75 8.75 
26.80 0.00 56.36 35.01 8.52 8.52 
26.90 0.00 56.35 34.97 8.29 8.29 
27.00 0.00 56.34 34.94 8.07 8.07 
27.10 0.00 56.33 34.91 7.86 7.86 
27.20 0.00 56.32 34.88 7.65 7.65 
27.30 0.00 56.31 34.86 7.44 7.45 
27.40 0.00 56.30 34.83 7.25 7.25 
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Hydrograph Discharge Table 

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

27.50 0.00 56.30 34.80 7.05 7.05 
27.60 0.00 56.29 34.78 6.87 6.87 
27.70 0.00 56.28 34.75 6.68 6.68 
27.80 0.00 56.27 34.73 6.51 6.51 
27.90 0.00 56.27 34.70 6.33 6.33 
28.00 0.00 56.26 34.68 6.16 6.16 
28.10 0.00 56.25 34.66 6.00 6.00 
28.20 0.00 56.25 34.63 5.84 5.84 
28.30 0.00 56.24 34.61 5.69 5.69 
28.40 0.00 56.23 34.59 5.53 5.53 
28.50 0.00 56.23 34.57 5.39 5.39 
28.60 0.00 56.22 34.55 5.24 5.24 
28.70 0.00 56.21 34.53 5.10 5.10 
28.80 0.00 56.21 34.51 4.97 4.97 
28.90 0.00 56.20 34.49 4.84 4.84 
29.00 0.00 56.20 34.48 4.71 4.71 
29.10 0.00 56.19 34.46 4.58 4.58 
29.20 0.00 56.19 34.44 4.46 4.46 
29.30 0.00 56.18 34.42 4.34 4.34 
29.40 0.00 56.18 34.41 4.23 4.23 
29.50 0.00 56.17 34.39 4.11 4.11 
29.60 0.00 56.17 34.38 4:00 4.00 
29.70 0.00 56.16 34.36 3.90 3.90 
29.80 0.00 56.16 34.35 3.79 3.79 
29.90 0.00 56.15 34.33 3.69 3.69 
30.00 0.00 56.15 34.32 3.59 3.59 
30.10 0.00 56.15 34.31 3.50 3.50 
30.20 0.00 56.14 34.29 3.41 3.41 
30.30 0.00 56.14 34.28 3.32 3.32 
30.40 0.00 56.14 34.27 3.23 3.23 
30.50 0.00 56.13 34.26 3.14 3.14 
30.60 0.00 56.13 34.25 3.06 3.06 
30.70 0.00 56.12 34.23 2.98 2.98 
30.80 0.00 56.12 34.22 2.90 2.90 
30.90 0.00 56.12 34.21 2.82 2.82 
31.00 0.00 56.12 34.20 2.75 2.75 
31.10 0.00 56.11 34.19 2.67 2.67 
31.20 0.00 56.11 34.18 2.60 2.60 
31.30 0.00 56.11 34.17 2.53 2.53 
31.40 0.00 56.10 34.16 2.46 2.46 
31.50 0.00 56.10 34.15 2.40 2.40 
31.60 0.00 56.10 34.15 2.34 2.34 
31.70 0.00 56.10 34.14 2.27 2.27 
31.80 0.00 56.09 34.13 2.21 2.21 
31.90 0.00 56.09 34.12 2.15 2.15 
32.00 0.00 56.09 34.11 2.10 2.10 
32.10 0.00 56.09 34.10 2.04 2.04 
32.20 0.00 56.08 34.10 1.99 1.99 
32.30 0.00 56.08 34.09 1.93 1.93 
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Hydrograph Discharge Table 

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

32.40 0.00 56.08 34.08 1.88 1.88 
32.50 0.00 56.08 34.08 1.83 1.83 
32.60 0.00 56.07 34.07 1.78 1.78 
32.70 0.00 56.07 34.06 1.74 1.74 
32.80 0.00 56.07 34.06 1.69 1.69 
32.90 0.00 56.07 34.05 1.64 1.64 
33.00 0.00 56.07 34.04 1.60 1.60 
33.10 0.00 56.07 34.04 1.56 1.56 
33.20 0.00 56.06 34.03 1.52 1.52 
33.30 0.00 56.06 34.03 1.48 1.48 
33.40 0.00 56.06 34.02 1.44 1.44 
33.50 0.00 56.06 34.01 1.40 1.40 
33.60 0.00 56.06 34.01 1.36 1.36 
33.70 0.00 56.06 34.00 1.33 1.33 
33.80 0.00 56.05 34.00 1.29 1.29 
33.90 0.00 56.05 33.99 1.26 1.26 
34.00 0.00 56.05 33.99 1.22 1.22 
34.10 0.00 56.05 33.99 1.19 1.19 
34.20 0.00 56.05 33.98 1.16 1.16 
34.30 0.00 56.05 33.98 1.13 1.13 
34.40 0.00 56.05 33.97 1.10 1.10 
34.50 0.00 56.04 33.97 1;07 1.07 
34.60 0.00 56.04 33.96 1.04 1.04 
34.70 0.00 56.04 33.96 1.01 1.01 
34.80 0.00 56.04 33.96 0.99 0.99 
34.90 0.00 56.04 33.95 0.96 0.96 
35.00 0.00 56.04 33.95 0.93 0.93 
35.10 0.00 56.04 33.95 0.91 0.91 
35.20 0.00 56.04 33.94 0.88 -- 0.88 
35.30 0.00 56.04 33.94 0.86 0.86 
35.40 0.00 56.04 33.94 0.84 0.84 I 

35.50 0.00 56.03 33.93 0.82 0.82 I 
35.60 0.00 56.03 33.93 0.79 0.79 
35.70 0.00 56.03 33.93 0.77 0.77 
35.80 0.00 56.03 33.92 --- 0.75 0.75 
35.90 0.00 56.03 33.92 0.73 0.73 
36.00 0.00 56.03 33.92 0.71 0.71 
36.10 0.00 56.03 33.92 0.69 0.69 
36.20 0.00 56.03 33.91 0.68 0.68 
36.30 0.00 56.03 33.91 0.66 0.66 
36.40 0.00 56.03 33.91 0.64 0.64 ..,_" 

36.50 0.00 56.03 33.91 0.62 0.62 
36.60 0.00 56.03 33.90 0.61 0.61 
36.70 0.00 56.02 33.90 0.59 0.59 
36.80 0.00 56.02 33.90 0.57 0.57 
36.90 0.00 56.02 33.90 0.56 0.56 
37.00 0.00 56.02 33.90 0.54 0.54 
37.10 0.00 56.02 33.89 0.53 0.53 
37.20 0.00 56.02 33.89 0.52 0.52 
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Hydrograph Discharge Table 

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

37.30 0.00 56.02 33.89 0.50 0.50 
37.40 0.00 56.02 33.89 0.49 0.49 
37.50 0.00 56.02 33.89 0.48 0.48 
37.60 0.00 56.02 33.88 0.46 0.46 
37.70 0.00 56.02 33.88 0.45 0.45 
37.80 0.00 56.02 33.88 0.44 0.44 

... End 

JR048_GREENSPRINGS_WEST - 139



Hydrograph Report 
Page 1 

English 

Hyd. No. 7 

25 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 234.90 cfs 
Storm frequency = 25 yrs Time interval = 6 min 
Drainage area = 154.80 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method =LAG Time of cone. (Tc) = 104.8 min 
Total precip. = 6.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 2,352,869 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time- Outflow Time-- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

8.40 2.42 11.60 23.87 14.80 46.52 18.00 19.25 
8.50 2.63 11.70 28.09 14.90 43.70 18.10 18.99 
8.60 2.86 11.80 35.43 15.00 41.31 18.20 18.73 
8.70 3.09 11.90 49.16 15.10 39.29 18.30 18.48 
8.80 3.34 12.00 67.54 15.20 37.57 18.40 18.25 
8.90 3.61 12.10 86.63 15.30 36.10 18.50 18.02 
9.00 3.89 12.20 106.30 15.40 34.79 18.60 17.79 
9.10 4.20 12.30 126.34 15.50 33.59 18.70 17.57 
9.20 4.52 12.40 146.55 15.60 32.51 18.80 '17.35 
9.30 4.85 12.50 166.75 15.70 31.52 18.90 17.13 
9.40 5.21 12.60 186.80 15.80 30.60 19.00 16.91 
9.50 5.57 12.70 205.84 15.90 29.75 19.10 16.69 
9.60 5.95 12.80 222.27 16.00 28.95 19.20 16.47 
9.70 6.35 12.90 233.73 16.10 28.19 19.30 16.24 
9.80 6.76 13.00 234.90 « 16.20 27.48 19.40 16.02 
9.90 7.18 13.10 228.50 16.30 26.80 19.50 15.80 
10.00 7.63 13.20 220.85 16.40 26.16 19.60 15.58 
10.10 8.09 13.30 212.14 16.50 25.55 19.70 15.36 
10.20 8.58 13.40 202.55 16.60 24.96 19.80 15.14 
10.30 9.10 13.50 192.26 16.70 24.40 19.90 14.91 
10.40 9.66 13.60 181.47 16.80 23.87 20.00 14.69 
10.50 10.26 13.70 170.29 16.90 23.36 20.10 14.47 
10.60 10.92 13.80 158.77 17.00 22.87 20.20 14.25 
10.70 11.65 13.90 146.95 17.10 22.41 20.30 14.03 
10.80 12.46 14.00 134.87 17.20 21.97 20.40 13.82 
10.90 13.34 14.10 122.60 17.30 21.56 20.50 13.61 
11.00 14.33 14.20 110.20 17.40 21.17 20.60 13.41 
11.10 15.39 14.30 97.71 17.50 20.81 20.70 13.21 
11.20 16.59 14.40 85.19 17.60 20.46 20.80 13.02 
11.30 17.97 14.50 72.96 17.70 20.14 20.90 12.84 
11.40 19.54 14.60 61.66 17.80 19.83 21.00 12.68 
11.50 21.34 14.70 52.17 17.90 19.53 21.10 12.52 
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25 YR POST DEVELOPMENT 

Hydrograph Discharge Table 

Time - Outflow 
(hrs cfs) 

21.20 12.38 
21.30 12.25 
21.40 12.13 
21.50 12.02 
21.60 11.91 
21.70 11.82 
21.80 11.73 
21.90 11.66 
22.00 11.59 
22.10 11.52 
22.20 11.46 
22.30 11.40 
22.40 11.35 
22.50 11.30 
22.60 11.26 
22.70 11.21 
22.80 11.17 
22.90 11.12 
23.00 11.08 
23.10 11.04 
23.20 10.99 
23.30 10.95 
23.40 10.91 
23.50 10.86 
23.60 10.82 
23.70 10.78 
23.80 10.73 
23.90 10.69 
24.00 10.64 
24.10 10.54 
24.20 10.37 
24.30 10.13 
24.40 9.84 
24.50 9.48 
24.60 9.07 
24.70 8.59 
24.80 8.05 
24.90 7.44 
25.00 6.78 
25.10 6.06 
25.20 5.38 
25.30 4.74 
25.40 4.14 
25.50 3.58 
25.60 3.07 
25.70 2.59 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 8 
25 YR POST ROUTED 

Hydrograph type = Reservoir Peak discharge = 70.14 cfs 
Storm frequency = 25 yrs Time interval = 6 min 
Inflow hyd. No. = 7 Reservoir name =WET POND 
Max. Elevation = 59.79 ft Max. Storage = 1 ,207,154 cuft 

Storage Indication method used. Total Volume= 2,352,865 cuft 

Hydrograph Discharge Table 

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

8.90 3.61 56.03 33.92 0.75 0.75 
9.00 3.89 56.03 33.94 0.83 0.83 
9.10 4.20 56.04 33.95 0.92 0.92 
9.20 4.52 56.04 33.96 1.01 1.01 
9.30 4.85 56.05 33.97 1.10 1.10 
9.40 5.21 56.05 33.99 1.21 1.21 
9.50 5.57 56.06 34.00 1.32 1.32 
9.60 5.95 56.06 34.02 1.44 1.44 
9.70 6.35 56.07 34.04 1.56 1.56 
9.80 6.76 56.07 34.06 1.70 1.70 
9.90 7.18 56.08 34.08 1.84 1.84 
10.00 7.63 56.08 34.10 1.98 1.98 
10.10 8.09 56.09 34.12 2.14 2.14 
10.20 8.58 56.10 34.14 2.31 2.31 
10.30 9.10 56.10 34.17 2.48 2.48 
10.40 9.66 56.11 34.19 2.66 2.66 

I 10.50 10.26 56.12 34.22 2.86 2.86 
! 10.60 10.92 56.13 34.25 3.06 3.06 

10.70 11.65 56.14 34.28 3.28 3.28 
10.80 12.46 56.15 34.31 3.52 3.52 
10.90 13.34 56.16 34.34 3.76 3.76 
11.00 14.33 56.17 34.38 4.03 4.03 
11.10 15.39 56.18 34.42 4.32 4.32 
11.20 16.59 56.19 34.46 4.63 4.63 
11.30 17.97 56.21 34.51 4.97 4.97 
11.40 19.54 56.22 34.56 5.33 5.33 
11.50 21.34 56.24 34.62 5.74 5.74 ,. 

11.60 23.87 56.26 34.68 6.19 6.19 
11.70 28.09 56.28 34.75 6.71 6.71 
11.80 35.43 56.31 34.85 7.38 7.38 
11.90 49.16 56.35 34.98 8.31 8.31 
12.00 67.54 56.40 35.16 9.72 9.72 
12.10 86.63 56.48 35.40 12.97 12.97 
12.20 106.30 56.57 35.69 16.98 16.98 
12.30 126.34 56.68 36.04 21.76 21.76 
12.40 146.55 56.81 36.45 27.38 27.16 
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Hydrograph Discharge Table 

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

12.50 166.75 56.95 36.89 35.52 31.02 
12.60 186.80 57.11 37.40 44.69 35.36 
12.70 205.84 57.29 37.94 55.87 37.94 
12.80 222.27 57.49 38.54 69.16 38.54 
12.90 233.73 57.71 39.17 84.42 39.17 
13.00 234.90 << 57.93 39.81 101.13 ---- 39.81 
13.10 228.50 58.14 40.43 118.72 --- 40.43 
13.20 220.85 58.35 41.01 136.16 ---- 41.01 
13.30 212.14 58.55 41.56 153.88 --- 41.56 
13.40 202.55 58.74 42.07 170.95 --- 42.07 
13.50 192.26 58.91 42.55 187.71 ---- 42.55 
13.60 181.47 59.08 42.98 203.67 --- 42.98 
13.70 170.29 59.23 43.38 218.48 0.83 44.21 
13.80 158.77 59.36 43.73 232.40 4.98 48.71 
13.90 146.95 59.48 44.03 244.45 8.57 52.60 
14.00 134.87 59.57 44.29 254.67 11.62 55.91 
14.10 122.60 59.65 44.49 263.31 16.00 60.49 
14.20 110.20 59.71 44.65 270.01 20.04 64.69 
14.30 97.71 59.76 44.76 274.72 22.88 67.63 
14.40 85.19 59.78 44.82 277.58 24.60 69.42 
14.50 72.96 59.79 « 44.85 278.74 25.30 70.14 « 
14.60 61.66 59.79 44.84 278.40 25.09 69.93 
14.70 52.17 59.78 44.81 276.84 24.15 68.95 
14.80 46.52 59.76 44.75 274.49 22.73 67.48 
14.90 43.70 59.73 44.69 271.80 21.12 65.80 
15.00 41.31 59.71 44.62 269.01 19.43 - 64.06 
15.10 39.29 59.68 44.56 266.16 17.71 62.27 
15.20 37.57 59.65 44.49 263.30 15.99 60.48 
15.30 36.10 59.63 44.43 260.46 14.28 58.71 
15.40 34.79 59.60 44.36 257.67 12.60 56.96 
15.50 33.59 59.58 44.30 255.02 11.72 56.02 
15.60 32.51 59.55 44.23 252.37 10.93 55.16 
15.70 31.52 59.53 44.16 249.69 10.13 54.30 
15.80 30.60 59.50 44.09 247.00 9.33 53.43. 
15.90 29.75 59.47 44.03 244.31 8.53 52.56 
16.00 28.95 59.45 43.96 241.62 7.73 51.69 
16.10 28.19 59.42 43.89 238.95 6.93 50.83 
16.20 27.48 59.40 43.83 236.29 6.14 49.97 
16.30 26.80 59.37 43.76 233.65 5.35 49.11 
16.40 26.16 59.35 43.69 231.03 4.57 48.27 
16.50 25.55 59.32 43.63 228.44 3.80 47.43 
16.60 24.96 59.30 43.57 225.87 3.03 46.60 
16.70 24.40 59.27 43.50 223.34 2.28 45.78 
16.80 23.87 59.25 43.44 220.83 1.53 44.97 
16.90 23.36 59.23 43.38 218.36 0.80 44.17 
17.00 22.87 59.20 43.32 215.93 0.07 43.39 
17.10 22.41 59.18 43.25 213.62 ---- 43.25 
17.20 21.97 59.16 43.19 211.29 -- 43.19 
17.30 21.56 59.13 43.13 208.92- 43.13 
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25 YR POST ROUTED Page 3 

Hydrograph Discharge Table 

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

17.40 21.17 59.11 43.06 206.52- 43.06 
17.50 20.81 59.08 42.99 204.08- 42.99 
17.60 20.46 59.06 42.93 201.61 -- 42.93 
17.70 20.14 59.03 42.86 199.10 --- 42.86 
17.80 19.83 59.00 42.79 196.57 -- 42.79 
17.90 19.53 58.98 42.72 194.02 --- 42.72 
18.00 19.25 58.95 42.65 191.44- 42.65 
18.10 18.99 58.93 42.58 188.84 -- 42.58 
18.20 18.73 58.90 42.51 186.21 -- 42.51 
18.30 18.48 58.87 42.43 183.57 -- 42.43 
18.40 18.25 58.84 42.36 180.91 --- 42.36 
18.50 18.02 58.82 42.29 178.23 --- 42.29 
18.60 17.79 58.79 42.21 175.60- 42.21 
18.70 17.57 58.76 42.14 173.08 -- 42.14 
18.80 17.35 58.73 42.06 170.54 -- 42.06 
18.90 17.13 58.71 41.98 167.98 ---- 41.98 
19.00 16.91 58.68 41.91 165.41 -- 41.91 
19.10 16.69 58.65 41.83 162.83 --- 41.83 
19.20 16.47 58.62 41.75 160.23 --- 41.75 
19.30 16.24 58.59 41.67 157.62 -- 41.67 
19.40 16.02 58.56 41.59 154.99 -- 41.59 
19.50 15.80 58.53 41.51 152.34 -- 41.51 
19.60 15.58 58.51 41.43 149.69 -- 41.43 
19.70 15.36 58.48 41.35 147.01 -- 41.35 
19.80 15.14 58.45 41.27 144.33 --- 41.27 
19.90 14.91 58.42 41.19 141.63 -- - 41.19 
20.00 14.69 58.39 41.11 139.01 -- 41.11 
20.10 14.47 58.36 41.02 136.49 -- 41.02 
20.20 14.25 58.33 40.94 133.97- 40.94 
20.30 14.03 58.30 40.85 131.43 - 40.85 
20.40 13.82 58.27 40.77 128.88 -- 40.77 I I 

20.50 13.61 58.24 40.68 126.32 -- 40.68 
20.60 13.41 58.20 40.59 123.75- 40.59 
20.70 13.21 58.17 40.51 121.17- 40.51 
20.80 13.02 58.14 40.42 118.57 -- 40.42 
20.90 12.84 58.11 40.33 115.97 -- 40.33 
21.00 12.68 58.08 40.24 113.36- 40.24 
21.10 12.52 58.05 40.16 110.75- 40.16 
21.20 12.38 58.02 40.07 108.12- 40.07 
21.30 12.25 57.99 39.98 105.60 -- 39.98 
21.40 12.13 57.96 39.89 103.22 -- 39.89 ~ 

21.50 12.02 57.92 39.80 100.84- 39.80 
21.60 11.91 57.89 39.71 98.45 39.71 
21.70 11.82 57.86 39.61 96.07 39.61 
21.80 11.73 57.83 39.52 93.69 39.52 
21.90 11.66 57.80 39.43 91.31 39.43 
22.00 11.59 57.77 39.34 88.92 39.34 
22.10 11.52 57.74 39.25 86.55 39.25 
22.20 11.46 57.70 39.16 84.17 39.16 
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Hydrograph Discharge Table 

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

22.30 11.40 57.67 39.07 81.80 39.07 
22.40 11.35 57.64 38.98 79.42 38.98 
22.50 11.30 57.61 38.89 77.06 38.89 
22.60 11.26 57.58 38.79 74.88 38.79 
22.70 11.21 57.55 38.70 72.80 38.70 
22.80 11.17 57.52 38.61 70.72 38.61 
22.90 11.12 57.49 38.52 68.65 38.52 
23.00 11.08 57.46 38.42 66.58 38.42 
23.10 11.04 57.42 38.33 64.52 38.33 
23.20 10.99 57.39 38.24 62.45 38.24 
23.30 10.95 57.36 38.15 60.40 38.15 
23.40 10.91 57.33 38.05 58.34 38.05 
23.50 10.86 57.30 37.96 56.29 37.96 
23.60 10.82 57.27 37.87 54.24 37.87 
23.70 10.78 57.24 37.78 52.20 37.78 
23.80 10.73 57.21 37.69 50.16 37.69 
23.90 10.69 57.18 37.60 48.36 37.10 
24.00 10.64 57.15 37.51 46.70 36.32 
24.10 10.54 57.12 37.42 45.08 35.55 
24.20 10.37 57.09 37.33 43.50 34.80 
24.30 10.13 57.07 37.25 41.96 34.07 
24.40 9.84 57.04 37.16 40.44 33.35 
24.50 9.48 57.01 37.08 38.95 32.65 
24.60 9.07 56.99 37.00 37.48 31.95 
24.70 8.59 56.96 36.92 36.03 31.26 
24.80 8.05 56.94 36.84 34.59 30.58 
24.90 7.44 56.91 36.76 33.15 29.89 
25.00 6.78 56.88 36.69 31.72 29.22 
25.10 6.06 56.86 36.61 30.28 28.54 
25.20 5.38 56.83 36.53 28.85 27.86 
25.30 4.74 56.81 36.45 27.41 27.18 
25.40 4.14 56.78 36.37 26.21 26.21 
25.50 3.58 56.76 36.29 25.14 25.14 
25.60 3.07 56.73 36.21 24.09 24.09 
25.70 2.59 56.71 36.14 23.07 23.07 
25.80 2.16 56.69 36.07 22.07 22.07 
25.90 1.76 56.67 36.00 21.10 21.10 
26.00 1.41 56.64 35.93 20.16 20.16 
26.10 1.09 56.62 35.86 19.25 19.25 
26.20 0.82 56.60 35.80 18.37 18.37 
26.30 0.58 56.58 35.73 17.52 17.52 
26.40 0.39 56.56 35.67 16.70 16.70 
26.50 0.23 56.55 35.62 15.91 15.91 
26.60 0.12 56.53 35.56 15.16 15.16 
26.70 0.04 56.51 35.51 14.43 14.43 
26.80 0.00 56.50 35.46 13.74 13.74 
26.90 0.00 56.48 35.41 13.08 13.08 
27.00 0.00 56.47 35.36 12.45 12.45 
27.10 0.00 56.45 35.32 11.85 11.85 
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Hydrograph Discharge Table 

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

27.20 0.00 56.44 35.27 11.28 11.28 
27.30 0.00 56.43 35.24 10.74 10.74 
27.40 0.00 56.42 35.20 10.22 10.22 
27.50 0.00 56.40 35.16 9.73 9.73 
27.60 0.00 56.39 35.13 9.38 9.38 
27.70 0.00 56.38 35.09 9.13 9.13 
27.80 0.00 56.37 35.06 8.89 8.89 
27.90 0.00 56.36 35.02 8.65 8.65 
28.00 0.00 56.35 34.99 8.42 8.42 
28.10 0.00 56.34 34.96 8.20 8.20 
28.20 0.00 56.33 34.93 7.98 7.98 
28.30 0.00 56.33 34.90 7.77 7.77 
28.40 0.00 56.32 34.87 7.56 7.56 
28.50 0.00 56.31 34.84 7.36 7.36 
28.60 0.00 56.30 34.82 7.16 7.16 
28.70 0.00 56.29 34.79 6.97 6.97 
28.80 0.00 56.28 34.76 6.79 6.79 
28.90 0.00 56.28 34.74 6.61 6.61 
29.00 0.00 56.27 34.72 6.43 6.43 
29.10 0.00 56.26 34.69 6.26 6.26 
29.20 0.00 56.26 34.67 6.09 6.09 
29.30 0.00 56.25 34.65 5.93 5.93 
29.40 0.00 56.24 34.62 5.77 5.77 
29.50 0.00 56.24 34.60 5.62 5.62 
29.60 0.00 56.23 34.58 5.47 5.47 
29.70 0.00 56.22 34.56 5.33 5.33 
29.80 0.00 56.22 34.54 5.18 5.18 
29.90 0.00 56.21 34.52 5.05 5.05 
30.00 0.00 56.21 34.50 4.91 4.91 
30.10 0.00 56.20 34.49 4.78 4.78 
30.20 0.00 56.20 34.47 4.65 4.65 
30.30 0.00 56.19 34.45 4.53 4.53 
30.40 0.00 56.19 34.43 4.41 4.41 
30.50 0.00 56.18 34.42 4.29 4.29 
30.60 0.00 56.18 34.40 4.18 4.18 
30.70 0.00 56.17 34.39 4.07 4.07 
30.80 0.00 56.17 34.37 3.96 3.96 
30.90 0.00 56.16 34.36 3.85 3.85 
31.00 0.00 56.16 34.34 3.75 3.75 
31.10 0.00 56.15 34.33 3.65 3.65 
31.20 0.00 56.15 34.31 3.55 3.55 
31.30 0.00 56.15 34.30 3.46 3.46 
31.40 0.00 56.14 34.29 3.37 3.37 
31.50 0.00 56.14 34.28 3.28 3.28 
31.60 0.00 56.13 34.26 3.19 3.19 
31.70 0.00 56.13 34.25 3.11 3.11 
31.80 0.00 56.13 34.24 3.02 3.02 
31.90 0.00 56.12 34.23 2.94 2.94 
32.00 0.00 56.12 34.22 2.86 2.86 
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Hydrograph Discharge Table 

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

32.10 0.00 56.12 34.21 2.79 2.79 
32.20 0.00 56.11 34.20 2.71 2.71 
32.30 0.00 56.11 34.19 2.64 2.64 
32.40 0.00 56.11 34.18 2.57 2.57 
32.50 0.00 56.11 34.17 2.50 2.50 
32.60 0.00 56.10 34.16 2.44 2.44 
32.70 0.00 56.10 34.15 2.37 2.37 
32.80 0.00 56.10 34.14 2.31 2.31 
32.90 0.00 56.09 34.13 2.25 2.25 
33.00 0.00 56.09 34.12 2.19 2.19 
33.10 0.00 56.09 34.12 2.13 2.13 
33.20 0.00 56.09 34.11 2.07 2.07 
33.30 0.00 56.08 34.10 2.02 2.02 
33.40 0.00 56.08 34.09 1.96 1.96 
33.50 0.00 56.08 34.09 1.91 1.91 
33.60 0.00 56.08 34.08 1.86 1.86 
33.70 0.00 56.08 34.07 1.81 1.81 
33.80 0.00 56.07 34.07 1.76 1.76 
33.90 0.00 56.07 34.06 1.72 1.72 
34.00 0.00 56.07 34.05 1.67 1.67 
34.10 0.00 56.07 34.05 1.63 1.63 
34.20 0.00 56.07 34.04 1.58 1.58 
34.30 0.00 56.06 34.03 1.54 1.54 
34.40 0.00 56.06 34.03 1.50 1.50 
34.50 0.00 56.06 34.02 1.46 1.46 
34.60 0.00 56.06 34.02 1.42 -- 1.42 
34.70 0.00 56.06 34.01 1.38 1.38 
34.80 0.00 56.06 34.01 1.35 1.35 
34.90 0.00 56.05 34.00 1.31 1.31 
35.00 0.00 56.05 34.00 1.28 1.28 
35.10 0.00 56.05 33.99 1.24 1.24 
35.20 0.00 56.05 33.99 1.21 1.21 
35.30 0.00 56.05 33.98 1.18 1.18 
35.40 0.00 56.05 33.98 1.15 1.15 
35.50 0.00 56.05 33.98 1.11 1.11 
35.60 0.00 56.05 33.97 1.08 1.08 
35.70 0.00 56.04 33.97 1.06 1.06 
35.80 0.00 56.04 33.96 1.03 1.03 
35.90 0.00 56.04 33.96 1.00 1.00 
36.00 0.00 56.04 33.96 0.97 0.97 
36.10 0.00 56.04 33.95 0.95 0.95 
36.20 0.00 56.04 33.95 0.92 0.92 
36.30 0.00 56.04 33.95 0.90 0.90 
36.40 0.00 56.04 33.94 0.87 0.87 
36.50 0.00 56.04 33.94 0.85 0.85 
36.60 0.00 56.03 33.94 0.83 0.83 
36.70 0.00 56.03 33.93 0.81 0.81 
36.80 0.00 56.03 33.93 0.79 0.79 
36.90 0.00 56.03 33.93 0.76 0.76 
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Hydrograph Discharge Table 

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

37.00 0.00 56.03 33.92 0.74 0.74 
37.10 0.00 56.03 33.92 0.72 0.72 
37.20 0.00 56.03 33.92 0.70 0.70 

... End 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 9 

100 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 326.43 cfs 
Storm frequency = 100 yrs Time interval = 6 min 
Drainage area = 154.80 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method =LAG Time of cone. (Tc) = 104.8 min 
Total precip. = 8.30 in D istrib uti on = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 3,281,453 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

7.50 3.38 10.70 19.81 13.90 200.98 17.10 29.67 
7.60 3.65 10.80 21.00 14.00 184.07 17.20 29.09 
7.70 3.92 10.90 22.31 14.10 166.93 17.30 28.54 
7.80 4.19 11.00 23.75 14.20 149.66 17.40 28.03 
7.90 4.47 11.10 25.32 14.30 132.31 17.50 27.54 
8.00 4.75 11.20 27.08 14.40 114.95 17.60 27.08 
8.10 5.03 11.30 29.09 14.50 98.07 17.70 26.64 
8.20 5.33 11.40 31.39 14.60 82.54 17.80 26.23 
8.30 5.62 11.50 34.01 14.70 69.61 17.90 25.83 
8.40 5.93 11.60 37.70 14.80 61.99 18.00 25.46 
8.50 6.26 11.70 43.81 14.90 58.20 18.10 25.10 
8.60 6.60 11.80 54.30 15.00 54.98 18.20 24.76 
8.70 6.95 11.90 73.56 15.10 52.27 18.30 24.44 
8.80 7.33 12.00 99.09 15.20 49.97 18.40 24.12 
8.90 7.74 12.10 125.50 15.30 47.99 18.50 23.81 

·9.00 8.17 12.20 152.65 15.40 46.23 18.60 23.51 
9.10 8.64 12.30 180.22 15.50 44.63 18.70 23.21 
9.20 9.13 12.40 207.95 15.60 43.18 18.80 22.92 
9.30 9.65 12.50 235.59 15.70 41.85 18.90 22.63 
9.40 10.19 12.60 262.93 15.80 40.62 19.00 22.33 
9.50 10.75 12.70 288.74 15.90 39.48 19.10 22.04 
9.60 11.33 12.80 310.73 16.00 38.41 19.20 21.75 
9.70 11.93 12.90 325.69 16.10 37.40 19.30 21.45 
9.80 12.54 13.00 326.43 « 16.20 36.44 19.40 21.16 
9.90 13.18 13.10 316.93 16.30 35.54 19.50 20.86 
10.00 13.85 13.20 305.78 16.40 34.68 19.60 20.57 
10.10 14.54 13.30 293.22 16.50 33.86 19.70 20.28 
10.20 15.26 13.40 279.50 16.60 33.08 19.80 19.98 
10.30 16.03 13.50 264.86 16.70 32.34 19.90 19.69 
10.40 16.86 13.60 249.57 16.80 31.62 20.00 19.39 
10.50 17.75 13.70 233.78 16.90 30.94 20.10 19.10 
10.60 18.73 13.80 217.57 17.00 30.29 20.20 18.80 
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100 YR POST DEVELOPMENT 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

20.30 
20.40 
20.50 
20.60 
20.70 
20.80 
20.90 
21.00 
21.10 
21.20 
21.30 
21.40 
21.50 
21.60 
21.70 
21.80 
21.90 
22.00 
22.10 
22.20 
22.30 
22.40 
22.50 
22.60 
22.70 
22.80 
22.90 
23.00 
23.10 
23.20 
23.30 
23.40 
23.50 
23.60 
23.70 
23.80 
23.90 
24.00 
24.10 
24.20 
24.30 
24.40 
24.50 
24.60 
24.70 
24.80 
24.90 
25.00 
25.10 

18.51 
18.23 
17.95 
17.68 
17.42 
17.18 
16.94 
16.72 
16.51 
16.32 
16.15 
15.99 
15.84 
15.70 
15.58 
15.47 
15.36 
15.27 
15.18 
15.10 
15.03 
14.96 
14.89 
14.83 
14.77 
14.71 
14.65 
14.59 
14.54 
14.48 
14.42 
14.36 
14.30 
14.24 
14.19 
14.13 
14.07 
14.01 
13.87 
13.65 
13.34 
12.95 
12.48 
11.93 
11.30 
10.59 
9.80 
8.92 
7.97 

Time -- Outflow 
(hrs cfs) 

25.20 7.08 
25.30 6.24 
25.40 5.45 
25.50 4.72 
25.60 4.04 
25.70 3.41 

... End 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 10 
100 YR POST ROUTED 

Hydrograph type = Reservoir Peak discharge = 146.56 cfs 
Storm frequency = 100 yrs Time interval = 6 min 
Inflow hyd. No. = 9 Reservoir name = WETPOND 
Max. Elevation = 60.65 ft Max. Storage = 1 ,532,441 cuft 

Storage Indication method used. Total Volume= 3,281,450 cuft 

Hydrograph Discharge Table 

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

8.40 5.93 56.06 34.03 1.50 1.50 
8.50 6.26 56.07 34.05 1.62 1.62 
8.60 6.60 56.07 34.06 1.75 1.75 
8.70 6.95 56.08 34.08 1.88 1.88 
8.80 7.33 56.08 34.10 2.02 2.02 
8.90 7.74 56.09 34.12 2.17 2.17 
9.00 8.17 56.10 34.14 2.32 2.32 
9.10 8.64 56.10 34.17 2.48 2.48 
9.20 9.13 56.11 34.19 2.65 2.65 
9.30 9.65 56.12 34.21 2.83 2.83 
9.40 10.19 56.13 34.24 3.02 3.02 
9.50 10.75 56.14 34.27 3.22 3.22 
9.60 11.33 56.14 34.30 3.43 3.43 
9.70 11.93 56.15 34.33 3.65 3.65 
9.80 12.54 56.16 34.36 3.87 3.87 
9.90 13.18 56.17 34.39 4.11 4.11 
10.00 13.85 56.18 34.43 4.36 4.36 
10.10 14.54 56.19 34.46 4.62 4.62 
10.20 15.26 56.21 34.50 4.90 4.90 
10.30 16.03 56.22 34.54 5.18 5.18 
10.40 16.86 56.23 34.58 5.48 5.48 
10.50 17.75 56.24 34.63 5.80 5.80 
10.60 18.73 56.26 34.67 6.13 6.13 
10.70 19.81 56.27 34.72 6.48 6.48 
10.80 21.00 56.29 34.77 6.85 6.85 
10.90 22.31 56.30 34.83 7.24 7.24 
11.00 23.75 56.32 34.89 7.66 7.66 
11.10 25.32 56.34 34.95 8.11 8.11 
11.20 27.08 56.36 35.02 8.59 8.59 
11.30 29.09 56.38 35.09 9.11 9.11 
11.40 31.39 56.41 35.17 9.79 9.79 
11.50 34.01 56.43 35.25 10.89 10.89 
11.60 37.70 56.46 35.33 12.09 12.09 
11.70 43.81 56.49 35.44 13.47 13.47 
11.80 54.30 56.53 35.56 15.18 15.18 
11.90 73.56 56.58 35.73 17.53 17.53 
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Hydrograph Discharge Table 

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

12.00 99.09 56.66 35.98 20.84 20.84 
12.10 125.50 56.76 36.30 25.24 25.24 
12.20 152.65 56.89 36.69 . 31.87 29.29 
12.30 180.22 57.04 37.17 40.49 33.38 
12.40 207.95 57.22 37.72 50.81 37.72 
12.50 235.59 57.43 38.34 64.71 38.34 
12.60 262.93 57.67 39.05 81.21 39.05 
12.70 288.74 57.93 39.82 101.48 --- 39.82 
12.80 310.73 58.23 40.65 125.55- 40.65 
12.90 325.69 58.54 41.53 152.85 --- 41.53 
13.00 326.43 « 58.86 42.41 182.55 --- 42.41 
13.10 316.93 59.18 43.25 213.43- 43.25 
13.20 305.78 59.47 44.03 244.35 8.54 52.57 
13.30 293.22 59.75 44.73 273.49 22. 13 66.86 
13.40 279.50 59.99 45.34 299.82 38.00 83.33 
13.50 264.86 60.15 45.76 318.86 51.59 97.35 
13.60 249.57 60.29 46.10 334.95 63.91 110.01 
13.70 233.78 60.40 46.38 348.30 74.44 120.82 
13.80 217.57 60.49 46.60 359.13 83.53 130.13 
13.90 200.98 60.56 46.77 367.31 90.39 137.16 
14.00 184.07 60.61 46.89 373.05 95.26 142.15 
14.10 166.93 60.64 46.96 376.56 98.37 145.32 
14.20 149.66 60.65 « 46.98 377.92 99.57 146.56 « 
14.30 132.31 60.65 46.97 377.33 99.05 146.03 
14.40 114.95 60.63 46.93 374.98 96.97 143.90 
14.50 98.07 60.59 46.85 371.06 93.53 140.38 
14.60 82.54 60.55 46.74 365.88 89.19 135.94 
14.70 69.61 60.50 46.62 359.70 84.01 130.62 
14.80 61.99 60.44 46.48 353.01 78.39 124.87 
14.90 58.20 60.39 46.34 346.34 72.87 119.22 
15.00 54.98 60.33 46.21 340.00 67.88 114.09 I 

15.10 52.27 60.28 46.08 333.87 63.06 109.14 ! 
15.20 49.97 60.23 45.95 327.99 58.44 104.39 
15.30 47.99 60.18 45.83 322.41 54.17 100.00 
15.40 46.23 60.14 45.72 317.16 50.36 96.08 
15.50 44.63 60.09 45.61 312.13 46.72 92.32 
15.60 43.18 60.05 45.50 307.32 43.23 88.73 
15.70 41.85 60.01 45.40 302.73 39.90 85.31 
15.80 40.62 59.97 45.29 297.71 36.72 82.01 
15.90 39.48 59.92 45.17 292.67 33.69 78.86 
16.00 38.41 59.88 45.06 287.88 30.80 75.86 •.• 

16.10 37.40 59.84 44.96 283.33 28.06 73.02 
16.20 36.44 59.80 44.86 279.00 25.45 70.31 
16.30 35.54 59.76 44.76 274.88 22.97 67.73 
16.40 34.68 59.72 44.67 270.97 20.61 65.28 
16.50 33.86 59.69 44.58 267.25 18.37 62.96 
16.60 33.08 59.66 44.50 263.71 16.24 60.74 
16.70 32.34 59.63 44.42 260.35 14.22 58.64 
16.80 31.62 59.60 44.35 257.16 12.36 56.71 

Continues on next page ... 
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100 YR POST ROUTED Page 3 

Hydrograph Discharge Table 

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

16.90 30.94 59.57 44.28 254.22 11.48 55.76 
17.00 30.29 59.54 44.20 251.31 10.62 54.82 
17.10 29.67 59.51 44.13 248.43 9.76 53.89 
17.20 29.09 59.49 44.06 245.60 8.91 52.97 
17.30 28.54 59.46 43.99 242.80 8.08 52.07 
17.40 28.03 59.43 43.92 240.05 7.26 51.18 
17.50 27.54 59.41 43.85 237.34 6.45 50.31 
17.60 27.08 59.38 43.79 234.68 5.66 49.45 
17.70 26.64 59.36 43.72 232.07 4.88 48.60 
17.80 26.23 59.33 43.66 229.51 4.12 47.77 
17.90 25.83 59.31 43.59 226.99 3.37 46.96 
18.00 25.46 59.28 43.53 224.52 2.63 46.16 
18.10 25.10 59.26 43.47 222.11 1.91 45.38 
18.20 24.76 59.24 43.41 219.74 1.21 44.62 
18.30 24.44 59.22 43.35 217.43 0.52 43.87 
18.40 24.12 59.19 43.30 215.18 ---- 43.30 
18.50 23.81 59.17 43.24 213.04 ---- 43.24 
18.60 23.51 59.15 43.18 210.88 ---- 43.18 
18.70 23.21 59.13 43.12 208.69 -- 43.12 
18.80 22.92 59.11 43.06 206.47 -- 43.06 
18.90 22.63 59.08 43.00 204.23 --- 43.00 
19.00 22.33 59.06 42.94 201.96 --- 42.94 
19.10 22.04 59.04 42.87 199.66 --- 42.87 
19.20 21.75 59.01 42.81 197.35 -- 42.81 
19.30 21.45 58.99 42.75 195.00 -- 42.75 
19.40 21.16 58.96 42.68 192.63 -- 42.68 
19.50 20.86 58.94 42.62 190.23 --- 42.62 
19.60 20.57 58.92 42.55 187.81 --- 42.55 
19.70 20.28 58.89 42.48 185.36- 42.48 
19.80 19.98 58.86 42.41 182.89 --- 42.41 
19.90 19.69 58.84 42.35 180.40 --- 42.35 
20.00 19.39 58.81 42.28 177.87 -- 42.28 
20.10 19.10 58.79 42.21 175.41 - 42.21 
20.20 18.80 58.76 42.14 173.02 -- 42.14 
20.30 18.51 58.73 42.06 170.60 --- 42.06 
20.40 18.23 58.71 41.99 168.16 -- 41.99 
20.50 17.95 58.68 41.91 165.70 -- 41.91 
20.60 17.68 58.65 41.84 163.22 -- 41.84 
20.70 17.42 58.63 41.76 160.72 --- 41.76 
20.80 17.18 58.60 41.69 158.20 --- 41.69 
20.90 16.94 58.57 41.61 155.67 ---- 41.61 
21.00 16.72 58.54 41.54 153.12 --- 41.54 
21.10 16.51 58.51 41.46 150.55 --- 41.46 
21.20 16.32 58.49 41.38 147.98 ---- 41.38 
21.30 16.15 58.46 41.30 145.39 --- 41.30 
21.40 15.99 58.43 41.23 142.79 -- 41.23 
21.50 15.84 58.40 41.15 140.18 -- 41.15 
21.60 15.70 58.37 41.07 137.78 --- 41.07 
21.70 15.58 58.34 40.98 135.37 ---- 40.98 

Continues on next page ... 
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100 YR POST ROUTED Page 4 

Hydrograph Discharge Table 

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

21.80 15.47 58.31 40.90 132.96 -- 40.90 
21.90 15.36 58.29 40.82 130.55- 40.82 
22.00 15.27 58.26 40.74 128.13 -- 40.74 
22.10 15.18 58.23 40.66 125.72- 40.66 
22.20 15.10 58.20 40.58 123.30 -- 40.58 
22.30 15.03 58.17 40.50 120.88 -- 40.50 
22.40 14.96 58.14 40.42 118.47- 40.42 
22.50 14.89 58.11 40.34 116.06 - 40.34 
22.60 14.83 58.08 40.25 113.64 -- 40.25 
22.70 14.77 58.06 40.17 111.23- 40.17 
22.80 14.71 58.03 40.09 108.83 -- 40.09 
22.90 14.65 58.00 40.01 106.44 -- 40.01 
23.00 14.59 57.97 39.93 104.26- 39.93 
23.10 14.54 57.94 39.84 102.09- 39.84 
23.20 14.48 57.91 39.76 99.92 39.76 
23.30 14.42 57.88 39.68 97.75 39.68 
23.40 14.36 57.86 39.60 95.59 39.60 
23.50 14.30 57.83 39.51 93.43 39.51 
23.60 14.24 57.80 39.43 91.27 39.43 
23.70 14.19 57.77 39.35 89.11 39.35 
23.80 14.13 57.74 39.27 86.95 39.27 
23.90 14.07 57.71 39.18 84.80 39.18 
24.00 14.01 57.68 39.10 82.64 39.10 
24.10 13.87 57.66 39.02 80.49 39.02 
24.20 13.65 57.63 38.94 78.33 38.94 
24.30 13.34 57.60 38.85 76.16 - 38.85 
24.40 12.95 57.57 38.77 74.22 38.77 
24.50 12.48 57.54 38.68 72.26 38.68 
24.60 11.93 57.51 38.59 70.26 38.59 
24.70 11.30 57.48 38.50 68.22 38.50 -
24.80 10.59 57.45 38.40 66.14 38.40 1!-

24.90 9.80 57.42 38.31 64.01 38.31 ! 
25.00 8.92 57.38 38.21 61.83 38.21 
25.10 7.97 57.35 38.11 59.58 38.11 . 
25.20 7.08 57.32 38.01 57.27 38.01 
25.30 6.24 57.28 37.90 54.91 37.90 
25.40 5.45 57.24 37.79 52.49 37.79 
25.50 4.72 57.21 37.68 50.02 37.68 
25.60 4.04 57.17 37.57 47.84 36.86 
25.70 3.41 57.13 37.45 45.76 35.87 
25.80 2.84 57.10 37.34 43.70 34.90 ~ 

25.90 2.32 57.06 37.23 41.67 33.93 
26.00 1.85 57.03 37.12 39.66 32.98 
26.10 1.44 56.99 37.01 37.69 32.05 
26.20 1.08 56.96 36.91 35.76 31.13 
26.30 0.77 56.92 36.80 33.86 30.23 
26.40 0.51 56.89 36.70 32.00 29.35 
26.50 0.31 56.86 36.60 30.18 28.49 
26.60 0.15 56.83 36.50 28.40 27.64 

Continues on next page ... 
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100 YR POST ROUTED Page 5 

Hydrograph Discharge Table 

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

26.70 0.05 56.79 36.41 26.74 26.74 
26.80 0.00 56.77 36.31 25.45 25.45 
26.90 0.00 56.74 36.22 24.23 24.23 
27.00 0.00 56.71 36.14 23.06 23.06 
27.10 0.00 56.69 36.06 21.95 21.95 
27.20 0.00 56.66 35.98 20.90 20.90 
27.30 0.00 56.64 35.91 19.89 19.89 
27.40 0.00 56.62 35.84 18.93 18.93 
27.50 0.00 56.59 35.77 18.02 18.02 
27.60 0.00 56.57 35.71 17.15 17.15 
27.70 0.00 56.56 35.65 16.33 16.33 
27.80 0.00 56.54 35.59 15.54 15.54 
27.90 0.00 56.52 35.53 14.80 14.80 
28.00 0.00 56.50 35.48 14.08 14.08 
28.10 0.00 56.49 35.43 13.41 13.41 
28.20 0.00 56.47 35.38 12.76 12.76 
28.30 0.00 56.46 35.34 12.15 12.15 
28.40 0.00 56.45 35.30 11.56 11.56 
28.50 0.00 56.43 35.26 11.01 11.01 
28.60 0.00 56.42 35.22 10.48 10.48 
28.70 0.00 56.41 35.18 9.97 9.97 
28.80 0.00 56.40 35.14 9.51 9.51 
28.90 0.00 56.39 35.11 9.26 9.26 
29.00 0.00 56.38 35.07 9.01 9.01 
29.10 0.00 56.37 35.04 8.77 8.77 
29.20 0.00 56.36 35.01 8.54 8.54 
29.30 0.00 56.35 34.98 8.31 8.31 
29.40 0.00 56.34 34.95 8.09 8.09 
29.50 0.00 56.33 34.92 7.87 7.87 
29.60 0.00 56.32 34.89 7.67 7.67 
29.70 0.00 56.31 34.86 7.46 7.46 
29.80 0.00 56.30 34.83 7.26 7.26 
29.90 0.00 56.30 34.80 7.07 7.07 
30.00 0.00 56.29 34.78 6.88 6.88 
30.10 0.00 56.28 34.75 6.70 6.70 
30.20 0.00 56.27 34.73 6.52 6.52 
30.30 0.00 56.27 34.70 6.35 6.35 
30.40 0.00 56.26 34.68 6.18 6.18 
30.50 0.00 56.25 34.66 6.01 6.01 
30.60 0.00 56.25 34.63 5.85 5.85 
30.70 0.00 56.24 34.61 5.70 5.70 
30.80 0.00 56.23 34.59 5.55 5.55 
30.90 0.00 56.23 34.57 5.40 5.40 
31.00 0.00 56.22 34.55 5.26 5.25 
31.10 0.00 56.21 34.53 5.12 5.12 
31.20 0.00 56.21 34.51 4.98 4.98 
31.30 0.00 56.20 34.49 4.85 4.85 
31.40 0.00 56.20 34.48 4.72 4.72 
31.50 0.00 56.19 34.46 4.59 4.59 

Continues on next page ... 
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100 YR POST ROUTED Page 6 

Hydrograph Discharge Table 

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

31.60 0.00 56.19 34.44 4.47 4.47 
31.70 0.00 56.18 34.43 4.35 4.35 
31.80 0.00 56.18 34.41 4.24 4.24 
31.90 0.00 56.17 34.39 4.12 4.12 
32.00 0.00 56.17 34.38 4.01 4.01 
32.10 0.00 56.16 34.36 3.91 3.91 
32.20 0.00 56.16 34.35 3.80 3.80 
32.30 0.00 56.16 34.34 3.70 3.70 
32.40 0.00 56.15 34.32 3.60 3.60 
32.50 0.00 56.15 34.31 3.51 3.51 
32.60 0.00 56.14 34.30 3.41 3.41 
32.70 0.00 56.14 34.28 3.32 3.32 
32.80 0.00 56.14 34.27 3.23 3.23 
32.90 0.00 56.13 34.26 3.15 3.15 
33.00 0.00 56.13 34.25 3.06 3.06 
33.10 0.00 56.13 34.24 2.98 2.98 
33.20 0.00 56.12 34.22 2.90 2.90 
33.30 0.00 56.12 34.21 2.83 2.83 
33.40 0.00 56.12 34.20 2.75 2.75 
33.50 0.00 56.11 34.19 2.68 2.68 
33.60 0.00 56.11 34.18 2.61 2.61 
33.70 0.00 56.11 34.17 2.54 2.54 
33.80 0.00 56.10 34.16 2.47 2.47 
33.90 0.00 56.10 . 34.15 2.40 2.40 
34.00 0.00 56.10 34.15 2.34 2.34 
34.10 0.00 56.10 34.14 2.28 2.28 
34.20 0.00 56.09 34.13 2.22 2.22 
34.30 0.00 56.09 34.12 2.16 2.16 
34.40 0.00 56.09 34.11 2.10 2.10 
34.50 0.00 56.09 34.10 2.04 2.05 

I 34.60 0.00 56.08 34.10 1.99 1.99 
! 34.70 0.00 56.08 34.09 1.94 1.94 

34.80 0.00 56.08 34.08 1.89 1.89 
34.90 0.00 56.08 34.08 1.84 1.84 
35.00 0.00 56.07 34.07 1.79 1.79 
35.10 0.00 56.07 34.06 1.74 1.74 
35.20 0.00 56.07 34.06 1.69 1.69 
35.30 0.00 56.07 34.05 1.65 1.65 
35.40 0.00 56.07 34.04 1.60 1.60 
35.50 0.00 56.07 34.04 1.56 1.56 
35.60 0.00 56.06 34.03 1.52 1.52 
35.70 0.00 56.06 34.03 1.48 1.48 

... End 
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Reservoir Report 

Reservoir No. 2 - WET POND 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 

Page 1 

English 

Stage 
ft 

Elevation 
ft 

Contour area lncr. Storage Total storage 
sqft cuft cuft 

0.00 
4.00 
6.00 

56.00 
60.00 
62.00 

257,683 
378,676 
420,000 

Culvert I Orifice Structures 

[A] [B] [C] 

Rise in = 24.0 0.0 0.0 
Span in = 24.0 0.0 0.0 
No. Barrels = 1 0 0 
Invert El. ft = 50.00 0.00 0.00 
Length ft = 75.0 0.0 0.0 
Slope% = 2.67 0.00 0.00 
N-Value = .013 .000 .000 
Orif. Coeff. = 0.60 0.00 0.00 
Multi-Stage --- No No 

[D] 

0.0 
0.0 
0 
0.00 
0.0 
0.00 
.000 
0.00 
No 

Stage I Storage I Discharge Table 

.Stage Storage Elevation ClvA Clv B 
ft cuft ft cfs cfs 

0.00 0 56.00 33.82 
0.40 127,272 56.40 35.15 
0.80 254,544 56.80 36.43 
1.20 381,815 57.20 37.66 
1.60 509,087 57.60 38.86 
2.00 636,359 58.00 40.02 
2.40 763,631 58.40 41.14 
2.80 890,903 58.80 42.24 
3.20 1,018,17 4 59.20 43.31 
3.60 1,145,446 59.60 44.35 
4.00 1,272,718 60.00 45.37 

0 0 
1,272,718 1,272,718 
798,676 2,071,394 

Weir Structures 

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

Crest Len ft = 12.6 20.0 0.0 0.0 

Crest El. ft = 56.00 59.25 0.00 0.00 
WeirCoeff. = 3.00 3.00 0.00 0.00 

Eqn. Exp. = 1.50 1.50 0.00 0.00 
Multi-Stage =Yes No No No 

Tailwater Elevation = 49.00 ft 

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

ClvC Clv D WrA WrB WrC WrD Discharge 
cfs cfs cfs cfs cfs cfs cfs 

0.00 0.00 0.00 
9.53 0.00 9.53 
26.96 0.00 26.96 
49.53 0.00 37.66 
76.26 0.00 38.86 
106.58 0.00 40.02 
140.10 0.00 41.14 
176.54 0.00 42.24 
215.69 0.00 43.31 
257.38 12.42 56.78 
301.44 38.97 84.35 

Continues on next page ... 
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WET POND Page 2 
Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

4.20 1,352,586 60.20 45.88 324.33 55.56 101.43 
4.40 1 ,432,453 60.40 46.37 347.77 73.99 120.37 
4.60 1,512,321 60.60 46.86 371.75 94.11 140.98 
4.80 1,592,189 60.80 47.35 . 396.25 115.78 - 163.13 
5.00 1,672,056 61.00 47.83 421.28 138.90 - 186.73 
5.20 1,751,924 61.20 48.30 446.80 163.38 - 211.69 
5.40 1,831,791 61.40 48.78 472.83 189.15 - 237.93 
5.60 1,911,659 61.60 49.24 499.34 216.15 - 265.39 
5.80 1,991,527 61.80 49.71 526.32 244.32 - 294.03 
6.00 2,071,394 62.00 50.16 553.78 273.62 -- -- 323.78 

... End 

I 

l 
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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. S G,s-6 - 4. 

SUBJECT .,1,et..(.-h•l'~~ ~ors,.,.-J 

SHEET NO. __ ___:;/ __ OF __ .....;/;,..__ __ _ 

CALCULATED BY A e.-.4 DATE /o/z-7/"17 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rirn.Eiev LineiD 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn IJp Dn 
Line 

(ft) (ac) (ac) (C) (min) (min) (ln/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) 

End 0.32 5.86 5.0 13.7 3.87 59.0 

2 0.32 5.54 5.0 13.5 3.68 59.19 59.13 

3 2 0.30 0.60 4.62 10.0 12.8 4.8 3.27 59.52../ 59.40 

4 3 0.60 0.12 4.02 5.0 12.2 4.9 3.36 59.60\1" 

5 4 1.99 5.0 10.4 5.2 1.85 

1.88 10.0 10.3 5.3 2.68 

7 1.57 10.0 10.0 5.3 5.36 

8 0.40 0.18 1.44 5.0 7.3 6.1 5.95 

9 8 0.40 0.30 1.26 5.0 7.1 6.1 4.54 

10 9 0.50 0.30 0.86 5.0 6.0 6.5 3.17 

11 10 0.40 0.28 0.28 5.0 5.0 7.0 1.58 15 

12 10 0.40 0.28 0.28 5.0 5.0 7.0 1.60 15 

13 6 0.40 0.19 0.19 5.0 5.0 7.0 2.15 15 

14 4 0.60 0.06 1.91 5.0 11.8 5.0 4.22 24 

15 14 0.60 0.28 1.51 5.0 11.0 5.1 3.99 24 

16 15 0.40 0.37 0.97 5.0 6.1 6.5 3.82 

17 16 0.60 0.12 0.60 5.0 5.8 6.6 2.33 

18 17 0.40 0.12 0.38 5.0 5.4 6.8 3.06 

19 18 0.40 0.26 0.26 5.0 5.0 7. 3.13 

20 17 0.60 0.10 0.10 5.0 5.0 7.0 0.61 

21 14 0.40 0.15 0.15 5.0 5.0 7.0 1.91 

~"v f\V\/ oV 0 oy c~ 
( 

( \\\ ;~~ 
4~0 

Project File: 865649.stm 1-D-F File: jcc.IDF Run Date: 10-27-1999 

NOTES: Intensity= 17.05/ (Tc + 1.50)" 0.48; Return period= 10 Yrs. ; Initial tailwater elevation 5 
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Hydraflow Storm Sewer Tabulation Age 2 

Station Len DrngArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim.Eiev LineiD 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up Dn Up Dn Up Dn 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

v 
15 v' 

v v / v 
22 9 21000" lr~ 0013 Oo80 0010 0010 500 500 700 Oo73"" 9091/ 1064 2036./ 68000./ v63o05v 68034 II' 64o73J 73092\/' 69oo5v J-23 TO 9-10 

23300\ 
v 

;~61040~ 56o2o/ i1o53V 23 2 ~) 1040 Oo40 0019 Oo59 500 605 603 3072 ....... 9065/ 3o85 15 ........ v2023v 6201711" 59.40 v 65o83v 9-24 TO 9-3 

24 23 1730~ 4J 0065 0040 Oo18 0026 500 5o4 608 1.76/ 1205, 2057 15vf 3075v ~088V j1.40t/ J>8041./ 62046V 74o60V v65o8~ ~-25T09-24 
25 24 4200"" IJ21J 0021 Oo40 Oo08 Oo08 500 500 700 0059/ 13oo7 1065 15v"' 401Q..I )-9o6o\/ l908w ~9091~ 68061..; 74060V ~406¥ 9-26 TO 9-25 v v v 
26 23 4000'11 Jo28J 0028 0050 Oo14 0014 500 5o0 700 Oo9a/ 4o57/ 0098 151/' ~o50V l)-106ov' 61o4oV' 62o47J 62046v' 66o06v 65o83V 9-27TO 9-24 

'>'7 . ., . .,.,,... 0 
n 0'7 n 0'7 n'>n n ">e n '>e •n n •n n "'., •· .,n/ 0 0'7/ .,., '"''/ ·- ·~~ ~~ v~~ ~ .. / ~~ ~- l I ~ _OJ ../ 
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/"0" !,V' 0 UOoUU I LoLLY :>-L<> 1 v :.-ou 

Oo63j 1001/ 5087/ v60o5CV' 61014 v / 
28 14 11 OoO"' 0063 0030 Oo19 0019 1000 1000 5o3 1016 15\/ 0083'"' 59059 v 61017 Ll 63000 V' 65063V 9-29 TO 9-15 

~~~ o\L- otv 
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7-1'1 ell ' oiL, of-
~ ~ {.,-- f(j ~Q10 v () 

"" v tf ~ fl.-~ ..J 
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Project File: 865649ostm 1-D-F File: jccoiDF Total number of lines: 28 Run Date: 10-27-1999 

NOTES: Intensity= 17005/ (Tc + 1050) A Oo48; Return period = 10 Yrso ; Initial tailwater elevation = 59o04 (ft) 
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Hydraflow Storm Sewer Tabulation 

Station Len Omg Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Gmd I Rim,Eiev LineiO 
1----...-----1 coeff 1----..----+---,.-----l (I) flow full 

Line To 
Line 

1 End 

2 1 

3 2 

4 3 

5 4 

(ft) 

182.~ 
43.0\.1 

106.(A, 

100.0\ 

43.0\.1 

lncr Total 

(a c) (ac) 

/ ,J 
v 

~ ~.20 

0.57" 1.46 

~( 0.89 

.56" 0.71 

~~l.15 v 0.15 

Project File: 8656410.stm 

(C) 

0.80J 

0.50J 

0.30'-' 

0.40) 

o.8ov 

lncr Total Inlet Syst Size Slope Up On Up Dn Up On 

(min) (min) (in/hr) (cfs) (cfs) (ftls) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

0.16 

0.28 

0.05 

0.22 

0.12 

6.3 5.28 1 ~4.56 I 6.12/ 18 V"'lr 1.92..1 )9.50 ,J 66.oo/' v70.38 //66.64/ 75.28v" 67.50/ 10-2 TO 10-1 

6.3 4.32 /~.51 / 4.09/ 18v' () 51\1 69 72 '-""'~69.50V ll0.53 / 70.43/ 75.28VIJ75.28.J 10-3 TO 10-2 

s.s 2.s2/ 4.57 
1 

2.82/ 15'-""'v o.5o--'~o.2sV 69.72....,... 11.01/ 70.84/ 75.92\/ 75.28\.1 10-41010-3 
I V / I 

6.8 2.34/ 4.57 r 3.2!V v 15 V 0.5~ 70. 7'!:1../ 70.25\./ 71.37/ 71.09 / 77.68\.1 75.92'./ 10-5 TO 10-4 

1.oJ o.84/ 11.01 /1.87/ 15Jv2.9yl-?2.oov 70.75v02.37/ 11.so/ n.s8v"'nsv;10-6T010-5 

0.84 5.0./ 6.7 

0.68 5.0J 6.5 

0.40 5.0/ 5.9 

0.34 5.0 5.4 

0.12 5.ov 5.0 

1-D-F File: jcc.IDF Total number of lines: 5 Run Date: 1 0-26-1999 

NOTES: Intensity= 17.05/ (Tc + 1.50) A 0.48; Return period= 10 Yrs.; Initial tailwater elevationfs~.64 f> 
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Hydraflow Storm Sewer Tabulation ~age 1 

Station Len Drng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim.Eiev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (a c) (ac) (C) (min) (min) (ln/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 
/ 

175.lf 
/ 

24,/ 
v I / 

1 End J-.29../ lt3.99 0.80 0.23 1.61 s.o../ 15.8 4.4 7.07 48.36 3.57 4.sY 63.sov' ss.so-/ 64.44 57.44 74.01- 57.50-/ 11-2T011-1 

5.01) ~ ~0.50 
v ~ v 

2 1 42.0V J10~ V-3.70 0.80 0.08 1.38 15.6 4.4 6.07 7.43 4.65 J6.79V' 66.58V"' 67.82 67.62 74.01 ,/ 74.01'•"' 11-3TO 11-2 

1o.ol 
:,--

72.50/ 
i;> 

3 2 10.0"" ~~ J.32 0.30 0.24 0.70 v 15.6 4.4 3.07 4.57 ;r. 15/ 0.501-"' 66.84/ ~.79\/ )8.19 68.16' 74.01 \,;' )1-4 TO 11-3 

15....1 ~9.oo../ /66.84/ 73.5o/ 72.~ 4 3 94.0'11 ~.52.., 1.52 0.30 0.46 0.46 15.0V 15.0 4.5 2.05 9.79 0 2.30v 69.57 68.20 11-5T011-4 

5 2 85.0V o.26v /J.71 0.40 0.10 0.37 s.oJ 7.4 6.0 2.26 

~ 
1.96 15 \/" 0.51 \,o l-;;7.22\/ 66.7~ 68.25 68.16 75.g./ 74.0¥" 11-6 TO 11-3 

6 2 75.0~ 0.57"" 0.57 0.40 0.23 0.23 s.o/ 5.0 7.0/ 1.59 4.82 15 ).05 71.00 68.71 ~1.51 69.04 75.30 lJ4.01 11-7 TO 11-3 8 

7 5 ,k2.~ ~ 0.45 ~ 0.00 0.27 0.(}/ 6.4 6.4 ji 4.57 2.32 15 v' )>.50\1 --;;7.88J 1/67.22./ 68.46 68.28 79.50~ 75.8/ 11-8 TO 11-6 

·r 5.0/ 7.0J 15J ls9.22\l' - ~1-9TO 11-8 

0 

~ 8 7 268.DCI 1U 0.60 0.27 0.27 5.0 4.57 3.14 0.50"" 67.88vl 69.77 68.58 < 79.50""' 9 

~ow' ') { 7?;8~ 
""'' . " 

. 
~ ~~/) 5-sA ().,./ {5_1'7 ~A. , ve,, ch v~~() lrJ c. ~KJ~ 

~{~ft 
tfl-:11 !1 

~ /& ep'f toft) 
Va v tl 

~ (1 .. .,? 
1 
~t,V ~QkO~ r>lTJA ,{ .... ~ ~ 7 !to It· .. ;r fl 1 vJ1l ~'' oil ~ 7t II I ~ 

, t,.-, " 

JV'I {'' vo I~ _., 
t t 

N '·' 

7he~ / 
;' t' 

Project File: 8656411.stm 1-D-F File: jcc.IDF I Total number of lines: 8 Run Date: 10-26-1999 

" ,. 
NOTES: Intensity= 17.05/ (Tc + 1.50)" 0.48; Return period= 10 Yrs. ; Initial tailwater elevation':# 57.44 (ftD 

\,.,. ""/ 
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Williamsburg, Virginia 23188 

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

PROJECT 
PROJECT NO. 
SUBJECT 
SHEET NO. 
DATE 
BY 

STORM WATER INLET COMPUTATIONS 

Ui ~ 
> u. 0 ~~ ~f &~ £ 
~~ s 

!!~ tS ~ s ~ ~ 
~~ 

~~ 
c 011/) C)i tS 6 

ou. 
0 w o£ ou:: If) I/) If) I/) 

1~---1---1--~-- -- ~----
~-lf---~~-1-~------ --- -- - -- -- --

--·--~- --··1-~~~ ~- -- -- -- -- -- -- -- -- -

--~-·-- -- ---- -~- -- --1----- -- -- ·-- -- -- --
----·-- ~~~~~~~-f-~- ~ -- -- -- -- ·-- --1- --

VIII_ND"SOR_:F O"GI: loum ~ ---- -- ~~ --- -~ ~ - -
~- -- -- ~-- -- -- -- ~- ·-- --

~s 9-26 -= DI-3B --~ TI+40L 0.21 o.4 Q.084 o.o84 · 4 o.336 = o.336 . o.08 - o.o2 

sse:n-- oi=3s -~-6 15+7s"L--- o.28 -~o:s -0.14 o.14 --4 -o.56 o.o62 o.622 0:023 -o~02 
-~--------- -- ---- ----- -- -- --- ---- -- ~-- -- -~- --- --

GREENSPRINGS WEST PHASE 3 
8656-4 
Spread Calc's 
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OCT 12,1999 
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~ 
f g 

If) 

j:::' ~ ~ 
~ )( 

~ ~ If) 
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ci. 
0 2l 
;;· g 0 w c ..J ., 

----·- ·~- -~~ 

§' Q. 

~-g 
0 

, .l! 

"' w If) 

~ ~~ "' u. 
~~ ~ ..J 

~ 
0 

II ~o 

~§ ~ ~ J ~x 5.~ :::; :e.~ Q>lf) g If) en II ::iw ::J w5. om Remark 

---- -~-- ---··-- ---~ --

1--- -- -~-- ·-- -- -- -- -- ---- -- -- --~ -- ---1----~--1 

·-~ --- -- -- ~-· ----·-~~~~~-· 
~-· ·-- -- -- -- -- -~~~~~-t 

-- -- 1----- -- --- ~-11~~~~~--1 
-- -- --· -- -- -- --- -- -· -- ~~- -- --- ---· ~-lf---~~~~~1 
--· -- -~-1-~--t-~-+~- -- -- ~- ·~-· ----- -- ~-11------· 

·- -- -- -- -- -- --- -- -- ~- ~--1~-f--fl~-----1 

-- -- --- -- -- -- -- -- -- -- -- -- -- -- ~-·-~~~~~· 

1.1 2 1.818 0.08 4 
-- ~- -- -- -- --- -- -- -- -;;:~~·;;;==:-:-::-~~-· 

1 0.01~ __ 2 3.44 0.143 Q: 163 ~:~~ 0.61 0.8!~ 0.274 0.082 SYSTEM 9 

2.9 2 0.69 0.08 4 0.987 0.015 2 3.44 0.143 0.161 5.882 1 1 0.622 0 
-~- ~--·~ ~-~- ~- -- ---- --- - -~ ---~- ---- ---- -·- - --- ---- --- -~~-~~~--

---·-
13+35L 0.36 0.5 0.18 0.18 4 0.72 0 0.72 0.001 0.02 8.3 Flow Approaching From Down Station 

--- ---- --- ---·- --· ~~~~~-· 

ss:-., - """' - ' ~ --:.; -•• ~ '-'~ ...... ~ •: :: :: '' ; .. ~':.!.., "' ,- = := : = .. 0 '" : ''1 ~... '·' _:_:__:: = 
§~~~~~ o• .,.: ' 0~ 0~ 001'~ __ , ~ ~ ~ ~0~ 00"-' '" "'" : .. ~ ...,.~:=~ :SYSTEM10 

23+60L 0.1 0.8 0.08 0.08 4 0.32 1 0.008 0.328 0.001 0.02 5.7 Flow Approaching From Down Station "',,.. ,..,. ,. = = = = -:'::: ·:_ ·_:: :_: : '"" ._.., ,_., ~c::J:.O:OOI ,-, ~ = = = ., '·" '"' '·"' ' 
~ _ __ _ _ ___ ... ... ... ... . ._, ..,,.. .. , . ., ''"""ITT"'r _ _ ____ -~ __ _ --~- -- _____ _ 
~tn=~-= =---= = 2a+ooL -0.12 ~_!!,~ 0.096 ~ _ 4 0.384 = Q:384 0.00! _ 0.02 6.3 Flow ApprOachiiii!From Downstation- -- -~ --- - -- -- -- -- -- -~- SYSTEM 11 

DI-3C 6 0.928 0.001 o.o2 -~ --~-~ Q,Q~I __ _[__ __ -~ __ ~= =~-~_:_-_ _ 9] ~f1!! <!:~ 0.4~ -~'~ ~---_ =-==- = =-- .::==:: _0.17 o]! 0.13S 0.136- 4 0.~ = 0:544 0.001 0.02 7.4 FlowApproachingFromUpStation f-- ~ 

~:~;: :::·~~::~-:=~=~·~~~~[:~:~~~~~=:~:=~ 
36+50L 0.3 r--o.s 0.15 0.15 4 0.6 0.123 0.723 0.001 0.02 8.3 Flow Approaching From Down Station - -- - ~--- ~-~ --

SS9-~ ol-3c -s ---------= = = = !:~~ Q.oo1 o.o2 --~~~-L<!:Q~C_I ___ -=-- = -= = =---= =:e:a o.1~ ~o.2? o.504 6.8 ______ 1 ~---~- ·-·- -- --- -----o:3 -0.5 o:fs 0.15 4 0.6 0.002 0.602 0.001 0.02 7.7 Flow Approaching From Up Station 

~~~ ~ · 6 ~~soL ~ ·. o!~ o.4 ~.276 o.2~ ~ ~ ;~~- ~~~ i.~a -~~ =-~ ifo.31~1 o.~~- ~~o]~ ~~o~-~ --~ ~.~ ~.143 ~};~ ~.2~ ~-;~ o.9~~ 1.102 o.oo2•-~~~~~-• 
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STORM WATER INLET COMPUTATIONS 
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~~ ~ 
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----- ~- V 1~35 0.28 ---o:5 ~OT4 0".14 4 - o.56 0:053 
1 

o.813 O:oo1
1 

o.o2 

55 9-3 01-~ ~ ~ I 1.353 0.001 _ll:Q~ 

1----1~- -~-+~~-1--'0::.3::..:_7 ~ 0.185 0.185 ~ 0.74 -~ 0.74 ~-00! -~~ ·---- -- --· --- ---- ··- ··- ~-· --· ~-- -- -- --- --

GREENSPRINGS WEST PHASE 3 
8656-4 
Spread Calc's 
20F3 
OCT 12,1999 
CWG 

rr g rn 
I=' s: 

\.../ 
~ 

~ ~ 
3:: } 
rn rn 
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i ~ w c ..J .. 
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.., .<: 
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rn 
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~ 
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II 

~~ ~ f J 
~x Bs ~g ., rn 

rn rn 11 om Remark 

~~- -- --- -~~1------
-~~~-- ---- -~- --- -~ -~~~-

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

1.8 ~ 1.111 0.08 3.846 1 0.015 -~2 3.421 0.143 0.163 8.945 0.447 0.656 0.462 Q.242 5Y5TEM9 .. ~---====~===========--~~~~-1 4.~ 2 0.465 0.08 3.846 0.91 0.015 2 3.421 0.143 0.151 7.472 0.803 0.946 0.941 ::c0.~05::.:3cl-~~~~~-l 

~; ~ = = = =-=~ = = = =---= = === = == --·~---~· 1.1 Flow Approaching From Down 5tati:r'o.:.:.n_1 __ ~--
k'~c=l o.o8(_ 1 -~ ~- __ = == _ 9.6 -0.14 0.21 o.519 

1

_..:.7
1 
______ 

1 
8.4 Flow Approaching ~rom Up 5ta~tion ___ ---~ ~-- ~-- ~---- -~- --~-~ ______ I---ll-~~-------------- ---- -- ~ --· -- -- -- ---1---1---'----1 

-~-- -~--~ --- -~~ --~ --1-~~~~~~1 
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STORM WATER INLET COMPUTATIONS 
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.. _ 
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1----1--1--1---~-~-~-- ------·1--~--J---1--~ 

-~-· -- -- -·-- f--- --!- -- -- -- -- - -- --

OAK TREE CREST j -~-+---I--- -- ·--1- -- --·---- --
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-·- / - ------· 
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______ 
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-- ----- -- ·-- -- -- --- --- -- --· -- -- --1-------1 

l----__ -_1 .. . 1/ IJ,2'+74L 0.15 ~ 0.09 10:00 4 · 0.36 = 0.36 10.001 0.02 6 Flow Approaching Fr0iii1>ownstation- -- --'- -- --·- -- f-- ,--ll----,----1 
ss 9-21 _ Dl-~ --~~·- ~- ______ ·-- _______ 0.4~ .Q-001 0.02 -~L_)__Q.08) ___ _) _______ = =~ == =~] -0.1} 0.21 Q,~Qf --~-~ ______ 1 
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5248 Olde Towne Road, Suite 1 PROJECT GREENSPRINGS WEST PHASE 2 
Williamsburg, Virginia 23188 PROJECT NO. 8656-2 
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(757) 253-0040 0~ rY 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len DrngArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe lnvertEiev HGLEiev Gmd I Rim Elev Line ID 

coeff (I) flow full 
Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 

Line 
(ft) (a c) (ac) (C) (min) (min) (ln/hr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 240.0 0.05 15.47 0.70 0.04 5.90 5.0 34.2 3.1 18.34 51.30 7.90 30 2.08 57.50 52.50 58.93 53.54 66.50 0.00 SS#S-1 TOSS 

2 1 165.0 0.08 14.87 0.70 0.06 5.65 5.0 33.8 3.1 17.65 18.69 6.13 24 0.91 59.00 57.50 60.59 59.46 65.92 66.50 SS#5-2TOSS 

3 2 160.0 0.24 14.79 0.70 0.17 5.59 5.0 33.3 3.1 17.59 15.50 5.60 24 0.63 60.00 59.00 62.29 61.00 63.89 65.92 SS#5-3TOSS 

4 3 210.0 0.76 11.49 0.40 0.30 4.35 10.0 32.6 3.2 13.82 21.81 5.35 24 1.24 62.60 60.00 63.92 62.78 66.63 63.89 SS#5-4 TOSS 

5 4 220.0 0.44 10.73 0.40 0.18 4.05 10.0 32.0 3.2 12.97 20.47 5.48 24 1.09 65.00 62.60 66.28 64.19 70.25 66.63 SS#5-5TO SS 

6 5 225.0 0.27 7.55 0.40 0.11 2.86 10.0 31.3 3.2 9.26 8.03 5.24 18 0.78 66.75 65.00 69.19 66.86 73.95 70.25 SS#5-6TOSS 

7 6 290.0 0.25 7.28 0.70 0.17 2.75 5.0 30.3 3.3 9.03 8.02 5.11 18 0.78 69.00 66.75 72.24 69.38 75.00 73.95 SS#5-7TOSS 

8 7 44.0 0.54 2.53 0.40 0.22 1.12 10.0 12.3 4.9 5.46 4.22 4.45 15 0.57 69.25 69.00 73.06 72.64 75.00 75.00 SS#5-8TOSS 

9 8 145.0 0.21 1.99 0.40 0.08 0.90 5.0 11.6 5.0 4.51 5.40 3.68 15 0.93 70.60 69.25 74.05 73.11 79.08 75.00 SS#5-9TOSS 

10 9 160.0 0.35 1.78 0.70 0.24 0.82 5.0 10.9 5.2 4.21 5.24 3.43 15 0.88 72.00 70.60 75.19 74.28 76.30 79.08 SS#5-10TO S 

11 10 30.0 0.54 1.43 0.40 0.22 0.57 5.0 10.6 5.2 2.97 5.11 2.42 15 0.83 72.25 72.00 75.55 75.46 76.30 76.30 SS#5-11 TO S 

12 11 60.0 0.89 0.89 0.40 0.36 0.36 10.0 10.0 5.3 1.90 5.11 1.55 15 0.83 72.75 72.25 75.75 75.68 76.75 76.30 SS#5-12 TO S 

13 1 44.0 0.55 0.55 0.40 0.22 0.22 10.0 10.0 5.3 1.17 5.97 3.38 15 1.14 63.50 63.00 63.93 63.38 66.50 66.50 SS#5-2TOSS 

14 3 44.0 3.06 3.06 0.35 1.07 1.07 15.0 15.0 4.5 4.81 11.88 2.72 18 1.70 60.75 60.00 62.90 62.78 63.90 63.89 SS#5-4 TOSS 

15 5 44.0 1.67 2.74 0.35 0.58 1.01 15.0 15.0 4.5 4.55 10.33 4.40 15 3.41 66.50 65.00 67.35 66.86 70.25 70.25 SS#5-6TO SS 

16 15 140:0 0.58 1.07 0.40 0.23 0.43 10.0 10.0 5.3 2.28 4.73 2.99 15 0.71 67.50 66.50 68.10 67.53 71.65 70.25 SS#5-16 TO S 

17 16 100.0 0.49 0.49 0.40 0.20 0.20 5.0 5.0 7.0 1.37 7.40 2.50 15 1.75 69.25 67.50 69.72 68.27 73.25 71.65 SS#5-17TO S 

18 7 65.0 0.27 4.50 0.70 0.19 1.46 5.0 30.1 3.3 4.81 14.73 4.57 15 6.92 73.50 69.00 74.38 72.64 77.75 75.00 SS#5-8TO SS 

19 18 20.0 4.23 4.23 0.30 1.27 1.27 30.0 30.0 3.3 4.19 8.85 4.30 15 2.50 74.00 73.50 74.82 74.59 77.00 77.75 SS#5-19TO S 

Project File: 86562-5.stm 1-D-F File: jcc.IDF Total number of lines: 19 Run Date: 06-09-1999 

NOTES: Intensity= 17.05/ (Tc + 1.50)" 0.48; Return period = 1 0 Yrs. ; Initial tailwater elevation = 53.54 (ft) 
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BY TCF DATE 3f2ti/Cf'1 SUBJECT JCC ~IJ£ PLA>J f2£'{(£(.J SHEET NO. _(_ OF __ 

CHKD. BY __ _ DATE Ggrpt-JS~M::.S" ~s1flt It: JOB NO. 7.5'/3]~ 
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CONSULnNG ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 
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Hydraflow Storm Sewer Tabulation Page 1 

' 
... 

StrA!on Len DmgArea Rnoff Areaxc Tc Rain Total Cap Vel Pipe InvertEiev HGLEiev Gmd I Rim Elev Line ID 

" 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up Dn Up Dn Up Dn 

(ft) (ac) (ac) (C) (min) (min) (lnlhr) (cfs) (cfs) (ft/s) (In) ("k} (ft} (ft) (ft) (ft) (ft) (ft) 

1 End 240.0d 0.05/ 15.47 0.70 0.04 5.90 5.0 34.2 3.1 18.35 51.30 7.91 30/ 2.08.1 57.50"" 52.50./ 58.93. 53.54· 66.50./ 0.00 SS#5-1 TOSS 

2 1 165.0"' 0.08"" 14.87 0.70 0.06 5.65 5.0 33.7 3.1 17.66 18.69 6.12 24""' 0.91"' 59.ootl"' 57.50 .... 60.59' 59.46• 65.92
1 66.50 .... SS#5-2TOSS 

3 2 160.af 0.24/ 14.79 0.70 0.17 5.59 5.0 33.3 3.1 17.60 15.50 5.60 24 ..... 0.63' 60.00""" 59.00 .. 62.29" 61.00L 63.89"' 65.9~-; SS#5-3TOSS 

4 3 210.0"' 0.76cf'" 11.49 0.40 0.30 4.35 10.0 32.6 3.2 13.83 21.81 5.35 24 .... 1.24"" 62.60v 60.00 ""' 63.92" 62.78" 66.63 ...... 63.89--' SS#5-4 TOSS 

5 4 220.0" 0.44""" 10.73 0.40 0.18 4.05 10.0 31.9 3.2 12.98 20.47 5.48 24<>"" 1.09"" 65.00"" 62.60- 66.28" 64.19' 70.25,.1' 66.6r SS#5-5TOSS 

6 5 225.0"" 0.27/ 7.55 0.40 0.11 2.86 10.0 31.2 3.2 9.26 8.03 5.24 18./ 0.78"' 66.75 o/ 65.oo"" 69.19. 66.86' 73.95/ 70.25 ...... SS#5-6TOSS 

0.251 18/ 66.75.,.--
-~._ 

7 6 290.0,1 7.28 0.70 0.17 2.75 5.0 30.3 3.3 9.04 8.02 5.12 0.78"' 69.0()-/' 72.25. 69.39"- 75.50..)' ~5~- SS#5-7TOSS 

8 7 44.0"" 0.54 .I 2.53 0.40 0.22 1.12 10.0 12.3 4.9 5.46 4.22L 4.45 15 v 0.57 .... 69.25,........ 69.00 .. 73.07° 72.65' ( 
~-- ·- --'-.. 

~-' l_Z5.._Q.Q_ SS#5-8TOSS 

9 8 145.0 0.21 j 1.99 0.40 0.08 0.90 5.0 11.6 5.0 4.51 5.40 3.68 15v 0.93"" 70.6(Y"' 69.25.,..... 74.06' 73.12. 79.08;;: ~ SS#5-9TOSS 

10 9 160.0" 
./ 

1.78 0.70 0.24 0.82 5.0 10.9 5.2 4.21 5.24 3.43 15 ..... 0.88&" 72.00 ..... 70.60.,... 75.20• 74.29. 76.30,/ -79~oa ./ SS#5-10TOS M.q,. 
11 10 30.0 <:1 0.54./ 1.43 0.40 0.22 0.57 5.0 10.6 5.2 2.97 5.11 2.42 15 _, 0.83"" 72.25 .... 72.00 ./ 75.56' 75.47. 76.30 ... 76.30 ..... SS#5-11 TO S 

12 11 60.0 if l89.; 0.89 0.40 0.36 0.36 10.0 10.0 5.3 1.90 5.11 1.55 15 ....... 0.83""" 72.75 ..... 72.25 ~ 75.76. 75.69· 76.75 , 76.30 ..... SS#5-12TOS 

13 1 44.0 ... 0.55/ 0.55 0.40 0.22 0.22 10.0 10.0 5.3 1.17 5.97 3.38 15,/ 1.14""' 63.50 .,; 63.00./ 63.93' 63.38" 66.50""" 66.50 ....... SS#5-2TOSS 

14 3 44.0
1 3.06 .1" 3.06 0.35 1.07 1.07 15.0 15.0 4.5 4.81 11.88 2.72 18 / 1.70/ 60.75"" 60.00/ 62.90• 62.78• 63.90/ 63.89/ SS#5-4 TOSS 

15 5 44.0 ./ 1.67 .. 2.74 0.35 0.58 1.01 15.0 15.0 4.5 4.55 10.33 4.40 15"" 3.41.; 66.50 ..... 65.00.,.... 67.35 ° 66.86" 70.25""' 70.25- SS#5-6TOSS 

16 15 140.0" 0.58' 1.07 0.40 0.23 0.43 10.0 10.0 5.3 2.28 4.73 2.99 15 ..... 0.71 d 67.50 ~ 66.50 ...... 68.10' 67.53. 71.65 ..... 70.25 ..... SS#5-16TOS 

"" 17 16 100.0 0.49 0.49 0.40 0.20 0.20 5.0 5.0 7.0 1.37 7.40 2.50 15 ..... 1.75"" 69.25 ... 67.50./ 69.72. 68.27• 73.25 ..... 71.65~ SS#5-17TOS 

18 7 65.0 ./' 0.27 ,/ 4.50 0.70 0.19 1.46 5.0 30.1 3.3 4.81 6.94 5.65 15 "" 1.541 73.50/ ~· 74.3& 73.27• 77.75- ( 75.50 .SS#5-8 TO SS 
.~~ ' 

20.0""' 4.23 .I 8.85 4.30 15 ..... 2.50"' 74.00.., 73.50 ..... 74.82~ 74.59 
. 

77.00 ....... 77.75" SS#5-19TOS 19 18 4.23 0.30 1.27 1.27 30.0 30.0 3.3 4.19 

Project File: 86562-5.stm 1-D-F File: jcc.IDF Total number of lines: 19 Run Date: 03-24-1999 

NOTES: Intensity= 17.05/ (Tc + 1.50) A 0.48; Retum period= 10 Yrs. ; Initial tailwater elevation= 53.54 (ft) 
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Hydraflow Summary Report Page 1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor Dns 
No. rate size length ELDn ELUp slope down up loss line 

(cfs) (In) (ft) (ft) (ft) (%) (ft) (ft) (ft) No. 

1 SS#5-1 TO SS#5-2 18.35 30 c 240.0. 52.50 57.50 2.083 53.54 58.93 0.53 End 

2 SS#5-2 TO SS#5-3 17.66 24 c 165.0 .57.50 59.00 0.909 59.46 60.59 0.30 1 

3 SS#5-3 TO SS#5-4 17.60 24 c 160.0 59.00 60.00 0.625 61.00* 62.29* 0.49 2 

4 SS#5-4 TO SS#5-5 13.83 24 c 210.0 60.00 62.60 1.238 62.78 63.92 0.28 3 

5 SS#5-5 TO SS#5-6 12.98 24 c 220.0 62.60 65.00 1.091 64.19 66.28 0.59 4 

6 SS#5-6 TO SS#5-7 9.26 18 c 225.0 65.00 66.75 o.n8 66.86* 69.19* 0.19 5 

7 SS#5-7 TO SS#5-8 9.04 18 c 290.0 66.75 69.00 o.n6 69.39* 72.25* 0.41 6 

8 SS#5-8 TO SS#5-9 5.46 15 c 44.0 69.00 69.25 0.568 72.65* 73.07* 0.05 7 

9 SS#5-9 TO SS#5-1 4.51 15 c 145.0 69.25 70.60 0.931 73.12* 74.06* 0.23 8 

10 SS#5-10 TO SS#5-~ 1 4.21 15 c 160.0 70.60 72.00 0.875 74.29* 75.20* 0.27 9 

11 SS#5-11 TO SS#5J2 2.97 15 c 30.0 72.00 72.25 0.833 75.47* 75.56* 0.14 10 

12 SS#5-12 TO SS#5-~3 1.90 15 c 60.0 72.25 72.75 0.833 75.69* 75.76* 0.04 11 

13 SS#5-2 TO SS#5-1l 1.17 15 c 44.0 63.00 63.50 1.136 63.38 63.93 0.15 1 

14 SS#5-4 TO SS#5-1J 4.81 18 c 44.0 60.00 60.75 1.705 62.78* 62.90* 0.12 3 

15 SS#5-6 TO SS#5-1d 4.55 15 c 44.0 65.00 66.50 3.409 66.86 67.35 0.18 5 

16 SS#5-16 TO SS#5-~ 7 2.28 15 c 140.0 66.50 67.50 0.714 67.53 68.10 0.16 15 

17 SS#5-17 TO SS#5-~8 1.37 15 c 100.0 67.50 69.25 1.750 68.27 69.72 0.17 16 

18 SS#5-8 TO SS#5-1J 4.81 15 c 65.0 72.50 73.50 1.538 73.27 74.38 0.21 7 

19 SS#5-19 TO SS#5-4o 4.19 15 c 20.0 73.50 74.00 2.500 74.59 74.82 0.38 18 

'!" Project File: 86562-5.stm 1-D-F File: jcc.IDF Total No. Unes: 19 Run Date: 03-24-1999 

' NOTES: c = circular; e = elliptical; b = box; 
' 

Return period= 10 Yrs.; *Indicates surcharge condition. 
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Hydraflow Plan View 

19 

Project file: 86562-S.stm IDF file: jcc.IDF No. Lines: 19 03-24-1999 . 
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"" Hydraflow DOT Report 

Une To Length I ncr Total Runoff I ncr Total· Inlet Tc Rain Total Addnl Total capac. Veloc Pipe Pipe lnvEev JnvEev HGLEev HGLEev Gr/Rim 8 Gr/Rim 8 Une 10 
No. Une Area Area Coeff CxA CxA Time Syst (I) Runoff Q Flow FuU Size Slope Up On Up On 

(ft) 5'c) (ac) (C) (min) (min) (inlhr) (cfs) (cfs) (cfs) (cfs) (ftfs) (In) ("AI) (ft) (ft) (ft) (ft) (ft) (ft) 
""' 1 End 540 6.45 ,/ 37.22 0.22 1.42 11.96 20 64.4 2.3 27.78 0 27.78 44.64 6.47 36""" 0.6 61.72,... 58.47./ 63.4~ 60.31 66.25- 0 SS1#6-1 TO SS1#6-2 

2 1 64-/ o.l' 30.77 0 0 10.54 0 64.2 2.3 24.52 0 24.52 34.25 6.82 30 ........ 0.93""' 62.5./ 61.72 ......-64.16 ° 63.51 67.5"" 66.2t:'SS116-2 TO SS1#6-3 
3 2 107"" 0.16 / 30.77 0.7 0.11 10.54 5 63.8 2.3 24.58 0 24.58 24.3 5.35 30""' 0.47-- 63...-- 62.5-- 65.18 D 611.74 69.65- 67.5 SS1#6-3 TO SS1I6-4 
4 3 78 ,j 0.34 28.41 0.4 0.14 9.36 5 63.5 2.3 21.88 0 21.88 28.46 4.46 30"" 0.64 ........ 63.5"" 63""' 66.16 6!).86 69.65, ..... 69.65"Sstte-4 TO SS1#6-5 
5 4 70-/ 

,. 
27.74 0.7 0.09 9 5 63.3 2.3 21.07 0 21.07 30.04 4.29 30,... 0.71 ........ 64 ...... 63.5""' 66.87. 61i.62 70.38.,... 69.65"Sst#6-s TO SS#6-6 0.13 ./ 

6 5 eo/ 2.46 7.63 0.35 0.86 2.68 20 32.1 3.2 8.59 0 8.59 20.35 5.47 18""' 5"' 67/ 64,/ 68.12 • 67.3 71.5- 70.38"'"SS#6-6 TO SS1#6-7 
7 6 140./ 0.37 ...... 5.17 0.7 0.28 1.82 5 31.6 3.2 5.88 0 5.88 12.16 4.3 111""' 1.79 ....... 69.5.,... 67- 70.43 • 611.36 73.7- 71.li'"'"SS116-7 TO SS#6-6 
8 7 eo"' 0.54 ..... 4.8 0.4 0.22 1.56 15 31.3 3.2 5.06 0 5.06 7.04 4.64 15"" 1.58""' 70.45- 69.5 ,.. 71.35 • 70.63 74.64"" 73.7~ TO SS#S-9 
9 8 154./ 0.69-;. 4.26 0.4 0.28 1.35 15 30.6 3.3 4.4 0 4.4 5.04 3.67 15""' 0.81....- 71.75.,... 70.5"ff,'lt;72.89 " 72.02 75.9 ...... 74.64 '!f"S#S-9 TO SS1#6-10 

10 9 145" 3.57 ./ 3.57 0.3 1.07 1.07 30 30 3.3 3.53 0 3.53 8.38 3.73 15""' 2.24"' 75 ..... 71.75.,... 75.75. 7:1.22 78.,. 75.9""'SS116-10 TO SS1#6-11 
11 3 64-' 0.26 0.76 0.7 0.18 0.38 5 10.3 5.3 2.01 0 2.01 11.18 2.67 15 ... 3.99.,... 66.75 ...... 63.,.. 67.32 • 65.86 70.85--" 69.65 SSt#6-4 TO SS1#6-12 

0.5 ...... 0.5 0.4 0.2 66.75- 67.66 
.. 

67.55 71.2 .... 70.85 "SS#e-12 0 SS1#6-13 12 11 45/ 0.2 10 10 5.3 1.07 0 1.07 5.9 2.15 15 1.11 67.25""" 
13 3 140 1.08 ... 1.44 0.4 0.43 0.68 15 15 4.5 3.07 0 3.07 8.85 3.42 15.,... 2.5- 66.5""' BY 67.2$ 65.86 70.78- 69.65"Ssta-4 TO SS1#6-14 . 
14 13 40"" 0.36"" 0.36 0.7 0.25 0.25 5 5 7 1.76 0 1.76 6.26 2.41 15.,.... 1.25 ..... 67- 66.5- 67.57 67.57 70.95.-'" 70.7&'SS#&-14 TO SS1#6-15 

otc. 15 4 30/ 0.33/ 0.33 0.7 0.23 0.23 5 5 7 1.62 0 1.62 6.85 1.46 15.,... 1.5 ...- 65.7""" 65.25""" 66.64: 611.62 69.65 69.65 SS#6-5 TO SS1#6-16 .,_, 
16 5 SO"' 2.3 ,/ 19.98 0.35 0.8 6.22 15 63 2.3 14.6 0 14.6 13.86 4.65 24='" 0.5 ...... 64.4"' 64- 67.74 

"' 
67.3 70_. ~TO SS1#6-17 

17 16 226/ 2.86"' 17.68 0.35 1 5.42 15 62.1 2.4 12.8 0 12.8 13.68 4.07 24""' 0.49"' 65.5""' 64.4'"" 68.76 67.79 ifflii1 zo SS116-17TQsstt6:::1B 7Z.7S 
18 17 214-" 0.26-" 14.82 0.7 0.18 4.42 5 61 2.4 10.52 0 10.52 11.6 3.35 24""' 0.35 ..... 66.25,.,.... 65.5"" 69.59 6tl.98 1'toa-" ~18 TO SS#S-19, 1 ?. .-z S 
19 18 30,/ 0.43/ 12.59 0.7 0.3 3.4 5 60.9 2.4 8.1 0 8.1 8.31 4.59 18 ... 0.83 ... 66.5"" 66.25""' 70.09$ 69.86 71.03 ' 71:03""85#6-19 TO SS1#6-20 
20 19 144" 0.58" 12.16 0.35 0.2 3.1 10 60.3 2.4 7.42 0 7.42 9.29 4.2 18"' 1.04 .... 68"'* 66.5<" 71.21"' 711.26 73.5 ......- 71.03"Ss#e-20 TO SS1#6-21 
21 20 75" 11.58 .... 11.58 0.25 '-., 2.89 2.89 60 60 2.4 6.95 0 6.95 9.1 3.93 18"" 1"" 68.75"""' 68"" 71.49 "" 73.5"SS#6-21 TO. SS1#6-22 
22 18 142"' 0.54"" 0.92 0.4 0.22 0.37 10 10.9 5.1 1.89 0 1.89 6.21 1.54 15 ..... 1.23 ./ as- 66.25""' 69.86 ~71.03"Ss#e-19 TO SS1#6-23 
23 22 35"" 0.38"" 0.38 0.4 0.15 0.15 10 10 5.3 0.81 0 0.81 6.69 0.66 15""' 1.43.,. 68.5,.,.... 68"" 70.07 72.45 - 72.45"SS#6-23 TO SS1#6-24 
24 18 148 / 0.16/ 1.05 0.7 0.11 0.47 5 15.4 4.4 2.06 0 2.06 5.14 1.69 15,... 0.64 ..... 67.5"" 66.25"" 69.86 72.1 ,.- 71.03~19 TO SS116-25 
25 24 34/ 0.89 ./ 0.89 0.4 0.36 0.36 15 15 4.5 1.6 0 1.6 6.79 1.3 15 / 1.47 / 68/ 67.5-" 70.13 72.1/ 72.1 "Sst#s-25 TO SS1#6-26 

Notes: 
Project file: SDFSOG.stm 
1-D-F file: jcc.IDF 
Total number of Jines: 25 ~c..eE.DS 
Run date: 03-24-1999 

Intensity = 17.0462/ (Tc + 1.5) A .4759791 (lnlhr) ~\IV\ E.,..A£-'{ A-TI er-N 
Return period= 10 Yrs. 

N~ 'T'(:) (2£..-~'i:ye. 
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Projecl 07"'-C'lCIJ.Jrr--:._tv'.. ovq .. r 
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~ 

HYD~OLOGICAL DATA: 

•. f . ~iOn :Shtel NO • ..l..lt:::.. UISJ(Jner . rr...., r :,nee I _,_ 01 -==-. 
Rev. Dale Date 3/,.4--/9'1 

AHW Controls STATION:_ 
~ ' D. A.. (!)., 0 AC. 
.._. . i . ; I IOOyr. Flood plain ___ elev. --

- ~:: p ·j'1e 
a ~ ~ zt • • ~,.s 

.l _[.?, • "' lz. ~ ~ • 

. :_. .. 

DISCHARGES US:_9 

Q ....!::. • " • 2. .3 ;;: r CF S 
Q ~ • ~ • 2-ti CFS 
Q_• CFS 
Q _:_ • CFS 
Q_• CFS 

~LLVERT TYPE 8 SIZE Q 

" 
IS .. ~c.,.O t::~.tB 

Design AHW depth elev. __ 
••· ·Structures elev. __ 

-~------------------- freq. TWelev. 

-·--..... -·----·--·-~·· -·--

RISI< A.SSESSMENT ADT __ _ 

Detours Available --------,LencJih --
Overtopping Stave-------
Flood PlalnMonaoement ______ _ 
Criteria and Significant Impact ___________ _ 

HEADWATER COMPU1ATIONS 
Q/8 INLET CONi. OUTLET CONTROL 

HW/0 HW l<e de .. hO H LSo 

- - o.w (!)."JJ ·.D.7~ - 4>-IS 

Shoulder 
elev._ leJev._ -·--

/ Skew___! Cover .~ 

lnv.EI. z lnv.EI. ---

OrlcJ. Gr. Elev • ......:":.-
So• --

L•--- Oriq.Gr.Eiev. _ 

CONT. 
HW. 

HW ELEV. 

o.S& 

OUTLET End 
VELOCITY 

c.M. Smooth 
Treat . 

COMMENTS 

Design FlOod Elcetd. Pro b. E lev.--
Overtop Flood E•ceed.Prob. _ Elev. --
Base Flood 1% Elceed. Prob. __ Elev. ---

SUMMARY 8 R COMMENDATIONS: 

.. , ........... '' ........ . . •···· ... ._ .. 
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N 

Project fiiA-Q>r;tv•,--r.-.;....;..;;.JI __ ... ..:rr:..;•~r __ _ 

/0"14-s cr Jz: tiftV?JY(nll. r- ...... ,Ill!~ ~ .. .s~ ~~.,~ er 
t'Jan ~heel NO . ..,.Ll;.IJeSJgner T7 .., r ·I :,nee I -=-OJ -=--
Rev. Dale Dale 3/a..p-/ft.l 

. . ... .. . . V1 H~D,ROLOGICAL DATA: 
I 

_.._ _____ _ 
AHW Controls STATION:_ 

_§ , rlA.• <:fl, 's:'" AC; 

i_ c. ·.o~f'~l 
I . 

I . . . .. . I 

. f.-. .. 

DISCHARGES USE~ 

Q ~ • ttJ • .3 4- CFS 
Q ..LsL • 0 . 4 z..;; CFS 

0-• CFS 
Q_• CFS 
O-• CFS 

·it. ~ 
:r a..t' .: ,-;; ~·/I 

"'" , .. l7.e:: . ::r: cl . • OV; ... . 
~.-1 
~~ 

·I" 
\ 

_ IOOyr. Flood plain elev. __ 
: Design AHW depth elev. __ 

-·· · Structures elev. __ _ 

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

.. -· -· -·· . 
·-- .. 

freq. TWelev. 

-·----·----·-----·---
Shoulder 
elev._ ~relev._ --·---

RISK ASSESSMENT ADT __ _ 

Detours Available -------.--.Length ___ _ 
Overtopping Stage ______ _ 

Flood PlalnManaoemen1----.-----
Crlterla and Significant Impact ____ ":"~------

/ Skew__! C:O..r 

lnv.EI. 

OtfcJ.Gr. Elev. " 
So•--
L·---

z lnv.EI. __ 

OriCJ.Gr.Ein _ 

~lLVERT TYPES SIZE Q Q/8 
.._, ___ ..,.....H_E-.A,.D....-W.,_"T,.E-.R._C .... o_M-.P_U...,TA_..:r....,IO...,N,_S ____ -i CONt OUTLET End 

OUTLE'T CONTROL HW. VELOCITY 
'l<e de ~. hO H LSo HW ELEV. c.M. Smoolh Treal 

INLET CONT. COMMENTS 
I./ HW/0 HW 

SUMMARY 8 RECOMMENDATIONS: ·.• 

'·! 

.... -··. 

Design FlOod Exceed. Prob. E lev.--
Overtop Flood Eaceed.Prob. _ Elev. --
Bose Flood 1% Eaceed.Prob._ Elev. ---

. ........... . 
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Hy~raflow Storm Sewer Tabulation Page 1 

_,., 
Station Len DmgArea Rnoff Areaxc Tc Rain Total Cap Vel Pipe lnvertEiev HGLEiev Gmd I Rim Elev LlneiD 

coeff (I) flow full 
Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 

Line 
(ft) (ac) (ac) (C) (min) (min) (lnlhr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

v 
1 End 130.0 0.00 25.51 0.00 0.00 6.81 0.0 48.3 2.7 18.09 45.64 5.83 30/ 1.24 60.71 59.10 62.13• 60.72' 64.50 0.00 SS#7-1 TOSS 

2 1 335.0 0.00 6.63 0.00 0.00 2.66 0.0 47.1 2.7 7.14 14.10 4.81 18.,.... 1.80"' 66.75""' 60.71""' 67.77' 62.74· 77.50 ..... 64.50"" SS#7-2TOSS 

3 2 105.0" 0.00 6.63 0.00 0.00 2.66 0.0 46.7 2.7 7.16 10.25 4.90 18"" 0.95"" 67.75""" 66.75""' 68.77' 68.13' 78.80 ..... 77.50"" SS#7-3TOSS 

:.-0.27 if' 
1--

4 3 182.0 6.63 0.70 0.19 2.66 5.0 46.1 2.7 7.21 8.92 4.87 18./ 0.96"" 69.50- 67.75 "" 70.52' 69.18' 74.75 .......... 78.80""' SS#7-4 TOSS 

34.0 ./ 0.19 @l 

'ik"' 
5 4 6.36 0.70 0.13 2.47 5.0 46.0 2.7 6.70 6.79 5.46 15 ..... 1.47"' 70.00,. 69.50- 71.50' 71.01' 74.75"" 74.75- SS#7-5TOSS 

6 5 52.0 1 0.22"" 5.23 0.70 0.15 1.96 5.0 45.8 2.7 5.33 5.49 4.35 15"" 0.96 70.50.? 70.00., 72.55' 72.08 ° 75.00 """' 74.75"""" SS#7-6TOSS 

7 6 34.0 J 0.15-"" 5.01 0.40 0.06 1.81 5.0 45.7 2.7 4.92 6.79 4.01 15 d' 1.47"" ~1.00 ..... 70.5o""' 73.02 
0 

75.00...,., 75.oo-72.76' SS#7-7TOSS 

8 7 77.0 ./ 0.40"' 3.91 0.40 0.16 1.37 10.0 45.3 2.7 3.74 7.81 3.06 15..,. 1.95J 72.50-'" 71.00""' 73.72' 73.40• 77.1g/ 75.00" SS#7-8TOSS 

9 8 158.0 0.70"" 0.70 0.40 0.28 0.28 10.0 10.0 5.3 1.49 7.23 2.29 15 "" 1.67"' 75.14 ..... 72.50""' 75.63 ° 73.94. 80.25"'"'" 77.10,... SS#7-9TOSS 

10 8 30.0 "' 0.50 ..... 0.50 0.70 0.35 0.35 5.0 5.0 7.0 2.45 7.23 2.19 15 ...... 1.67 ° 73.00""" 72.50""' 73.97 ° 73.94' 77.1W 77.10-- SS#7-9TOSS 

11 5 22.0 J 0.94"" 0.94 0.40 0.38 0.38 10.0 10.0 5.3 2.00 14.61 2.67 15-"' 6.82"' 71.50 r/ 7o.oo- 72.07. 72.08" 74.50""' 74.75""' SS#7-6TOSS 

12 7 50.0 .J 0.95"" 0.95 0.40 0.38 0.38 10.0 10.0 5.3 2.03 6.85 1.65 15"' 1.50 71.75""" 71.00""" 73.46. 73.40' 75.85""' 75.00" SS#7-8TOSS 
---==== 11. li) 

13 8 20.0"" 2.31""' 2.31 0.25 0.58 0.58 45.0 45.0 2.7 1.58 6.26 1.30 15 ...... 1.25"' 72.75"" 72.50- 73.95' 73.94 ° ~ 77.10/ SS#7-9TOSS 

14 1 35.0,; 6.53"" 18.88 0.22 1.44 4.15 30.0 32.9 3.2 13.15 45.46 3.61 30 ...... 1.23"" 61.14""" 60.71/ 62.68' 62.74" 64.45""" 64.50- SS#7-2TOSS 

15 14 225.0"' 0.33, 0.99 0.22 0.07 0.22 5.0 5.7 6.7 1.45 11.35 2.25 15"" 3.09. 68.09- 61.14- 68.57' 62.91' 71.39"'" 64.45- SS#7-15TOS 

16 15 100.0 "'o.66" 0.66 0.22 0.15 0.15 5.0 5.0 7.0 1.02 9.66 2.44 15,... 2.24"" 70.33",..... 68.09""' 70.73. 68.65' 72.13""' 71.39- SS#7-16TOS 

370.0 2.08""' ' 74.6()""" 
-(fTOL~ 

17 14 3.32""' 11.36 0.22 0.73 2.50 20.0 31.7 3.2 8.05 15.13 5.22 18/ 68.82""' 61.14.,..... 69.90" 62.91 64.45""' SS#7 S 

18 17 530.0 4.68 o! 8.04 0.22 1.03 1.77 30.0 30.0 3.3 5.84 6.43 5.24 15"" 0.99"" 74.08"" 68.82""' 75.05• 70.31" 77.58 r/ 74.60- SS#7-18TOS 

19 18 195.0" 3.36" 3.36 0.22 0.74 0.74 20.0 20.0 4.0 2.93 7.15 3.34 15,.... I~ 76.47"" 74.08""' 77.15" 75.28 ~ 78.92 ...... 77.58""' SS#7-19TOS 

\iS 

Project File: 86562-7.stm 1-D-F File: jcc.IDF Total number of lines: 19 Run Date: 03-24-1999 

NOTES: Intensity= 17.05/ (Tc + 1.50)" 0.48; Retum period= 10 Yrs.; Initial tailwater elevation= 60.72 (ft) 
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Hydraflow Summary Report Page 1 

Une UneiD Flow Une Une Invert Invert Une HGL HGL Minor Dns 
No. rate size length ELDn ELUp slope down up loss line 

(cfs) (In) (ft) (ft) (ft) (%) (ft) (ft) (ft) No. 

1 SS#7-1 TO SS#7-2 18.09 30 c 130.0. 59.10 60.71 1.238 60.72 62.13 0.61 End 

2 SS#7-2 TO SS#7-3 7.14 18 c 335.0 60.71 66.75 1.803 62.74 67.n 0.36 1 

3 SS#7-3 TO SS#7-4 7.16 18 c 105.0 66.75 67.75 0.952 68.13 68.n 0.41 2 

4 SS#7-4 TO SS#7-5 7.21 18 c 182.0 67.75 69.50 0.962 69:18 70.52 0.49 3 

5 SS#7 -5 TO SS#7 -6 6.70 15 c 34.0 69.50 70.00 1.471 71.01* 71.50* 0.58 4 

6 SS#7-6 TO SS#7-7 5.33 15 c 52.0 70.00 70.50 0.962 72.08* 72.55* 0.21 5 

7 SS#7-7 TO SS#7-8 4.92 15 c 34.0 70.50 71.00 1.471 72.76* 73.02* 0.38 6 

8 SS#7-8 TO SS#7-9 3.74 15 c n.o 71.00 72.50 1.948 73.40 73.72 0.22 7 

9 SS#7-9 TO SS#7-1 1.49 15 c 158.0 72.50 75.14 1.671 73.94 75.63 0.18 8 

10 SS#7-9 TO SS#7-1 d 2.45 15 c 30.0 72.50 73.00 1.667 73.94 73.97 0.09 8 

11 SS#7-6 TO SS37-1 ~ 2.00 15 c 22.0 70.00 71.50 6.818 72.08 72.07 0.21 5 

12 SS#7-8 TO SS#7-1 4 2.03 15 c 50.0 71.00 71.75 1.500 73.40* 73.46* 0.04 7 

13 SS#7-9 TO SS#7-1l 1.58 15 c 20.0 72.50 72.75 1.250 73.94 73.95 0.03 8 

14 SS#7-2 TO SS#7-1J 13.15 30 c 35.0 60.71 61.14 1.229 62.74 62.68 0.23 1 

15 SS#7-15 TO SS#7J6 1.45 15 c 225.0 61.14 68.09 3.089 62.91 68.57 0.08 14 

16 SS#7-16 TO SS#7-~7 1.02 15 c 100.0 68.09 70.33 2.240 68.65 70.73 0.14 15 
17 ,t; SS#7-Uiro SS#7J8 8.05 18 c 370.0 61.14 68.82 2.076 62.91 69.90 0.40 14 

18 SS#7-18 TO SS#7-~9 5.84 15 c 530.0 68.82 74.08 0.992 70.31 75.05 0.23 17 

19 SS#7-19 TO SS#7_JO 2.93 15 c 195.0 74.08 76.47 1.226 75.28 n.15 0.28 18 

Project File: 86562-7.stm 1-D-F File: jcc.IDF Total No. Unes: 19 Run Date: 03-24-1999 

{1 NOTES: c =circular; e =elliptical; b =box; Retum period= 10 Yrs.; *Indicates surcharge condition. 
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Hydraflow Plan View 
~ .--------------------------------------------------------------------------------------------

19 

Project file: 86562-?.stm IDF file: jcc.IDF No. Lines: 19 03-24-1999 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev LineiD 
coeff (I) flow full 

Line To I ncr Total 
Line 

I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn • 

(ft) (a c) (a c) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 70.0.1 0.35/ 0.98 0.70 0.24 0.62 5.0 5.9 6.6 4.07 6.69 5.25 15 ./ 1.43 ~ 78.50.1' 77.50./ 79.31. 78.21' 82.50 ./ 0.00 SS#8-1 TOSS 

2 1 120.0' 0.23"' 0.63 0.40 0.09 0.37 5.0 5.2 6.9 2.56 5.11 3.08 15~ 0.83"' 79.50./ 78.50 ./ 80.14 
. 

83.95/ 82.5~ I 79.71" SS#8-2TOSS 
.1' 

0.40"' 1.47""' 80.00/ 79.50 ,./ 83.95 V' 3 2 34.0 0.40 0.70 0.28 0.28 5.0 5.0 7.0 1.96 6.79 2.75 15 ...... 80.56" 80.52· 83.95.,.. SS#8·3TOSS 

Project File: 86562-8.stm 1-D-F File: jcc.IDF Total number of lines: 3 Run Date: 03-18-1999 

NOTES: Intensity= 17.05/ (Tc + 1.50) I\ 0.48; Return period= 10 Yrs. ; Initial tailwater elevation= 78.21 (ft) 
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Hydraflow Summary Report Page 1 

Line 'LineiD Flow Line Line Invert Invert Line HGL HGL Minor Dns 
No ... rate size length ELDn ELUp slope down up loss line 

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No. 

1 SS#S-1 TO SS#S-2 4.07 15 c 70.0 77.50 78.50 1.429 78.21 79.31 0.40 End 

2 SS#8-2 TO SS#8-3 2.56 15 c 120.0 78.50 79.50 0.833 79.71 80.14 0.38 1 

3 SS#S-3 TO SS#S-4 1.96 15 c 34.0 79.50 80.00 1.471 80.52 80.56 0.21 2 

.. 

' 

Project File: 86562-8.stm 1-D-F File: jcc.IDF Total No. Lines: 3 Run Date: 03-18-1999 

NOTES: c = circular; e = elliptical; b = box; Return period= 10 Yrs.; *Indicates surcharge condition. 
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1 

Hydrograph Return Period Recap Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Inflow Pea~ Outflow (cfs) Hydrograph 
No. type Hyd(s) I description 

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

I 

1 SCS Runoff ............... _ --- 40.09 ---- _,__ 110.24 ----- ........ - 215.21 PRE- DEVELOPMENT 

2 SCS Runoff - --- 88.71 -... -- ___ .. _ 
189.64 ---- --- 326.27 POST DEVELOPMENT 

3 Reservoir 2 --- 39.39 --- ...!,..--
I 

45.72 --- --- 152.49 Post Routed As-Bult 

' 

I 

' I 

Proj. file: 8656-1 Lake F- As-Built Dec 10 2008.gpw 
i 

Tuesday, Jan 27, 2009 

I 
JR048_GREENSPRINGS_WEST - 190



2 

Hydrograph Summary Report Hydraflow Hydrographs by lntelisolve v9.02 

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

No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 40.09 6 798 555,970 --- ---- --- PRE- DEVELOPMENT 

2 SCS Runoff 88.71 6 780 909,061 --- -- -- POST DEVELOPMENT 

3 Reservoir 39.39 6 858 909,020 2 57.45 1,784,587 Post Routed As-Bult 

8656-1 Lake F- As-Built Dec 10 2008.gpV1 Return Period: 2 Year Tuesday, Jan 27, 2009 
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Hydrograph Summary Report Hydraflow Hydrographs by lntelisolve v9.02 

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

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

1 SCS Runoff 110.24 6 798 1,374,087 --- ---- --- PRE- DEVELOPMENT 

2 SCS Runoff 189.64 6 780 1,901,258 ........ -- ---- POST DEVELOPMENT 

3 Reservoir 45.72 6 882 1,901,216 2 59.71 2,382,740 Post Routed As-Bult 

8656-1 Lake F - As-Built Dec 10 2008.gpVI Return Period: 10 Year Tuesday, Jan 27, 2009 
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4 

Hydrograph Summary Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 
No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 215.21 6 798 2,604,881 --- -- _ ......... PRE-DEVELOPMENT 

2 SCS Runoff 326.27 6 780 3,281,451 --- --- --- POST DEVELOPMENT 

3 Reservoir 152.49 6 852 3,281,412 2 61.61 2,932,420 Post Routed As-Bult 

8656-1 Lake F- As-Built Dec 10 2008.gpVI Return Period: 100 Year Tuesday, Jan 27, 2009 
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Pond Report 
Hydraftow Hydrographs by lntelisolve v9.02 

Pond No. 5 - As-Built May 5 2008 

Pond Data 
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 44.00 ft 

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

0.00 44.00 888 0 0 
1.00 45.00 5,718 2,953 2,953 
2.00 46.00 34,089 17,921 20,874 
3.00 47.00 54,525 43,905 64,778 
4.00 48.00 77,555 65,696 130,475 
5.00 49.00 99,762 88,417 218,892 
6.00 50.00 128,119 113,634 332,525 
7.00 51.00 122,548 125,311 457,836 
8.00 52.00 178,287 149,534 607,371 
9.00 53.00 192,735 185,446 792,816 

10.00 54.00 206,597 199,606 992,422 
11.00 55.00 220,310 213,396 1,205,818 
12.00 56.00 233,149 226,676 1,432,494 
13.00 57.00 244,636 238,846 1,671,340 
14.00 58.00 259,588 252,050 1,923,390 
15.00 59.00 268,579 264,044 2,187,434 
16.00 60.00 280,829 274,654 2,462,088 
17.00 61.00 293,302 287,014 2,749,102 
18.00 62.00 305,942 299,570 3,048,672 
19.00 63.00 318,776 312,305 3,360,977 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [A] [B] 

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 15.71 15.00 

Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 56.15 60.00 

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

Invert El. (ft) = 49.51 0.00 0.00 0.00 Weir Type = Riser Ciplti 

Length (ft) = 75.00 0.00 0.00 0.00 Multi-Stage =Yes No 
Slope(%) = 2.16 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 

Multi-stage = n/a No No No TW Elev. (ft) = 0.00 

Tuesday, Jan 27, 2009 

[C] [D] 

0.00 0.00 

0.00 0.00 
3.33 3.33 

No No 

Note: CulverUOrifice outflows are analyzed under inlet and outlet control. Weir risers are checked for orifice conditions. 

stage (tt) Stage I Discharge Elev (tt) 

21.00 .-----,.----.------,-----.------,----.,-----,----,-----,----.----,- 65.00 

0.00 __j_ ___ L_._ __ _L_ ___ ...L.., __ __,jL__ __ _L, ___ .J_ __ __l, ___ _L. ___ L_._ __ _L_ ___ .,L 44.00 

0.0 30.0 60.0 90.0 120.0 150.0 180.0 210.0 240.0 270.0 300.0 330.0 

-TotaiQ 
Discharge (cfs) 
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Pond Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Pond No. 5 • As-Built May 5 2008 
Pond Data 
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 44.00 ft 

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

0.00 44.00 888 0 0 
1.00 45.00 5,718 2,953 2,953 
2.00 46.00 34,089 17,921 20,874 
3.00 47.00 54,525 43,905 64,778 
4.00 48.00 77,555 65,696 130,475 
5.00 49.00 99,762 88,417 218,892 
6.00 50.00 128,119 113,634 332,525 
7.00 51.00 122,548 125,311 457,836 
8.00 52.00 178,287 149,534 607,371 
9.00 53.00 192,735 185,446 792,816 

10.00 54.00 206,597 199,606 992,422 
11.00 55.00 220,310 213,396 1,205,818 
12.00 56.00 233,149 226,676 1,432,494 
13.00 57.00 244,636 238,846 1,671,340 
14.00 58.00 259,588 252,050 1,923,390 
15.00 59.00 268,579 264,044 2,187,434 
16.00 60.00 280,829 274,654 2,462,088 
17.00 61.00 293,302 287,014 2,749,102 
18.00 62.00 305,942 299,570 3,048,672 
19.00 63.00 318,776 312,305 3,360,977 

Culvert I Orifice Structures Weir Structures 

[A] [B) [C] [PrfRsr] [A] [B) 

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 15.71 15.00 
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 56.15 60.00 
No. Barrels = 1 0 0 0 WeirCoeff. = 3.33 3.33 
Invert El. (ft) = 49.51 0.00 0.00 0.00 Weir Type = Riser Ciplti 
Length (ft) = 75.00 0.00 0.00 0.00 Multi-Stage =Yes No 
Slope(%) = 2.16 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

Tuesday, Jan 27, 2009 

[C] [D] 

0.00 0.00 
0.00 0.00 
3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet and outlet control. Weir risers are checked for orifice conditions. 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 44.00 0.00 0.00 0.00 
1.00 2,953 45.00 0.00 0.00 0.00 
2.00 20,874 46.00 0.00 0.00 0.00 
3.00 64,778 47.00 0.00 0.00 0.00 
4.00 130,475 48.00 0.00 0.00 0.00 
5.00 218,892 49.00 0.00 0.00 0.00 
6.00 332,525 50.00 0.00 0.00 0.00 
7.00 457,836 51.00 0.00 0.00 0.00 
8.00 607,371 52.00 0.00 0.00 0.00 
9.00 792,816 53.00 0.00 0.00 0.00 

10.00 992,422 54.00 0.00 0.00 0.00 
11.00 1,205,818 55.00 0.00 0.00 0.00 
12.00 1,432,494 56.00 0.00 0.00 0.00 
13.00 1,671,340 57.00 36.94 36.94 0.00 36.94 
14.00 1,923,390 58.00 41.22 41.21 0.00 41.21 
15.00 2,187,434 59.00 43.94 43.94 0.00 43.94 
16.00 2,462,088 60.00 46.46 46.43 0.00 46.43 
17.00 2,749,102 61.00 48.85 48.85 49.95 98.80 
18.00 3,048,672 62.00 51.13 51.13 141.28 192.41 
19.00 3,360,977 63.00 53.32 53.29 259.55 312.84 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 1 

PRE-DEVELOPMENT 

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

= SCS Runoff 
= 2 yrs 
= 6 min 
= 153.300 ac 
= 0.7% 
=LAG 
= 3.50 in 
= 24 hrs 

PRE-DEVELOPMENT 

Tuesday, Jan 27, 2009 

Peak discharge = 40.09 cfs 
Time to peak = 798 min 
Hyd. volume = 555,970 cuft 
Curve number = 70 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 139.93 min 
Distribution = Type II 
Shape factor = 484 

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

50.00 -.---r-----r---r---r---r----.----.----,-----r----r---,r---r---r----r- 50.00 

0.00 ~-......... -""""----"---t...-....,j, ....... ..£.L _ ___L _ ___J, _ __J_ _ ___JL.___j___.L..___~-.~.- 0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

- HydNo.1 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 1 

PRE-DEVELOPMENT 

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

= SCS Runoff 
= 10 yrs 
= 6 min 
= 153.300 ac 
= 0.7% 
=LAG 
= 5.60 in 
= 24 hrs 

PRE-DEVELOPMENT 
Hyd. No. 1 -- 10 Year 

Tuesday, Jan 27, 2009 

Peak discharge = 110.24 cfs 
Time to peak = 798 min 
Hyd. volume = 1,374,087 cuft 
Curve number = 70 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 139.93 min 
Distribution = Type II 
Shape factor = 484 

a (cfs) a (cfs) 

120.00 .----.---~--.---,-----,--,.--.....---r----r---r-----r---,-----,,----. 120.00 

100.00 

0.00 ........................... _ _,__ ........ ____ ........ ~=----J_-._.L._ _ __t__ _ _L_ _ __L _ ___L _ __.! __ L.::'!!II_..I- 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

- HydNo.1 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 1 

PRE-DEVELOPMENT 

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

= SCS Runoff 
= 100 yrs 
= 6 min 
= 153.300 ac 
= 0.7% 
=LAG 
= 8.30 in 
= 24 hrs 

Tuesday, Jan 27, 2009 

Peak discharge = 215.21 cfs 
Time to peak = 798 min 
Hyd. volume = 2,604,881 cuft 
Curve number = 70 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 139.93 min 
Distribution = Type II 
Shape factor = 484 

PRE-DEVELOPMENT 
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs) 

240.00 .-----,---.---.---,.---,--,---..,---.....------,----,--.---.--,.---,;---.. 240.00 

120.00 

0.00 ---........ .....~o.o ..... .....-.............. _ .......... _~t___-.J.___...J...._ _ __l.._ _ _J._ _ ____L _ __L. _ ___I. __ '-""'!li_ol-- 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

- HydNo.1 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 Tuesday, Jan 27, 2009 

Hyd. No. 2 

POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 88.71 cfs 
Storm frequency = 2 yrs Time to peak = 780 min 
Time interval = 6 min Hyd. volume = 909,061 cuft 
Drainage area = 154.800 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 3550 ft 
Tc method = LAG Time of cone. (Tc) = 104.86 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

POST DEVELOPMENT 
0 (cfs) Hyd. No. 2 -- 2 Year 0 (cfs) 

90.00 -,----.------,r-----;-----r--,..-----,.----.----,-----,-------,---,----.-----r- 90.00 
t·······--·····r········ ··········+----··--··+-··-··········t·-·· .......... · ·· k ..... "...... . ..... , .. , __ 
""'""'"""" """"·" \ '"""'"'""""""'" ,,, __ 

···c·····"· -·-·+--·--·· 
··•·••···• ···• i·· · .......... +......... · .......... · ·· ~-1 ··· ····· · ·· .............. r···-······-t-,··········r·· ............. ... 

80.00 -t---t--+---+--t----t----1r---il-+-+----f---+---+--+---+--+-
'"""'"'"'" ...... I····· ·· ···I···· ·•· '"" ........... ,......... ........ ·····+·· ......... ..f-............... +···-····-· .. -1 ........ _,_1 
·-·········r·· .. - ·••······· .......... - ... +··· ............ t··········· .. -r........ ... ... ,..... ·····r-·· .. 
....... . .... f-.. ~....... I··. , .................. j...~--·~-~~+-··~- ~ ......... f ... ~ .................. ~ 

"'"' .... c...... ... "'"""'"'""""''"'""" ~.... ""'"i"'"'"" 

70.00 -+---+--+---+---+---+------11--1----11-+----+---+---+--+---+----+-
................... ~+"""'"'""'""'"" "" ·F

"""""""""'"'lr"""~ ...... -........ + 

... · .. -··+-.. -~ ........ lr·· ............ + .............. ~+ .. -+-............ ~--··-.......... r .... ~·-· · ·· """" ....... . 
.......... !.......... ,..... f"""""'""""""'-""'"'"'"'f.·· 

· .. , ........ ___ ,,, -·-·· ....... + ..................... , ... J ............ fjl--·-·""""'+· ... r .. ~· ...... ~ -+·~~· ·+ ................... f ... ~ .. .. 

80.00 

70.00 

60.00 +---+--+---+--t----t----1f--f---ll----f---+---+--+---+--+- 60.00 
'""""" ....... . '""'"""i"""""""""'"'"""+·-· "" ...... - ............................ "' '"""""" • ..., .... . 

---·t-------1 ............... , ............... ,~--·~•--- ............... r .................... r .................... ---·1· .. -----r~··· 
,..... • .. 1 .. -~..... • .... ....... · .. -·I.... .... ......... · .... · ... .. 
,............. ... ....... -·-· ..... ,-~..... ·r"· ............ .............. ··~f ..... , .... _ .. ·-·+ ............. _ 

50.00 ,_ __ _, ____ ,_ __ --f-----+-----1r----Hr---.---~----+-----+----+----+----+ 
""'"" ' "'' """""' f.. """""''" I"' "''" "'"' ' ' ' "'""""' ... '" 

.... .... .. . 1·.. ..... ........ ........ ....... .... .......... ... ,.. ......... 
..... I·"' f· ...... "" ' "'"" 

.. .. .... ...... .. ........... .... • . .. • .... ..... . .. ....... ...... .... • .. 1 .......... . 

40.00 +---_,----4---~----~--~~---H----Hr--~----~---+----+----+----+ 
"'''""' ""'"""' '" "'"' ......... .... ......... .... .. ..... r.... . .. , ........... .. 
........ ........................ . .. "'"''"" ''"""' ... . f .......................................... 1.. 1........ . .................... , ................... , .. .. 

........... "'"'"' ""' ' "I'"". ........... ,....... r........ .. .................. .. 
I· ....... ............... """ "" '""'" '... ...... "'"' " """ 

30.00 +---+--+---+--t----t----11f---+-l----f---+---+--+---+--+-
' ... , ........... """" .... "" ........ 

'"'"'""""'""' ' ! """ """"""" """' 
....... '"'""""'. """i""'""' 

I.... ...... '""'""'"''"""""" ....... ..... ... . I·· 

.. ,.. .. . " .... " .... , ... 
... :"' " " ..... . 

.......... ...... ·"-.· I···· ......... . 

20.00 20.00 
"""" 

I· 

10.00 10.00 ...... . ... 

.. f·· 

0 2 4 6 8 10 12 14 16 18 20 22 24 

- HydNo.2 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 2 

POST DEVELOPMENT 

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

= SCS Runoff 
= 10 yrs 
= 6 min 
= 154.800 ac 
= 0.7% 
=LAG 
= 5.60 in 
= 24 hrs 

POST DEVELOPMENT 

Tuesday, Jan 27, 2009 

Peak discharge = 189.64 cfs 
Time to peak = 780 min 
Hyd. volume = 1 ,901 ,258 cuft 
Curve number = 80 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 104.86 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) Hyd. No.2-- 10 Year Q (cfs) 

210.00 .----.------,----,,.---..,---,-----r------r--r---,-----.------,----.--..- 210.00 

180.00 

150.00 

0.00 -!..o. _ _..._ ......... __ L......._ .......... ~__l_-___L _ ___l __ J._ _ _j_ _ ___L_ _ __L __ L______:::~ 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 

- HydNo.2 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 2 

POST DEVELOPMENT 

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

= SCS Runoff 
= 100 yrs 
= 6 min 
= 154.800 ac 
= 0.7% 
=LAG 
= 8.30 in 
= 24 hrs 

POST DEVELOPMENT 
Hyd. No. 2 -- 100 Year 

Tuesday, Jan 27, 2009 

Peak discharge = 326.27 cfs 
Time to peak = 780 min 
Hyd. volume = 3,281,451 cuft 
Curve number = 80 
Hydraulic length = 3550 ft 
Time of cone. (Tc) = 104.86 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) Q (cfs) 

350.00 -r----.-----,---,.----,---.,...--.----...,.----.-----..---r----r-----.----r- 350.00 

300.00 

250.00 

200.00 

150.00 

100.00 

0.00 ...J..... ....... .....J... ....... ......J. ........ -.1..-~~:..______L __ j___....L_ _ ___L _ __ji._ _ _L__....J_ _ __l_~!L 0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 

- HydNo.2 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 3 

Post Routed As-Bult 

= Reservoir 
= 2 yrs 
= 6 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 2 - POST DEVELOPMENT 
= As-Built May 5 2008 

Storage Indication method used. Wet pond routing start elevation = 56.10 ft. 

Post Routed As-Bult 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Tuesday, Jan 27, 2009 

= 39.39 cfs 
= 858 min 
= 909,020 cuft 
= 57.45 ft 
= 1, 784,587 cuft 

Q (cfs) Hyd. No. 3 - 2 Year 0 (cfs) 

90.00 ..------,---------r-------r-------..--------,r-------,- 90.00 

0.00 --~-------........ --~- ~.:.::____.:.::____.:.::_____.L..:.::____.:.::_____:...__.:.::____r:.:s.::...:=::==-.-.....;~~ o.oo 
0 6 12 18 24 30 36 

- HydNo.3 - HydNo.2 II II !! Total storage used = 1, 784,587 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 3 

Post Routed As-Bult 

Hydrograph type = Reservoir 
Storm frequency = 10 yrs 
Time interval = 6 min 
Inflow hyd. No. = 2 - POST DEVELOPMENT 
Reservoir name = As-Built May 5 2008 

Storage Indication method used. Wet pond routing start elevation= 56.10 ft. 

Post Routed As-Bult 
Hyd. No.3-- 10 Year 

Tuesday, Jan 27, 2009 

Peak discharge = 45.72 cfs 
Time to peak = 882 min 
Hyd. volume = 1,901,216 cuft 
Max. Elevation = 59.71 ft 
Max. Storage = 2,382, 7 40 cuft 

Q (cfs) Q (cfs) 

210.00 -.-------,-------.-------,-------,--------,------. 210.00 

180.00 

150.00 

120.00 

o.oo ...J.....----------.....~....-......... ~ ~E===-=r=:::=:E~S~~£:..:..:...:.:1 o.oo 
0 6 12 18 24 30 36 

- HydNo.3 - HydNo.2 IJ!!Illlll Total storage used= 2,382,740 cuft 
Time (hrs) 
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Hydrograph Report 
Hydraflow Hydrographs by lntelisolve v9.02 

Hyd. No. 3 

Post Routed As-Bult 

Hydrograph type = Reservoir 
Storm frequency = 100 yrs 
Time interval = 6 min 
Inflow hyd. No. = 2 - POST DEVELOPMENT 
Reservoir name = As-Built May 5 2008 

Storage Indication method used. Wet pond routing start elevation= 56.10 ft. 

Post Routed As-Bult 
Hyd. No.3-- 100 Year 

Tuesday, Jan 27, 2009 

Peak discharge = 152.49 cfs 
Time to peak = 852 min 
Hyd. volume = 3,281,412 cuft 
Max. Elevation = 61.61 ft 
Max. Storage = 2,932,420 cuft 

Q {cfs) Q {cfs) 

350.00 .--..,..--.--r---.------,---.,.---,----,---.---.---.---.--.--..,..--.----,- 350.00 

300.00 

250.00 

200.00 

150.00 

100.00 

0.00 ....I....-..!..--J...............I-!Idliliiilll!l!~-_j__j__L__j _ _j_ _ ___l_ _ __l_~~-..J..,;;;;==---- 0.00 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

- HydNo.3 - HydNo.2 l.l ll U! l' Total storage used = 2,932,420 cuft 
Time (hrs) 
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Total site area= 

BMP/DA 

Lake C 

LokeF 

Lake G-

Lake E 

Lake H 

Lake A 

Wetpond 1 

Drypond 1 

Drypond 2 

Drypond4. 

Drypond 5 

Drypond 6 

Subtotal 

Default• 

TOTAl 

Greensprings Plantation- Summary Table for 10-Point BMP Plan 
4/26/93 

BMPs Coincide With Those Shown on SWMP for Greenspring Plantation 

A .lJl"IFS 'TtriJ /TI.A!. ~.Nfl<F5 ::Z:, .ZC, "":oz. 

1402 acres 

BMP Points 
Total Area (ac) %of site OQen Soace Cac) Structural OQenSoace 

. 91 ~~ 9 11 1.0 
IS$'"~ //'-~ -'S .Ar- 11 ...Q:5-/-o 

64 5%. - 5 11 0.8 

79 6% 2 10 0.3 

22 2% 0 9 0.0 
31 2% 4 9 1.3 

22 2% 2 9 1.0 

246 18% 56 9 2.3 

124 9% 28 9 2.3 

47 3% 3 9 0.6 

16 1% 2 6 1.3 

32 2% 6 9 1.9 

'?Z-1~ c:;t;7.~ /3'z...,l.2a- ,;7~. 1.4 

4-75 ~ ~~~ ".33'4-.:J9er 0.0 S4 J..rl-

1402 100% 516 ~·1 _6k .3.7 

·Area not treated by a structure in conceptual storm water management plan 

--

Total 
12.0. 

J.l..:& I .z..o 

11.8 

10.3 

9.0 

10.3 

10.0 

11.3 

11.3· 

9.6~ 

7.3 

10.9 

~//./ 

J...r 5.J 

~Ia·/ 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Basin# / _......:_ _____ _ 
4- 0 :r~c t;)l""'r- ""!~ ..<: .o '· d' '· 

Total area draining to basin: /:s-4./?J acres. 

Basin Volume Design 

Wet Storage: 

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

67 cu. yds. x ;,s-f.. 0 acres = ;a. 3 7 z. cu. yds. 
" 

2. Available basin volume = 8 1 s- cu. yds. at elevation sc:>~oo . (From 
storage - elevation curve) 

3. Excavate '7~.:::7 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 ;~-t. s acres = S""lo S cu. yds. 

5. Elevation corresponding to cleanout level = +9. CJC) • 

(From Storage - Elevation Curve) 

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

Dry Storage: 

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

67 cu. yds. x 1 Sf-. 6 acres = !~:~, 37 z... cu. yds. 
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1992 

8. 

9. 

10. 

3.14 

Total available basin volume at crest of riser* = '1 7, oz:JCO cu. yds. at 
elevation ~.c:1r-.; • (From Storage- Elevation Curve) 

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

Diameter of dewatering orifice = ---~ft,~ __ in. 

Diameter of flexible tubing = in. (diameter of dewatering orifice -----plus 2 inches). 

Preliminary Desi2n Elevations 

11. Crest of Riser = s-~. Q o 

Basin Shape 

12. 

Runoff 

13. 

14. 

Top of Dam = 6 I, 6 C __ ..:___.::;,_,__ 

Design High Water = &o. e:, s 
Upstream Toe of Dam = -I- & . _5'C:) 

Len2th of Flow 
Effective Width 

.L_ = 
We 

If > 2, baffles are not required ___ ,......---___ _ 

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

"3'7. o o cfs 

/o .;o cfs 

(From Chapter 5) 

(From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity OP = 0 2 = 3 7. ac:> cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity OP = 0 25 = -=-cfs. 
(riser and barrel) 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = 3. zs- ft. (Using Qz) 

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

Without emergency spillway: 

Assumed available head (h) = __ -___ ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = ,f- 5 in. Actual head (h) = e>, '7o ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = 7 s- ft. 

Head (H) on barrel through embankment = q~ 17 ft. 

(From Plate 3.14-7). 

19. Barrel diameter = z.. 4- In. 

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

20. Trash rack and anti-vortex device 

Diameter = inches. ---
Height = ___ inches. 

(From Table 3.14-D) . 

. Emer~:ency Spillway Design 

21. Required spillway capacity Oe = 0 25 - QP = .J' J. /o cfs. 

22. Bottom width (b) = z..o ft.; the slope of the exit channel (s) = 
. ~ C' ft./foot; and the minimum length of the exit channel (x) = 
z. -e.o ft. 

(From Table 3.14-C). 

III- 114 
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1992 

Anti-Seep Collar Design 

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 (Ls) = ____ ft. 

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

Final Design Elevations 

25. Top of Dam = 

· Design High Water = 

Emergency Spillway Crest = .s-c:;. z$" 

Principal Spillway Crest = ~. o cJ 

Dewatering Orifice Invert = ..s-cJ . o..., 

Cleanout Elevation = 

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

III- 115 
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HYDROLOGIC REPORT FOR 

GREENSPRINGS WEST PHASE ONE 

CULVERT#l 

AES JOB NUMBER 8656-1 
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WILLIAMSBURG, VIRGINIA 23188 

FEBRUARY 19, 1999 
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nyarograpn :summary Report 

Hyd. Hydrograph Peak Time Time to Volume Return 
No. type flow interval peak period 

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

1 SCS Runoff 140.3 6 762 1,107,801 25 

2 Reservoir 129.9 6 774 973,926 25 

3 SCS Runoff 194.8 6 756 1,545,006 100 

4 Reservoir 175.1 6 774 1,411,131 100 

Proj. file: CULVERT #1.GPW IDF file: jcc.IDF 

Inflow 
hyd(s) 

-
1 

-
3 

Maximum Maximum 
elevation storage 

(ft) (cuft) 

- -
60.71 192,654 

- -
61.46 238,486 

Page 1 

Hydrograph 
description 

25 YR POST DEVELP p 

25 YR POST ROUTED 

1 OOYR POST DEVE 

1 OOYR POST ROUT 

OP 

D 

Run date: 02-25-1999 
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Reservoir Report 

Reservoir No. 1 - CULVERT #1 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 

Page 1 

English 

Stage 
ft 

Elevation 
ft 

Contour area lncr. Storage Total storage 
sqft cuft cuft 

0.00 
5.00 
7.00 

55.00 
60.00 
62.00 

3,500 
56,000 
67,200 

Culvert I Orifice Structures 

[A] [8] [C] 

Rise in = 36.0 0.0 0.0 
Span in = 36.0 0.0 0.0 
No. Barrels = 4 0 0 
Invert El. ft = 55.00 0.00 0.00 
Length ft = 150.0 0.0 0.0 
Slope% = 3.33 0.00 0.00 
N-Value = .013 .000 .000 
Orif. Coeff. = 0.60 0.00 0.00 
Multi-Stage - ---- No No 

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

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B 
ft cuft ft cfs cfs 

0.00 0 55.00 0.00 
0.50 14,875 55.50 0.00 
1.00 29,750 56.00 0.00 
1.50 44,625 56.50 0.00 
2.00 59,500 57.00 0.00 
2.50 74,375 57.50 0.00 
3.00 89,250 58.00 0.00 
3.50 104,125 58.50 0.00 
4.00 119,000 59.00 0.00 
4.50 133,875 59.50 0.00 
5.00 148,750 60.00 60.88 

0 0 
148,750 148,750 
123,200 271,950 

Weir Structures 

[A] [B] [C] [D] 
Crest Len ft = 0.0 0.0 0.0 0.0 

Crest El. ft = 0.00 0.00 0.00 0.00 

WeirCoeff. = 0.00 0.00 0.00 0.00 

Eqn. Exp. = 0.00 0.00 0.00 0.00 

Multi-Stage = No No No No 

Tailwater Elevation = 59.80 ft 

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

ClvC ClvD WrA WrB WrC WrD Discharge 
cfs cfs cfs cfs cfs cfs cfs 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
60.88 

Continues on next page ... 

I 

I 
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CULVERT#1 Page 2 
Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

5.20 161,070 60.20 86.09 86.09 
5.40 173,390 60.40 105.44 105.44 
5.60 185,710 60.60 121.75 121.75 
5.80 198,030 60.80 136.12 136.12 
6.00 210,350 61.00 149.12 149.12 
6.20 222,670 61.20 161.06 161.06 
6.40 234,990 61.40 172.18 172.18 
6.60 247,310 61.60 182.63 182.63 
6.80 259,630 61.80 192.51 192.51 
7.00 271,950 62.00 201.90 201.90 

... End 
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Hydrograph Report 
Page 1 

English 

Hyd. No. 1 
25 YR POST DEVELOPMENT 

Hydrograph type = SCS Runoff Peak discharge = 140.30 cfs 
Storm frequency = 25 yrs Time interval = 6 min 
Drainage area = 73.20 ac Curve number = 80 
Basin Slope = 0.7% Hydraulic length = 2500 ft 
Tc method =LAG Time of cone. (Tc) = 79.2 min 
Total precip. = 6.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume = 1,107,801 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

8.40 1.49 11.60 14.68 14.80 17.22 18.00 8.62 
8.50 1.60 11.70 17.93 14.90 16.59 18.10 8.51 
8.60 1.72 11.80 23.90 15.00 16.03 18.20 8.41 
8.70 1.85 11.90 35.55 15.10 15.52 18.30 8.31 
8.80 1.99 12.00 51.27 15.20 15.06 18.40 8.20 
8.90 2.14 12.10 67.48 15.30 14.64 18.50 8.10 
9.00 2.31 12.20 84.01 15.40 14.26 18.60 8.00 
9.10 2.48 12.30 100.70 15.50 13.90 18.70 7.89 
9.20 2.67 12.40 116.71 15.60 13.57 18.80 7.79 
9.30 2.86 12.50 130.52 15.70 13.25 18.90 7.68 
9.40 3.06 12.60 139.98 15.80 12.95 19.00 7.58 
9.50 3.27 12.70 140.30 << 15.90 12.66 19.10 7.48 
9.60 3.47 12.80 133.94 16.00 12.37 19.20 7.37 
9.70 3.68 12.90 126.55 16.10 12.08 19.30 7.27 
9.80 3.90 13.00 118.30 16.20 11.80 19.40 7.16 
9.90 4.12 13.10 109.34 16.30 11.52 19.50 7.06 
10.00 4.35 13.20 99.83 16.40 11.25 19.60 6.95 
10.10 4.59 13.30 89.97 16.50 10.99 19.70 6.85 
10.20 4.86 13.40 79.88 16.60 10.74 19.80 6.74 
10.30 5.15 13.50 69.60 16.70 10.51 19.90 6.64 
10.40 5.47 13.60 59.19 16.80 10.29 20.00 6.53 
10.50 5.83 13.70 48.96 16.90 10.09 20.10 6.43 
10.60 6.22 13.80 39.49 17.00 9.90 20.20 6.33 
10.70 6.66 13.90 31.58 17.10 9.73 20.30 6.23 
10.80 7.15 14.00 27.07 17.20 9.58 20.40 6.13 
10.90 7.71 14.10 25.03 17.30 9.43 20.50 6.03 
11.00 8.32 14.20 23.31 17.40 9.29 20.60 5.95 
11.10 8.99 14.30 21.88 17.50 9.17 20.70 5.87 
11.20 9.76 14.40 20.68 17.60 9.05 20.80 5.79 
11.30 10.65 14.50 19.65 17.70 8.93 20.90 5.73 
11.40 11.68 14.60 18.75 17.80 8.82 21.00 5.67 
11.50 12.88 14.70 17.94 17.90 8.72 21.10 5.62 

Continues on next page ... 
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25 YR POST DEVELOPMENT 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

21.20 5.57 
21.30 5.53 
21.40 5.50 
21.50 5.47 
21.60 5.44 
21.70 5.41 
21.80 5.39 
21.90 5.37 
22.00 5.35 
22.10 5.33 
22.20 5.31 
22.30 5.29 
22.40 5.27 
22.50 5.24 
22.60 5.22 
22.70 5.20 
22.80 5.18 
22.90 5.16 
23.00 5.14 
23.10 5.12 
23.20 5.10 
23.30 5.08 
23.40 5.06 
23.50 5.04 
23.60 5.02 
23.70 5.00 
23.80 4.98 
23.90 4.96 
24.00 4.94 
24.10 4.86 
24.20 4.73 
24.30 4.54 

. 24.40 4.29 
24.50 3.99 
24.60 3.64 
24.70 3.23 
24.80 2.76 
24.90 2.33 
25.00 1.94 
25.10 1.59 

... End 

Page 2 
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Hydrograph Report 

Hyd. No. 2 
25 YR POST ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 25 yrs 
Inflow hyd. No. = 1 
Max. Elevation = 60.71 ft 

Storage Indication method used. 

Hydrograph Discharge Table 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

Page 1 

English 

= 129.85 cfs 
= 6 min 
= CULVERT#1 
= 192,654 cuft 

Total Volume= 973,926 cuft 

Time Inflow Elevation Clv A Clv B Clv C Clv D Wr A Wr B Wr C Wr D Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

12.20 84.01 59.89 
12.30 100.70 60.12 
12.40 116.71 60.27 
12.50 130.52 60.41 
12.60 139.98 60.55 
12.70 140.30 << 60.65 
12.80 133.94 60.71 
12.90 126.55 60.71 << 
13.00 118.30 60.68 
13.10 109.34 60.61 
13.20 99.83 60.53 
13.30 89.97 60.43 
13.40 79.88 60.32 
13.50 69.60 60.22 
13.60 59.19 60.12 
13.70 48.96 60.02 
13.80 39.49 59.90 
13.90 31.58 59.81 
14.00 27.07 59.75 
14.10 25.03 59.72 
14.20 23.31 59.70 
14.30 21.88 59.69 
14.40 20.68 59.68 
14.50 19.65 59.67 
14.60 18.75 59.66 
14.70 17.94 59.65 
14.80 17.22 59.65 
14.90 16.59 59.64 
15.00 16.03 59.63 
15.10 15.52 59.63 
15.20 15.06 59.63 
15.30 14.64 59.62 
15.40 14.26 59.62 
15.50 13.90 59.62 
15.60 13.57 59.61 
15.70 13.25 59.61 

47.18 
76.51 
92.44 
106.09 ---
117.31 --
125.67 --
129.64 ----
129.85 --
127.28-
122.61 -
115.76-
107.73-
98.01 
87.75 
75.54 
63.99 
49.01 
37.58 
30.58 
26.73 
24.56 
22.89 
21.52 
20.37 
19.38 
18.50 
17.72 
17.03 
16.42 
15.87 
15.38 
14.93 
14.52 
14.15 
13.80 
13.47 

47.18 
76.51 
92.44 
106.09 
117.31 
125.67 
129.64 
129.85 << 
127.28 
122.61 
115.76 
107.73 
98.01 
87.75 
75.54 
63.99 
49.01 
37.58 
30.58 
26.73. 
24.56 
22.89 
21.52 
20.37 
19.38 
18.50 
17.72 
17.03 
16.42 
15.87 
15.38 
14.93 
14.52 
14.15 
13.80 
13.47 

Continues on next page ... 
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25 YR POST ROUTED Page 2 

Hydrograph Discharge Table 

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

15.80 12.95 59.61 13.16 13.16 
15.90 12.66 59.61 12.86 12.86 
16.00 12.37 59.60 12.57 12.57 
16.10 12.08 59.60 12.28 12.28 
16.20 11.80 59.60 11.99 11.99 
16.30 11.52 59.60 11.71 11.71 
16.40 11.25 59.59 11.44 11.44 
16.50 10.99 59.59 11.17 11.17 
16.60 10.74 59.59 10.91 10.91 
16.70 10.51 59.59 10.67 10.67 
16.80 10.29 59.59 10.44 10.44 
16.90 10.09 59.58 10.23 10.23 
17.00 9.90 59.58 10.03 10.03 
17.10 9.73 59.58 9.85 9.85 
17.20 9.58 59.58 9.68 9.68 
17.30 9.43 59.58 9.53 9.53 
17.40 9.29 59.58 9.39 9.39 
17.50 9.17 59.58 9.25 9.25 
17.60 9.05 59.57 9.13 9.13 
17.70 8.93 59.57 9.01 9.01 
17.80 8.82 59.57 8.90 8.90 
17.90 8.72 59.57 8.79 8.79 
18.00 8.62 59.57 8.69 8.69 
18.10 8.51 59.57 8.58 8.58 
18.20 8.41 59.57 8.48 8.48 
18.30 8.31 59.57 8.38 8.38 
18.40 8.20 59.57 8.27 8.27 
18.50 8.10 59.57 8.17 8.17 
18.60 8.00 59.57 8.07 8.07 
18.70 7.89 59.57 7.96 7.96 
18.80 7.79 59.56 7.86 7.86 
18.90 7.68 59.56 7.75 7.75 
19.00 7.58 59.56 7.65 7.65 
19.10 7.48 59.56 7.55 7.55 
19.20 7.37 59.56 7.44 7.44 
19.30 7.27 59.56 7.34 7.34 
19.40 7.16 59.56 7.23 7.23 
19.50 7.06 59.56 7.13 7.13 
19.60 6.95 59.56 7.02 7.02 
19.70 6.85 59.56 6.92 6.92 
19.80 6.74 59.56 6.81 6.81 
19.90 6.64 59.56 6.71 6.71 
20.00 6.53 59.55 6.60 6.60 
20.10 6.43 59.55 6.50 6.50 
20.20 6.33 59.55 6.40 6.40 
20.30 6.23 59.55 6.29 6.29 
20.40 6.13 59.55 6.19 6.19 
20.50 6.03 59.55 6.10 6.10 
20.60 5.95 59.55 6.01 6.01 

Continues on next page ... 
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25 YR POST ROUTED Page 3 

Hydrograph Discharge Table 

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

20.70 5.87 59.55 5.92 5.92 
20.80 5.79 59.55 5.84 5.84 
20.90 5.73 59.55 5.77 5.77 
21.00 5.67 59.55 5.71 5.71 
21.10 5.62 59.55 5.66 5.65 
21.20 5.57 59.55 5.61 5.61 
21.30 5.53 59.55 5.56 5.56 
21.40 5.50 59.55 5.52 5.52 
21.50 5.47 59.55 5.49 5.49 
21.60 5.44 59.54 5.46 5.46 
21.70 5.41 59.54 5.43 5.43 
21.80 5.39 59.54 5.41 5.41 
21.90 5.37 59.54 5.38 5.38 
22.00 5.35 59.54 5.36 5.36 
22.10 5.33 59.54 5.34 5.34 
22.20 5.31 59.54 5.32 5.32 
22.30 5.29 59.54 5.30 5.30 
22.40 5.27 59.54 5.28 5.28 
22.50 5.24 59.54 5.26 5.26 
22.60 5.22 59.54 5.24 5.24 
22.70 5.20 59.54 5.22 5.22 
22.80 5.18 59.54 5.20 5.20 
22.90 5.16 59.54 5.18 5.18 
23.00 5.14 59.54 5.16 5.16 
23.10 5.12 59.54 5.14 5.14 
23.20 5.10 59.54 5.11 5.11 
23.30 5.08 59.54 5.09 5.09 
23.40 5.06 59.54 5.07 5.07 
23.50 5.04 59.54 5.05 5.05 
23.60 5.02 59.54 5.03 5.03 : I 

-
23.70 5.00 59.54 5.01 5.01 I ~ 

23.80 4.98 59.54 4.99 4.99 I 
23.90 4.96 59.54 4.97 4.97 
24.00 4.94 59.54 4.95 4.95 
24.10 4.86 59.54 4.91 4.91 
24.20 4.73 59.54 4.81 4.81 
24.30 4.54 59.54 4.66 4.66 
24.40 4.29 59.54 4.45 4.45 
24.50 3.99 59.53 4.19 4.19 
24.60 3.64 59.53 3.87 3.87 
24.70 3.23 59.53 3.50 3.50 ~ 

24.80 2.76 59.53 3.07 3.07 
24.90 2.33 59.52 2.63 2.63 
25.00 1.94 59.52 2.21 2.21 
25.10 1.59 59.52 1.83 1.83 
25.20 1.27 59.51 1.49 1.49 

... End 
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Hydrograph Report 

Hyd. No. 3 
1 OOYR POST DEVELOPMENT 

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

= SCS Runoff 
= 100 yrs 
= 73.20 ac 
= 0.7% 
=LAG 
= 8.30 in 
= 24 hrs 

Hydrograph Discharge Table 

Time -- Outflow 
(hrs cfs) 

7.50 
7.60 
7.70 
7.80 
7.90 
8.00 
8.10 
8.20 
8.30 
8.40 
8.50 
8.60 
8.70 
8.80 
8.90 

. 9.00 
9.10 
9.20 
9.30 
9.40 
9.50 
9.60 
9.70 
9.80 
9.90 
10.00 
10.10 
10.20 
10.30 
10.40 
10.50 
10.60 

2.05 
2.18 
2.31 
2.45 
2.58 
2.72 
2.86 
3.00 
3.15 
3.31 
3.48 
3.66 
3.86 
4.08 
4.31 
4.57 
4.84 
5.13 
5.43 
5.74 
6.05 
6.37 
6.68 
7.00 
7.33 
7.66 
8.02 
8.40 
8.83 
9.30 
9.83 
10.41 

Time -- Outflow 
(hrs cfs) 

10.70 
10.80 
10.90 
11.00 
11.10 
11.20 
11.30 
11.40 
11.50 
11.60 
11.70 
11.80 
11.90 
12.00 
12.10 
12.20 
12.30 
12.40 
12.50 
12.60 
12.70 
12.80 
12.90 
13.00 
13.10 
13.20 
13.30 
13.40 
13.50 
13.60 
13.70 
13.80 

11.06 
11.78 
12.60 
13.51 
14.48 
15.61 
16.91 
18.42 
20.16 
22.76 
27.46 
35.98 
52.30 
74.07 
96.43 
119.16 
142.04 
163.84 
182.41 
194.81 « 
194.60 
185.36 
174.76 
163.01 
150.33 
136.94 
123.11 
109.00 
94.67 
80.20 
66.05 
53.01 

Page 1 

English 

Peak discharge = 194.81 cfs 
Time interval = 6 min 
Curve number = 80 
Hydraulic length = 2500 ft 
Time of cone. (Tc) = 79.2 min 
Distribution = Type II 
Shape factor = 484 

Total Volume= 1,545,006 cuft 

Time -- Outflow Time -- Outflow 
(hrs cfs) 

13.90 
14.00 
14.10 
14.20 
14.30 
14.40 
14.50 
14.60 
14.70 
14.80 
14.90 
15.00 
15.10 
15.20 
15.30 
15.40 
15.50 
15.60 
15.70 
15.80 
15.90 
16.00 
16.10 
16.20 
16.30 
16.40 
16.50 
16.60 
16.70 
16.80 
16.90 
17.00 

42.22 
36.12 
33.37 
31.07 
29.14 
27.53 
26.15 
24.94 
23.86 
22.90 
22.05 
21.29 
20.61 
20.00 
19.44 
18.92 
18.45 
18.00 
17.58 
17.17 
16.78 
16.40 
16.02 
15.64 
15.27 
14.91 
14.56 
14.23 
13.91 
13.62 
13.36 
13.11 

(hrs cfs) 

17.10 
17.20 
17.30 
17.40 
17.50 
17.60 
17.70 
17.80 
17.90 
18.00 
18.10 
18.20 
18.30 
18.40 
18.50 
18.60 
18.70 
18.80 
18.90 
19.00 
19.10 
19.20 
19.30 
19.40 
19.50 
19.60 
19.70 
19.80 
19.90 
20.00 
20.10 
20.20 

12.88 
12.67 
12.47 
12.29 
12.12 
11.96 
11.81 
11.67 
11.53 
11.39 
11.25 
11.11 
10.98 
10.84 
10.70 
10.56 
10.42 
10.29 
10.15 
10.01 
9.87 
9.73 
9.59 
9.45 
9.32 
9.18 
9.04 
8.90 
8.76 
8.62 
8.48 
8.34 

Continues on next page ... 
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1 OOYR POST DEVELOPMENT Page 2 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) 

20.30 8.21 
20.40 8.08 
20.50 7.96 ... End 
20.60 7.84 
20.70 7.74 
20.80 7.64 
20.90 7.55 
21.00 7.48 
21.10 7.41 
21.20 7.35 
21.30 7.29 
21.40 7.25 
21.50 7.20 
21.60 7.17 
21.70 7.13 
21.80 7.10 
21.90 7.07 
22.00 7.04 
22.10 7.02 
22.20 6.99 
22.30 6.96 
22.40 6.94 
22.50 6.91 
22.60 6.88 
22.70 6.85 
22.80 6.83 
22.90 6.80 
23.00 6.77 
23.10 6.74 
23.20 6.72 I 
23.30 6.69 I 
23.40 6.66 
23.50 6.63 
23.60 6.61 
23.70 6.58 
23.80 6.55 
23.90 6.52 
24.00 6.50 
24.10 6.39 
24.20 6.22 
24.30 5.97 
24.40 5.65 
24.50 5.25 
24.60 4.78 
24.70 4.24 
24.80 3.63 
24.90 3.07 
25.00 2.55 
25.10 2.09 
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Hydrograph Report 

Hyd. No. 4 

1 OOYR POST ROUTED 

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

Storage Indication method used. 

= Reservoir 
= 100 yrs 
= 3 
= 61.46 ft 

Hydrograph Discharge Table 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

Page 1 

English 

= 175.15 cfs 
= 6 min 
= CULVERT#1 
= 238,486 cuft 

Total Volume= 1,411,131 cuft 

Time Inflow Elevation Clv A Clv B Clv c Clv D Wr A Wr B Wr C Wr D Outflow 
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

11.80 35.98 59.61 
11.90 52.30 59.82 
12.00 74.07 59.99 
12.10 96.43 60.10 
12.20 119.16 60.25 
12.30 142.04 60.43 
12.40 163.84 60.65 
12.50 182.41 60.88 
12.60 194.81« 61.11 
12.70 194.60 61.31 
12.80 185.36 61.42 
12.90 174.76 61.46 « 
13.00 163.01 61.42 
13.10 150.33 61.34 
13.20 136.94 61.21 
13.30 123.11 61.06 
13.40 109.00 60.88 

•13.50 94.67 60.69 
13.60 80.20 60.49 
13.70 66.05 60.31 
13.80 53.01 60.14 
13.90 42.22 60.01 
14.00 36.12 59.86 
14.10 33.37 59.80 
14.20 31.07 59.77 
14.30 29.14 59.75 
14.40 27.53 59.74 
14.50 26.15 59.72 
14.60 24.94 59.71 
14.70 23.86 59.70 
14.80 22.90 59.69 
14.90 22.05 59.69 
15.00 21.29 59.68 
15.10 20.61 59.67 
15.20 20.00 59.67 
15.30 19.44 59.66 

13.29 
39.46 
59.58 
73.87 
91.04 
108.09 ----
125.00 ---
141.25 ---
155.87 --
167.03 ---
173.38 --
175.15 ---
173.49 --
168.86 --
161.81 --
152.41 -
141.05 ----
127.87-
112.98 ---
96.50 
78.90 
62.06 
43.32 
36.05 
32.80 
30.52 
28.67 
27.12 
25.79 
24.61 
23.56 
22.64 
21.82 
21.08 
20.42 
19.83 

13.29 
39.46 
59.58 
73.87 
91.04 
108.09 
125.00 
141.25 
155.87 
167.03 
173.38 
175.15 « 
173.49 
168.86 
161.81 
152.41 
141.05 
127.87 
112.98 
96.50 
78.90 
62.06 
43.32 
36.05 
32.80 
30.52 
28.67 
27.12 
25.79 
24.61 
23.56 
22.64 
21.82 
21.08 
20.42 
19.83 

Continues on next page ... 
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1 OOYR POST ROUTED Page 2 

Hydrograph Discharge Table 

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

15.40 18.92 59.66 19.28 19.28 
15.50 18.45 59.65 18.78 18.78 
15.60 18.00 59.65 18.31 18.31 
15.70 17.58 59.65 17.87 17.87 
15.80 17.17 59.64 17.45 17.45 
15.90 16.78 59.64 17.05 17.05 
16.00 16.40 59.64 16.66 16.66 
16.10 16.02 59.63 16.27 16.27 
16.20 15.64 59.63 15.89 15.89 
16.30 15.27 59.63 15.52 15.52 
16.40 14.91 59.62 15.15 15.15 
16.50 14.56 59.62 14.80 14.80 
16.60 14.23 59.62 14.45 14.45 
16.70 13.91 59.62 14.13 14.13 
16.80 13.62 59.61 13.82 13.82 
16.90 13.36 59.61 13.54 13.54 
17.00 13.11 59.61 13.28 13.28 
17.10 12.88 59.61 13.04 13.04 
17.20 12.67 59.61 12.81 12.81 
17.30 12.47 59.60 12.61 12.61 
17.40 12.29 59.60 12.42 12.42 
17.50 12.12 59.60 12.24 12.24 
17.60 11.96 59.60 12.07 12.07 
17.70 11.81 59.60 11.92 11.92 
17.80 11.67 59.60 11.77 11.77 
17.90 11.53 59.60 11.62 -- 11.62 
18.00 11.39 59.59 11.48 11.48 
18.10 11.25 59.59 11.34 11.34 
18.20 11.11 59.59 11.21 11.21 
18.30 10.98 59.59 11.07 11.07 
18.40 10.84 59.59 10.93 10.93 I 

·18.50 10.70 59.59 10.79 10.79 ! 
18.60 10.56 59.59 10.66 10.66 
18.70 10.42 59.59 10.52 10.52 . 
18.80 10.29 59.59 10.38 10.38 
18.90 10.15 59.58 10.24 10.24 
19.00 10.01 59.58 10.10 10.10 
19.10 9.87 59.58 9.96 9.96 
19.20 9.73 59.58 9.83 9.83 
19.30 9.59 59.58 9.69 9.69 
19.40 9.45 59.58 9.55 9.55 
19.50 9.32 59.58 9.41 9.41 
19.60 9.18 59.58 9.27 9.27 
19.70 9.04 59.58 9.13 9.13 
19.80 8.90 59.57 8.99 8.99 
19.90 8.76 59.57 8:85 8.85 
20.00 8.62 59.57 8.71 8.71 
20.10 8.48 59.57 8.58 8.58 
20.20 8.34 59.57 8.44 8.44 

Continues on next page ... 
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1 OOYR POST ROUTED Page 3 

Hydrograph Discharge Table 

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

20.30 8.21 59.57 8.30 8.30 
20.40 8.08 59.57 8.17 8.17 
20.50 7.96 59.57 8.04 8.04 
20.60 7.84 59.57 7.92 7.92 
20.70 7.74 59.56 7.81 7.81 
20.80 7.64 59.56 7.71 7.71 
20.90 7.55 59.56 7.61 7.61 
21.00 7.48 59.56 7.53 7.53 
21.10 7.41 59.56 7.46 7.46 
21.20 7.35 59.56 7.39 7.39 
21.30 7.29 59.56 7.33 7.33 
21.40 7.25 59.56 7.28 7.28 
21.50 7.20 59.56 7.23 7.23 
21.60 7.17 59.56 7.19 7.19 
21.70 7.13 59.56 7.16 7.16 
21.80 7.10 59.56 7.12 7.12 
21.90 7.07 59.56 7.09 7.09 
22.00 7.04 59.56 7.06 7.06 
22.10 7.02 59.56 7.04 7.04 
22.20 6.99 59.56 7.01 7.01 
22.30 6.96 59.56 6.98 6.98 
22.40 6.94 59.56 6.95 6.95 
22.50 6.91 59.56 6.93 6.93 
22.60 6.88 59.56 6.90 6.90 
22.70 6.85 59.56 6.87 6.87 
22.80 6.83 59.56 6.84 6.84 
22.90 6.80 59.56 6.82 6.82 
23.00 6.77 59.56 6.79 6.79 
23.10 6.74 59.56 6.76 6.76 
23.20 6.72 59.56 6.73 6.73 
23.30 6.69 59.56 6.71 6.71 

. 23.40 6.66 59.55 6.68 6.68 
23.50 6.63 59.55 6.65 6.65 
23.60 6.61 59.55 6.62 6.62 
23.70 6.58 59.55 6.60 6.60 
23.80 6.55 59.55 6.57 6.57 
23.90 6.52 59.55 6.54 6.54 
24.00 6.50 59.55 6.51 6.51 
24.10 6.39 59.55 6.46 6.46 
24.20 6.22 59.55 6.33 6.33 
24.30 5.97 59.55 6.13 6.13 
24.40 5.65 59.55 5.86 5.86 
24.50 5.25 59.55 5.51 5.51 
24.60 4.78 59.54 5.09 5.09 
24.70 4.24 59.54 4.60 4.60 
24.80 3.63 59.53 4.04 4.04 
24.90 3.07 59.53 3.46 3.46 
25.00 2.55 59.52 2.91 2.91 
25.10 2.09 59.52 2.41 2.41 

Continues on next page ... 
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1 OOYR POST ROUTED Page 4 

Hydrograph Discharge Table 

Time Inflow Elevation 
(hrs) cfs ft 

25.20 1.67 

... End 

59.52 

Clv A Clv B Clv C Clv D Wr A Wr B Wr C Wr D Outflow 
cfs cfs cfs cfs cfs cfs cfs cfs cfs 

1.96 1.96 

' . 

: ' -
I!-

! ! 
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CONSULnNG ENGINEERS 

INLET 

! ~ 
c: 

8. j E i ~ .~ 
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PROJECT NO. 
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ROADSIDE DITCH DESIGN COMPUTATIONS 

c: 

j c: u j '2 
~ ~ g E G> .. 

!! ~ 
, !! 

~ ~ LL iii <( 0 

Iii 
LL 
2. 
0 

~ Remark 

ss~ Dl-5 19+000UT 14+750UT 17+000UT L 0.25 0.7 7 5 6.5 0.049 0.875 0.875 2.3 3.5 PROVIDEEC-2,6"DE~ T13s- 1.138~ 4.5'RoAifiiA•·-.-M-IN-.~1'--D-E~E-P--·---. I~ 
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1's~~2--~~D~I~5-I---I5~~==~~~~~~~~~A~~~~,J-~ol---~-~·~~~~~~-~~---f-~~-~~~~~:~~~==~~=~~-t77~I--I'~~-~~-5~.~5~R~O~A~D~"~A~",~M7.1~N-.1~'~D~EE~P~----·-, 
S#3- • 1+00 RIGH 16+00 RD. A 18+00 RD. R 0.29 0.6 7 5 6.5 0.051 0.87 I 0.87 ~ 1_3o::..5:::I:::P:::=R-=OOcVI=-:Dc:oEc::Eo.::C:..:·20',-=-6'""' D:=:::E=E=:Po--_1'1:-:-·::-:13:-::1l--:--=li-:1:'-:.10.::3."'11----72'-::.6I--:6~_5ER-=oA'='=-D-::"A':'c,c!-,a.ccn~d.;o"B='';;-'',7.M;;I;N::o.-::1:-:, D=:'E::::Eo::P:-- I,-

IS:=-S#3-~-72-~D~I·:.::5~1---lE5~1+-:00~R~IG=H~1=8+~00~R~D~.~A~5~1~+7oo~R=I=-G~~I:::R-.~0~.5:::5II-~0.6 10_~4;1-~5~.5~0~.0~5~1~1~.3~21~0~.8~7~2~.1~9~_~3~.4l-~3~.5~PR~O~V~I~D~E~E~C~-3~,6~·~·D~E~E~P-~~1-~8~15~1~.1=31_2:::·~94:.::6-t--:3~.5oJ-~=~~~~~~~==~=~-:~ 
1 ,S:..::Sc=.#3-=-=-2--~-=D..:..I·5=-- f-- 51+00 RIGH 52+00 RIGH 51+00 RIGH R 0.8 0.5 ----w 4 5.5 0.02 1.6 1.6 2.1 3.5 GRASS -ll-=2-=2ll----ll---'2:::.2=l·---=2.'l31-----'7-1Rc:.O:::A...::D=-..c"B=-'_,_', =M=-IN=.'_:_1'...:D:..::E:c:E:c.P ______ • 

:~S~S#3-~~=1==~~D~I-~5~~=~~~~5.::.3::-+~0~0~R~IG~>K~~5~2+0~~0~RZ'IG~>~~~5~3=+0~02R~I~G2Hl!1:.:R"''-~I-.:::0::-.~42~:I::::::::::::o::-.-i4~f.---~""'1~0~::::::::j,41---.-=5-=.51 --,o::-.Ooc:2 -0.-67-2 ---I-0::-.6~7""2t-~1"".6'1-""3"".5oi·G~RA~S:ocS~------ti~0"".9:-o2-cl4l-- -0.-92-4 -1::-.8oi--~51=R"'O"'A"'D:-:,=,e=",""Mc::lc-:N,.-. 1~'-=D-=Eco:cEP~----IV 
•=~~--~-::;;;-'~--·=~~=cl~~~~~~~~~.-~~~~-=·--~l~c-=J,...,..::-cf•·~=•----t~~~~~~·~~------------~~,.-;-o~---·~~~'-~1-~~=~::-c-:7.-c~~==~-------~ 
SS#1-2A Dl-5 12+000UT 14+750UT 12+000UT L 0.3 0.75 7 5 6.5 0.01 1.125 1.125 1.5 3.5 GRASS 1.463 1.463 .1.6 6.75 ROAD"A",MIN.1'DEEP 

1S,~S#~1-~2B~~D~I-~5-f---11~2~+7~5~1~N ___ 11~5~+~75=-I~N~~12~+~7~5.cc1N~_FR~1-=o~.7~3._~o~.5._~10t~----'4t--=5~.5~0=.00=8~~1-~46~---~~1~.46~_~1.~4.-~3=.5FG~RA~S~S~----------~=2=.00~8 2.008 1.5 7.25 ROAD "A", MIN.1' DEEP .. ~ 
SS#4-1 Dl-5 44+50 RIGH 48+00 RIGH 46+50 RIGH R 1.6 0.4 15 ~ 4:5 Q.023 2:24 --- 2.24 ~ ~ PROVIDE EC-2, 6" DEEP ~.88- 2.88 ~ 7.5 ROAD "B", MIN.1' DEEP __ _____k V 

44+50 RIGH 46+50 RIGH 44+50 RIGH R 3.9 0.4 15 3.5 ~ 0.01 5.46 2.24 --r:f 2:4 3.5 PROVIDE EC-2, 6" DEEP 7.02 2.88 9.9 2.6 14 ROAD "B", MIN.1.5' DEEP ...! V SS#4-1 Dl-5 

1-----11---11--+-----1-----~----11- -- --- - --- --- --- --- --1~--lJ-...--1--1---------It---··- -· 

·------·--- --1----11----11-----1- f-- --- --- --- - --- -- --- -- --- --- ---------1--- --- --1~-11-----------·---

1---t-----·----1----11- - --- -- --- --- --- --- --1'---11---1--1!---------11-- -- ---- --11-----------·--
l----ll--11--l-----·~---'--l-----· - - ---- --- --- --- --- --- --- --- ··-- ---1---------~-- ·-· f----· --- f------1,-------------··-
1----1--l-·1-----l-----l-----l- -- --- --- --- --- -- --- --- --- ---1---1----------1- - --- --- ---11-----------------
1----li--1--1----1----.J------1-- - --- ---- --- --- --- --- --- --- --1---------11---11-- r---- - --IJ-...-------------1 
1----11---11---t-----1-~---1---- --•-+--1--· ---- - ·--·---------- ·--- -- -- --- ---1------------1 
1------1--- --------1·-----1------11-~--- ------ ·--- --- ---1----1----1-------~-------------1·-- --- -- ---ti------------------
I-----II--I-·I-----1-----J-----I-- -- -- --- - --1---1---1--1~-ll---ll----1---------·1--------· --11------------
I----JI----ll--~-----~-------l·------1-~-11--------1--~--~,--ll----ll--'l-----ll-------------ll-- -- ----------·-------------------

1'----l---l~-1------~-----~------l--11----l-- ---·1---~---~--------1---1---- --11---------------11'--t--- --lf.---il------------------
l-----lf.----l-l-------l------~~----l-l~-1---l--•-~---l--- ---·---l---~---ll----1------------l---t---.---I----I----F-----------------

l-----lf.----II---I--------I--------F--------I~t---l--ll--~----·---lf.----li----II------Jf.----------------t--lf.----1----l--lf.----l------------------l 

1----ll---l-·l-----l-----l-----1--·--·t----l---·1------ --- --- - ---· --11---------11-- -- - --- 1---1--------~----1 

l-------ll---~-l------_. ______ ._ _____ ~-.-~--l----l----1---~---l---~---·---- ---ll----------------ll'---l'--11---l---tl---l'-------------------l 
1------lt-~~-~------1--------1----~1-f-- ----------------- ----------1--~1---------------~1---.--1~~~----- ----1-----------------------1 
------t----J--1----1----11----1- 1- --- --- ---1---- --- --- --- --- --- ---1----------1-- - --- -- --11------------1 

1------1---1-·1-----1----~-------1·- ---- f-- ---· --- ---1- --·~-ll--11--1~-11----------1--

----1--~--11-----1-----·1-----l-1- --- f-- --- ---1- --- --- --- --- --ll---------ll----l---ti---I---J~-·I-----------
I------I--II--+----~-----~-------I--tl---l---t~--1--lf.---ll----l~--·---r--:---tl----ll---------------ll---ll---t----l---l~--.~-----------------

1------1-- --1------1.-----11----1-+-1-- --- f-- ---f-- ---I-- --- ---1----1---------- --- ·- ---1- -- ------·---~------
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CONSULTING 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 

GREENSPRINGS WEST PHASE 1 
8565-1 
ROAD"C" 

1 
FEBRUARY 25, 1999 

CAH 

STORM WATER INLET COMPUTATIONS 

SS#2-7 

SS#2-€ 

SS#2·5 

SS#2-3A 
SS#2-3A 
SS#2-3A 

ss #2-8 

INLET 

38 

38 

38 

3C 
3C 
3C 

3B 

SS#2~A 38 

SS#2-4 

SS#2-3 
SS#2-3 
SS#2-3 

SS#1·5 

SS#1·4 

SS#1-3B 

SS#1·3 
SS#1-3 
SS#1-3 

SS#1·3A 
SS#1·3A 
SS#1·3A 

38 

3C 
3C 
3C 

38 

3B 

3B 

3C 
3C 
3C 

3C 
3C 
3C 

4 15+80l 

4 14+80l 

6 12+75L 

6 10+93R 
6 10+93R 
6 10+93R 

4 15+80R 

4 14+80R 

6 12+75R 

6 10+93R 
6 10+93R 
6 10+93R 

4 20+82R 

4 20+82L 

4 20+50l 

6 21+86l 
6 21+86l 
6 21+86l 

6 21+86R 
6 21+86R 
6 21+86R 

(.) 
<( 
(.) 

0.53 0.4 0.212 0.212 

/ 
0.46 / 0.4 0.184 0.184 

0.86 .. 0.4 0.344 0.344 

0.075 0.75 0.056 0.056 

0.075 • 0.75 0.056 0.056 

O.H -" 0.5 0.095 0.095 

0.13 0.4 0.052 0.052 

0.52 0.4 0.208 0.208 

0.22 0.4 0.088 0.088 

0.27 0.4 0.108 0.108 

0.19 0.4 0.076 0.076 

0. 78 0.3 0.234 0.234 

0.6 0.3 0.18 0.18 

0.06 0.4 0.024 0.024 

0.18 0.4 0.072 0.072 

0.14 0.4 0.056 0.056 

0.23 0.4 0.092 0.092 

4 0.848 0 0.848 0.044 0.02 

4 0736 0.249 0.985 0.044 0.02 

4 1.376 0.323 1.699 0.025 0.02 

4 0.225 0.225 0.001 0.02 
0.768 0.001 0.02 

4 0.225 0.318 0.543 0 .. 001 0.62 

4 ·o.38 0.38 0.044 0.02 

3 2 0.667 0.08 

3.3 2 0.600 0.08 --. 

0 .. 
0 
w 

4 0.99 0.015 

4 0.98 0.015 

5.4 .. 2 0.37 ·o.o8 ·4 0.86 o.015 

4.5 Flow Approaching From Down Station 
2) Jo o8J .. 41 I 

7 Flow Approa,ch~ng From Up Station .. 

1 2 2 . 0.08 4 1 6.015 
·-. 

4 o.2o8 o.o45 o 253 o.o44 · o.o2 1.3 - 2 1.538 ·oo8 4 i 6 015 

4 o.832 o.o11 o.843 o:o25 o.o2 3.8 · --2 o.526 o.o8 4 o.96 ·oo15 

4 o.352 ·a:3s2 o.oci1 o.o2 
0.806 0.001 0.02 

4 0.432 0.024 0.456 0.001 0.02 

4 0.304 0 0.304 0.025 0.02 
... 

5.9 Flow Approaching From Down Station 
.... _21- .I 0.081 41 I 

6.8 Flow_ Approaching From Up Station 

1.6
1 

2 1.25 o.cis 4 1 0.015 

4 0.936 ... 0 0.936 0 025 0.02 4.1 2 o.488 ooii 4 -0.95 0.015 

4 0.72 0.2:26 0.946 0.025 0.02 4.2 2 0.476 0.08 4 0.95 0.015 

4 o.o96 o.o96 o.oo1 o.o2 
0.614 0.001 0.02 

4 0.288 0.23 6.518 0.001 0.02 

1.9 Flow Approaching-From Down Station 
21 ·· 1 o oal 41 . 1 

7 Flow Approaching From Up Station 
. I 1· 1··. I I 

4 0.224 .. 0.224 0.001 0.02 4.4 Flow Approaching From Down Station 
0.597 0.001 0.02 . . .. . 2J r 0.081 4J .... I .. 

4 0.368 0.005 0.373 0.001 0.02 6 FlowApproaching From Up Station 

.. ... 

. . . 

...... 

. ... 

.. 

I~ 

"' ~ ..J 

~~ 
. .J w Remark 

2 3.44 0.143 0.162 8.099 0.494 0.706 0.599 0.249 OK<MAX. SPREAD 7' 

. 2 3.44 O.i43 0.16 8.67 0.461 0.672 0.661 0.323 OK<MAX. SPREAD 7' 

2 3.44 0.143 0.143 9.907 0.606 0.813 1.381 0.318 OK<MAX. SPREAD?' 

9.6 0.12 0 292 0.411 6 OK<MAX. SPREAD 7' 
.. 

.. 

-2 3.44 0.143 0.163 5.751 0.696 0.882 0.335 0.045 OK<MAX. SPREAD 7' 

2 3.44 0.143 0.163 4.S45 0.826 0.957 0.242 0.011 OK<MAX. SPREAD 7' 

2 3.44 0.143 0.158 6.97 0.861 0.971 0.819 0.024 OK<MAX. SPREAD 7' 

9.6 0.12 0.292 0.411 6 OK<MAX. SPREAD 7' 

2 3.44 0.143 0.163 4.445 0.9 0.984 0.299 0.005 OK<MAX. SPREAD 7' 

2 3.44 0.143 0.156 7.323 0.546 0.759 0.71 0.226 OK<MAX SPREAD 7' 

2 3.44 0.143 0.156 7.355 0.544 0.757 0.716 0.23 OK<MAX. SPREAD 7' 

9.6 0.115 0.292 0.394 5.75 OK<MAX. SPREAD 7' 

9.6 0.11 0.292 0.377 5.5 OK<MAX. SPREAD 7' 

I 

. .. 

I 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Orng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (a c) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ftls) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 65.0 0.00 5.49 0.00 0.00 2.10 0.0 20.1 4.7 c® 15.87 3.27 24 0.49 72.00 71.68 73.78 73.68 78.25 77.78 EX 01·5 (2) 

2 1 12.0 1.97/ 5.49 0.30 0.59 2.10 20.0 20.0 4.8 9.95 29.20 3.42 24 1.67 72.20 72.00 73.85 73.87 78.00 78.25 SS#1·1 TO EX 

3 2 70.0 0.10/ 3.52 0.50 0.05 1.50 5.0 13.6 5.6 8.48 29.61 3.95 24 1.71 73.40 72.20 74.43 74.15 81.67 78.00 SS#1-1A TO S 

4 3 130.0 0.21 ./ 3.42 0.50 0.10 1.45 5.0 13.2 5.7 8.30 13.35 5.34 18 1.62 75.50 73.40 76.60 75.06 82.00 81.67 SS#1-2 TOSS 

5 4 80.0 0.44/ 0.44 0.60 0.26 0.26 7.0 7.0 7.2 1.91 10.21 2.60 15 2.50 77.50 75.50 78.05 77.43 81.80 82.00 SS#1-2A TO S 
' 

6 4 75.0 0.55 _,; 
v 
0.55 0.50 0.28 0.28 10.0 10.0 6.4 1.75 7.46 1.57 15 1.33 76.50 75.50 77.48 77.43 82.00 82.00 SS#1-2B TO S 

7 4 140.0 0.24 2.22 0.40 0.10 0.81 5.0 12.7 5.8 4.70 8.28 4.50 15 1.64 77.80 75.50 78.67 77.43 82.29 82.00 SS#1-~ TOSS 

8 7 25.0 0.37 ..... 0.37 0.40 0.15 0.15 10.0 10.0 6.4 0.94 5.78 0.78 15 0.80 78.00 77.80 79.19 79.19 82.29 82.29 SS#1-3A TO S 

9 7 38.0 0.60 1.61 0.40 0.24 0.57 10.0 12.5 5.8 3.31 7.33 3.01 15 1.29 78.29 77.80 79.24 79.19 82.44 82.29 SS#1-3 SS#1-

10 9 74.0 0.78 .... 1.01 0.30 0.23 0.33 12.0 12.0 5.9 1.93 8.39 2.62 15 1.69 79.25 78.00 79.81 79.32 83.79 82.44 SS#1-4 TOSS 

11 10 25.0 0.23., 0.23 0.40 0.09 0.09 7.0 7.0 7.2 0.66 9.13 1.62 15 2.00 79.75 79.25 80.08 80.12 83.79 83.79 SS#1-5 TOSS 
\ 

.. t ! 

5/-fc{ 
..,. 

+a~ ~ -~ 9.rt•w 

4.f, ls.ec .4 ·d.h .6" ( ~-::I ~. ()"( ch. 

( D, tf: ISC ~ 6~ 

\ 

Project File: 86561-1.stm 1-D-F File: JCC.IDF Total number of lines: 11 Run Date: 05-04-1999 

NOTES: Intensity= 34.51 I (Tc + 6.1 0) 11 0.61; Return period= 10 Yrs. ; Initial tailwater elevation= 73.68 (ft) 
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Hydraflow Storm Sewer Tabulation 

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 Dn Up On Up On 
Line 

{ft) (ac) (ac) (C) (min) (min) (lnlhr) (cfs) (cfs) (ft/s) (in) (%) (ft) (1ft) {ft) (ft) {ft) (ft) 

0.45"' 
~ 

1 End 120.0 6.80 0.35 0.16 3.49 5.0 17.8 5.0 17.49 91.71 4.88 30 5.00 58.00 52.00 59.40 59.00 63.70 54.25 SS#2-2 TOSS 

2 1 80.0 0.49/ 6.35 0.40 0.20 3.33 7.0 17.6 5.0 16.79 25.29 6.39 24 1.25 59.00 58.00 60.45 59.70 63.66 63.70 SS#2-3 TOSS 

3 2 25.0 0.15 0.15 0.75 0.11 0.11 5.0 5.0 8.0 0.90 10.49 0.73 15 2.64 59.66 59.00 61.56 61.55 63.66 63.66 SS#2-3A TO S 

4 2 165.0 0.52 5.71 0.40 0.21 3.03 10.0 17.1 5.1 15.42 24.90 5.76 24 1.21 61.00 59.00 62.39 61.55 67.22 63.66 SS#2-4 TOSS 

5 4 25.0 0.86 5.19 0.40 0.34 2.82 10.0 17.1 5.1 14.38 15.58 8.14 18 2.20 61.55 61.00 63.71 63.24 67.22 67.22 88#2-5 TO 88 

6 5 205.0 0.46 4.33 0.40 0.18 2.47 7.0 16.6 5.2 12.78 17.78 7.44 18 2.87 67.43 61.55 68.78 65.25 73.43 67.22 SS#2-6 TOSS 

7 6 30.0 0.13 3.15 0.60 0.08 1.98 10.0 16.5 5.2 10.27 14.47 5.81 18 1.90 68.00 67.43 70.43 70.14 73.43 73.43 88#2-6A TO S 

8 7 38.0 0.34 3.02 0.65 0.22 1.90 7.0 16.4 5.2 9.89 12.05 5.60 18 1.32 68.50 68 00 71.03 70.69 75.85 73.43 88#2-68 TO 8 

9 8 140.0 0.33 2.68 0.65 0.21 1.68 7.0 16.1 5.2 8.82 9.45 7.19 15 2.14 71.50 68.50 74.37 71.76 78.50 75.85 SS#2-6C TO S 

10 9 88.0 0.35 0.35 0.65 0.23 0.23 10.0 10.0 6.4 1.45 14.60 2.25 15 5.11 76.00 71.50 76.48 75.58 81.10 78.50 SS#2-6C1 TO 

11 9 70.0 0.14 2.00 0.50 0.07 1.24 10.0 15.9 5.3 6.55 9.45 5.33 15 2.14 73.00 71.50 76.30 75.58 80.00 78.50 SS#2-60 TO 8 

12 11 26.0 0.17 0.17 0.85 0.14 0.14 5.0 5.0 8.0 1.15 17.91 0.94 15 7.69 75.00 73.00 76.97 76.96 80.00 80.00 58#2-601 TO 

13 11 100.0 0.15 1.69 0.80 0.12 1.03 7.0 15.5 5.3 5.47 7.91 4.46 15 1.50 74.50 73.00 77.68 76.96 80.30 80.00 S8#2-6E TO S 

14 13 64.0 0.28 0.28 0.60 0.17 0.17 10.0 10.0 6.4 1.07 9.89 0.87 15 2.34 76.00 74.50 78.08 78.06 80.30 80.30 SS#2-6E1 TO 

15 13 90.0 0.32 1.26 0.40 0.13 0.74 15.0 15.0 5.4 3.99 6.81 3.25 15 1.11 75.50 74.50 78.41 78.06 80.00 80.30 SS#2-6F TO S 

16 15 8.0 0.94 0.94 0.65 0.61 0.61 15.0 15.0 5.4 3.30 16.14 2.69 15 6.25 76.00 75.50 78.63 78.61 80.20 80.00 SS#2-6G TO S 

17 6 100.0 0.53 ,i' 0.72 0.40 0.21 0.31 7.0 7.0 7.2 2.22 13.80 2.82 15 4.57 72.00 67.43 72.60 70.14 77.75 73.43 SS#2-7 TOSS 

18 17 25.0 0.19"" 0.19 0.50 0.09 0.09 5.0 5.0 8.0 0.76 15.82 1.74 15 6.00 73.50 72.00 73.85 72.94 77.75 77.75 SS#2-8 TOSS 

Project File: 86561-2.stm 1-D-F File: JCC.IDF Total number of lines: 18 Run Date: 04-27-1999 

NOTES: Intensity = 34.51 I (Tc + 6.1 0) ~ 0.61; Return period= 10 Yrs.; Initial tailwater elevation= 59.00 (ft) 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 

coeff (I) flow full 
Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 

Line 
(ft) (ac) (ac) (C) (min) (min) (ln/hr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

/ 

1 End 140.0 1.61 / 2.51 0.50 0.81 1.48 10.0 10.0 6.4 9.43 21.74 5.85 18 4.29 59.00 53.00 60.17 59.00 54.25 63.66 SS#3-2 TOSS 

2 1 140.0 0.90 0.90 0.75 0.67 0.67 7.0 7.0 7.2 4.88 7.72 4.60 15 1.43 61.00 59.00 61.89 61.12 63.66 66.00 SS#3-3 TOSS 

Project File: 86561-3.stm 1-D-F File: JCC.IDF Total number of lines: 2 Run Date: 02-25-1999 

NOTES: Intensity= 34.51/ (Tc + 6.10) "0.61; Return period = 10 Yrs. ; Initial tailwater elevation = 59.00 (ft) 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Orng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGLEiev Gmd I Rim Elev Line 10 

coeff (I) flow full 
Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On 

Line 
(ft) (ac) (ac) (C) (min) (min) (ln/hr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

/ 

1 End 80.0 10.00 10.00 0.40 4.00 4.00 15.0 15.0 5.4 21.62 43.80 6.88 24 3.75 56.00 53.00 59.73 59.00 54.25 60.18 SS#4-2 TOSS 

.. 

Project File: 86561-4.stm 1-D-F File: JCC.IOF Total number of lines: 1 Run Date: 02-25-1999 

NOTES: Intensity= 34.51/ (Tc + 6.10)" 0.61; Return period= 10 Yrs. ; Initial tailwater elevation= 59.00 (ft) 
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07115/99 14: 46 

CONSULnw.; ENGINIIR$ 

eso4 220 8994 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax: (757) 220·8994 

E-Mail: aes@aesva.com 

AES --H~ JCC PLANNING E ~002 

PROJECT ~rJ?..ti\I(Q \.Jts\ fl.! ) 
PROJECT NO. 3®6<o - I 
SUBJEcr-P't9l.!D :J:?estcnJ 
SHEETNO. OF _____ _ 

CALCULATED BY 4A- iJ: 

• • ~~ l ...,. , , ~ '" , ' J ' i > I : ' ' 

.·· vJa~--~·-op··· .' ·~~~c·~i~~~~.·---.-·;~.~~-~~. --~~~_-::·;-._~.-;--~·-··::--.;~~ 
Z= , 6 • -· ........ •• ............. , ••••• :··-· .... ........ • , • u:Y.?f'TY!r(·~- --t-- .. W"' ~~.!:'-L,_ , ....... · .. . 

. \ ~·, ·- · ... --~-:· -(· ti:;;,~i:0:,;:.i~ i~~:; :i~\i;... ;#,~~: :ilik.:~ ~I= 
V'll~ . . . ......... ~.!~.-J:L -~' .. ,.;/.~.;!_ ... }J:~~7.j.:: .. , ... . I,,. I""!'~! 6JV ~--:!-~ ..... ~. 

. . .. :V ~AYM!iY:~Qk~~~·~·~~i{~~-:~~~~··~·-E-'3 . 

I 
1 ·• ~ ' ' • ' •• " ' • . :. """'i '.,._ • .,., 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Orng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (a c) (ac) (C) (min) (min) (inlhr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

------ -------- ------- ------ ------------ ·----------- ·------- ------- ------·····-- -·- . ---·- ---------- ------ ----------- ------·-----f------- 1-·-·- -------- ----·· ----

1 End 120.0 045 6.80 0.35 0.16 3.49 5.0 17.9 5.0 17.47 91.71 4.88 30 5.00 58.00 52.00 59.40 59.00 63.70 54.25 #2-2- #2-1 

2 1 80.0 0.49 6.35 0.40 0.20 3.33 7.0 17.7 5.0 16.77 25.29 6.39 24 1.25 59.00 58.00 60.45 59.69 63.66 63.70 #2-3- #2-2 

3 2 25.0 0.15 0.15 0.75 0.11 0.11 5.0 5.0 8.0 0.90 10.49 0.73 15 2.64 59.66 59.00 61.56 61.55 63.66 63.66 #.2-3A - #2-3 

4 2 100.0 0.00 5.71 0.00 0.00 303 0.0 17.3 5.1 15.35 24.25 503 24 1.15 60.15 59.00 61.94 61.55 65.50 63.66 SS#2-38 TO S 

5 4 70.0 0.52 5.71 0.40 0.21 3.03 10.0 17.1 5.1 15.43 24.92 5.77 24 1.21 61.00 60.15 62.39 62.13 67.22 65.50 #.2-4- #2-38 

6 5 25.0 0.86 5.19 0.40 0.34 2.82 10.0 17.1 5.1 14.39 15.58 8.14 18 2.20 61.55 61.00 63.71 63.24 67.22 67.22 #2-5- #2-4 

7 6 205.0 0.46 4.33 0.40 0.18 2.47 7.0 16.6 5.2 12.79 17.78 7.44 18 2.87 67.43 61.55 68.78 65.26 73.43 67.22 #2-6- #2-5 

8 7 25.0 0.13 3.15 0.60 0.08 1.98 10.0 16.5 5.2 10.27 15.86 5.81 18 2.28 68.00 67.43 70.38 70.14 73.43 73.43 #2-6A- #2-6 

9 8 38.0 0.34 3.02 0.65 0.22 1.90 7.0 16.4 5.2 9.89 12.05 5.60 18 1.32 68.50 68.00 70.98 70.64 75.85 73.43 #2-68- #2-6 

10 9 140.0 0.33 2.68 0.65 0.21 1.68 7.0 16.1 5.2 8.82 9.45 7.19 15 2.14 71.50 68.50 74.32 71.71 78.50 75.85 #2-6C- #2-6 

11 10 88.0 0.35 0.35 0.65 0.23 0.23 10.0 10.0 6.4 1.45 14.60 2.25 15 5.11 76.00 71.50 76.48 75.53 81.10 78.50 #.2-6C1- #2-

12 10 70.0 0.14 2.00 0.50 0.07 1.24 10.0 15.9 5.3 6.55 9.45 5.33 15 2.14 73.00 71.50 76.25 75.53 80.00 78.50 #2-60- #2-6 

13 12 26.0 0.17 0.17 0.85 0.14 0.14 5.0 5.0 8.0 1.15 17.91 0.94 15 7.69 75.00 73.00 76.92 76.91 80.00 80.00 #.2-601 - #2-

14 12 100.0 0.15 1.69 0.80 0.12 1.03 7.0 15.5 5.3 5.47 7.91 4.46 15 1.50 74.50 7300 77.63 76 91 80.30 80.00 #.2-6E- #2-6 

15 14 64.0 0.28 0.28 0.60 0.17 0.17 10.0 10.0 6.4 1.07 9.89 0.87 15 2.34 76.00 74.50 78.04 78.02 80.30 80.30 #.2-6E1 - #2-

16 14 90.0 0.32 1.26 0.40 0.13 0 74 15.0 15.0 5.4 3.99 6.81 3.25 15 1.11 75.50 74.50 78.36 7802 80.00 80.30 #2-6F- #2-6 

17 16 8.0 0.94 0.94 0.65 0.61 0.61 15.0 15.0 5.4 3.30 16.14 2.69 15 6.25 76.00 75.50 78.59 78.57 80.20 80.00 #2-6G- #2-6 

18 7 100.0 0.53 0.72 0.40 0.21 0.31 7.0 7.0 7.2 2.22 13.80 2.82 15 4.57 72.00 67.43 72.60 70.14 77.75 73.43 #2-7- #2-6 

19 18 25.0 0.19 0.19 0.50 0.09 0.09 5.0 5.0 8.0 0.76 15.82 1.74 15 6.00 73.50 72.00 73.85 72.94 77.75 77.75 #2-8- #2-7 

Project File: 86561-2.stm 1-0-F File: JCC.IDF Total number of lines: 19 Run Date: 06-20-1999 

NOTES: Intensity= 34.51 I (Tc + 6.10)" 0.61; Return period= 10 Yrs. ; Initial tailwaler elevation= 59.00 (ft) 
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CONSUlnNG ENGINEERS 

II 
-!ld-

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

PROJECT ____ ~G~-=S~·--~~~~~~--~--~~--V:-~~)6~------

PROJECT NO. 

SHEET NO. _____ ! __ OF ____ ~/ ________ _ 

CALCULATED BY ___ ._h_?J---.~--

w. ~-·-· • ~- -~-c ·•~•--•••••' •• -•-•-• ~ _.._, •• ·•- •• • •u•~· . ..,.._._ •• _,,-)_ .•• ·- 'oC --· -·>'•~·-•- •• • • ·-• P-. - •-, -•--· v V •-··~ -- ----··---··~•• ·---'•>~•~··---·~ • ·--"'r·-•"-'• 
·-···· -·· . ----·· ·-· ·----.e.----.1----- ----. ·--~ --- ···- ---- - ___ .. _.,.- -~---~--------·'--:-- -----:--~;--__:- ~-~--~-· : .... 

--- __ .....; ___ ------------------~--:..--;------·-· ---· -- ···---~·---------·----. 

--"··-----· ··- ------~- __ __:_ ____ ~_:.__ ---------~--..;~ ...... --_: _________ ~---

-·'··-···- "-- -- ·····-··· --------- ____ ,._~------- .,.,_ 

••••• , _______ ·-·-----·- ... ~C.. ........... __ .. - ..................... .. 
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)/<. Ot/ 3 
Reservoir Report 

Reservoir No. 4 - ASBUIL T WET POND 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation 
ft ft 

0.00 56.96 
3.04 60.00 
5.04 62.00 

Contour area lncr. Storage Total storage 
sqft cuft cuft 

257,683 
378,676 
420,000 

0 
1,272,718 
1,597,352 

0 
1,272,718 
2,870,070 

Culvert I Orifice Structures Weir Structures 

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

Rise in = 24.0 0.0 0.0 0.0 Crest Len ft = 10.0 

Span in = 24.0 0.0 0.0 0.0 Crest El. ft = /56:9§-
·-- --

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

Invert Et ft = 49.51 0.00 0.00 0.00 Eqn. Exp. = 1.50 

Length ft = 75.0 0.0 0.0 0.0 Multi-Stage =Yes 

Slope% = 2.16 0.00 0.00 0.00 

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

Orif. Coeff. = 0.60 0.00 0.00 0.00 

1.50 

No 

Multi-Stage -- No No No Tailwater Elevation = 0.00 ft 

Page 1 

English 

[D] 

0.0 

0.00 

0.00 0.00 

0.00 0.00 

No No 

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

Stage I Storage I Discharge Table 

Stage Storage Elevation Clv A Clv B Clv C Clv D Wr A WrB Wr C Wr D Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 56.96 
3.04 1,272,718 60.00 
5.04 2,870,070 62.00 

38.41 
46.59 
51.27 

0.00 0.00 
159.01 7.05 
339.44 201.15 --

0.00 
53.65 
252.42 
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Hydrograph Summary Report 

Hyd. Hydrograph Peak Time Time to Volume Return 
No. type flow interval peak period 

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

1 SCS Runoff 40.1 6 798 555,978 2 ,, 

2 SCS Runoff 110.3 6 798 1,374,089 10 

3 SCS Runoff 88.7 6 780 909,063 2 

4 Reservoir 29.5 6 870 909,062 2 

5 SCS Runoff 189.7 .6 780 1,901,258 10 

6 Reservoir 43.2 6 882 1,901,253 10 

7 SCS Runoff 234.9 6 780 2,352,869 25 

8 Reservoir 75.4 6 870 2,352,865 25 

9 SCS Runoff 326.4 6 780 3,281,453 100 

10 Reservoir 1~.2 6 852 3,281,443 100 

11 Reservoir 31.4 6 870 909,062 2 

12 Reservoir 44.9 6 882 1,901,254 10 

13 Reservoir 53.6 6 882 2,352,86~ 25 

14 Reservoir 94.7 6 870 3,281,447 100 

OJ' U6PI/~ 

z. - 3 
10 - ~ 

100 - /'I 

Proj. file: 8656-1.gpw IDF file: jcc.IDF 

Inflow 
hyd(s) 

-

---
---
3 

---

5 

--
7 

----
9 

3 

5 

7 

9 

7-L- 0 

7 c,L> G 

".1<.4 
'-"~~ 

Maximum Maximum 
elevation storage 

(ft) (cuft) 

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

57.38 440,319 

--- ----
59.16 1,006,402 

---- ----
59.87 1,231,371 

--- ----
60.70 1,552,747 

57.99 429,394 

59.32 987,125 

60.00 1,271,656 

60.61 1,756,159 

F-~16-N 

cL s-7. 7 

~ E'L S''j oy' 

@ !;(... ~ 'J.bs-

Page 1 

Hydrograph 
description 

2 YR PRE DEVELOF ME 

p 10 YR PRE- DEVEU~I 

2 YR POST DEVELC P M 

2 YR POST ROUTE 

10 YR POST DEVELp p 

10 YR POST ROUTE D 

25 YR POST DEVELp p 

25 YR POST ROUTE D 

100 YR POST DEVE 0 

D 100 YR POST ROUl E 

2 YR ROUTED 

10YR ROUTED 

25YR ROUTED 

100 YR ROUTED 

Run date: 01-03-2001 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len DrngArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev LlneiD 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up Dn Up On Up Dn 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (In) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 65.0 0.00 5.45 0.00 0.00 2.08 0.0 20.1 4.7 9.86 15.87 3.24 24 0.49 72.00 71.68 73.78 73.68 77.78 78.25 01(2)-01(1) 

2 1 12.0 1.97 5.45 0.30 0.59 2.08 20.0 20.0 4.8 9.88 29.20 3.40 24 1.67 72.20 72.00 73.85 73.87 78.25 78.00 01(2)-01(1) 

3 2 70.0 0.10 3.48 0.50 0.05 1.49 5.0 13.6 5.6 8.38 29.61 3.93 24 1.71 73.40 72.20 74.43 74.15 78.00 81.67 #1-1A- #1-1 

4 3 130.0 0.21 3.38 0.50 0.10 1.44 5.0 13.2 5.7 8.21 13.35. 5.30 18 1.62 75.50 73.40 76.59 75.05 81.67 82.00 #1-2 -#1-1A 

5 4 80.0 0.44 0.44 0.60 0.26 0.26 7.0 7.0 7.2 1.91 10.21 2.60 15 2.50 77.50 75.50 78.05 77.42 82.00 81.80 #1-2A- #1-2 

6 4 75.0 0.55 0.55 0.50 0.28 0.28 10.0 10.0 6.4 1.75 7.46 1.58 15 1.33 76.50 75.50 77.46 77.42 82.00 82.00 #1-28- #1-2 

7 4 140.0 0.24 2.18 0.40 0.10 0.79 5.0 12.7 5.8 4.61 8.28 4.44 15 1.64 77.80 75.50 78.66 77.42 82.00 82.20 #1-3- #1-2 

8 7 25.0 0.37 0.37 0.40 0.15 0.15 10.0 10.0 6.4 0.94 5.78 0.78 15 0.80 78.00 77.80 79.17 79.17 82.20 82.20 #1-3A- #1-3 

9 7 38.0 0.60 1.57 0.40 0.24 0.55 10.0 12.5 5.8 3.21 7.33 2.96 15 1.29 78.29 77.80 79.21 79.17 82.20 82.44 #1-38- #1-

10 9 74.0 ( ~ 
0.97 0.30 0.23 0.31 12.0 12.0 5.9 1.84 7.35 2.67 15 1.30 79.25 78.29 79.79 79.30 82.44 83.79 #1-4 -#1-38 

11 10 25.0 0.19 0.19 0.40 0.08 0.08 7.0 7.0 7.2 0.55 9.13 1.43 15 2.00 79.75 79.25 80.07 80.09 83.79 83.79 #1-5- #1-4 

"-- ) 

,-:~ 

Project File: 86561-1.stm 1-D-F File: JCC.IDF Total number of lines: 11 Run Date: 05-20-1999 

NOTES: Intensity= 34.51/ (Tc + 6.10) A 0.61; Return period= 10 Yrs. ; Initial tailwater elevation= 73.68 (ft) 

JR048_GREENSPRINGS_WEST - 238



Hydraflow Storm Sewer Tabulation Page 1 

Station Len DrngArea Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 120.0 0.45 6.80 0.35 0.16 3.49 5.0 17.8 5.0 17.49 91.71 4.88 30 5.00 58.00 52.00 59.40 59.00 54.25 63.70 #2-2- #2-1 

2 1 80.0 0.49 6.35 0.40 0.20 3.33 7.0 17.6 5.0 16.79 25.29 6.39 24 1.25 59.00 58.00 60.45 59.70 63.70 63.66 #2-3 -#2-2 

3 2 25.0 0.15 0.15 0.75 0.11 0.11 5.0 5.0 8.0 0.90 10.49 0.73 15 2.64 59.66 59.00 61.56 61.55 63.66 63.66 #2-3A -#2-3 

4 2 165.0 0.52 5.71 0.40 0.21 3.03 10.0 17.1 5.1 15.43 24.90' 5.76 24 1.21 61.00 59.00 62.39 61.55 63.66 67.22 #2-4 -#2-3 

5 4 25.0 0.86 5.19 0.40 0.34 2.82 10.0 17.1 5.1 14.39 15.58 8.14 18 2.20 61.55 61.00 63.71 63.24 67.22 67.22 #2-5 -#2-4 

6 5 205.0 0.46 4.33 0.40 0.18 2.47 7.0 16.6 5.2 12.79 17.78 7.44 18 2.87 67.43 61.55 68.78 65.26 67.22 73.43 #2-6- #2-5 

7 6 25.0 0.13 3.15 0.60 0.08 1.98 10.0 16.5 5.2 10.27 15.86 5.81 18 2.28 68.00 67.43 70.38 70.14 73.43 73.43 #2-6A -#2-6 

8 7 38.0 0.34 3.02 0.65 0.22 1.90 7.0 16.4 5.2 9.89 12.05 5.60 18 1.32 68.50 68.00 70.98 70.64 73.43 75.85 #2-68 -#2-6 

9 8 140.0 0.33 2.68 0.65 0.21 1.68 7.0 16.1 5.2 8.82 9.45 7.19 15 2.14 71.50 68.50 74.32 71.71 75.85 78.50 #2-6C -#2-6 

10 9 88.0 0.35 0.35 0.65 0.23 0.23 10.0 10.0 6.4 1.45 14.60 2.25 15 5.11 76.00 71.50 76.48 75.53 78.50 81.10 #2-6C1- #2-

11 9 70.0 0.14 2.00 0.50 0.07 1.24 10.0 15.9 5.3 6.55 9.45 5.33 15 2.14 73.00 71.50 76.25 75.53 78.50 80.00 #2-60-#2-6 

12 11 26.0 0.17 0.17 0.85 0.14 0.14 5.0 5.0 8.0 1.15 17.91 0.94 15 7.69 75.00 73.00 76.92 76.91 80.00 80.00 #2-601 -#2-

13 11 100.0 0.15 1.69 0.80 0.12 1.03 7.0 15.5 5.3 5.47 7.91 4.46 15 1.50 74.50 73.00 77.63 76.91 80.00 80.30 #2-6E -#2-6 

14 13 64.0 0.28 0.28 0.60 0.17 0.17 10.0 10.0 6.4 1.07 9.89 0.87 15 2.34 76.00 74.50 78.04 78.02 80;30 80.30 #2-6E1 -#2-

15 13 90.0 0.32 1.26 0.40 0.13 0.74 15.0 15.0 5.4 3.99 6.81 3.25 15 1.11 75.50 74.~0 78.36 78.02 80.30 80.00 #2-6F -#2-6 
,-·.~ 

16 15 8.0 0.94 0.94 0.65 0.61 0.61 15.0 15.0 5.4 3.30 16.14 2.69 15 6.25 76.00 75.50 78.59 78.57 80.00 80.20 #2-6G -#2-6 

17 6 100.0 0.53 0.72 0.40 0.21 0.31 7.0 7.0 7.2 2.22 13.80 2.82 15 4.57 72.00 67.43 72.60 70.14 73.43 77.75 #2-7 -#2-6 

18 17 25.0 0.19 0.19 0.50 0.09 0.09 5.0 5.0 8.0 0.76 15.82 1.74 15 6.00 73.50 72.00 73.85 72.94 77.75 77.75 #2-8 -#2-7 

Project File: 86561-2.stm 1-D-F File: JCC.IDF Total number of lines: 18 Run Date: 05-20-1999 

NOTES: Intensity= 34.51 I (Tc + 6.1 0)" 0.61; Return period= 10 Yrs. ; Initial tailwater elevation= 59.00 (ft) 
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CONSULnNG ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

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

E-Mail: aes@aesva.com 

PROJECT GJzea.hrr?fl'i(i:S \.Ales\ N ) 
PROJECT No. 12m~ - 1 
SUBJEcr-P&t-!D ~StenJ 
SHEET NO. OF ______ _ 

CALCULATED BY L!A- if" 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Orng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev LineiO 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst 
Line 

Size Slope Up On Up On Up On 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 65.0 0.00 5.45 0.00 0.00 2.08 0.0 20.1 4.7 9.86 15.87 3.24 24 0.49 72.00 71.68 73.78 73.68 77.78 78.25 01(2)-01(1) 

2 1 12.0 1.97 5.45 0.30 0.59 2.08 20.0 20.0 4.8 9.88 29.20 3.40 24 1.67 72.20 72.00 73.85 73.87 78.25 78.00 01(2)-01(1) 

3 2 70.0 0.10 3.48 0.50 0.05 1.49 5.0 13.6 5.6 8.38 29.61 3.93 24 1.71 73.40 72.20 74.43 74.15 78.00 81.67 #1-1A- #1-1 

4 3 130.0 0.21 3.38 0.50 0.10 1.44 5.0 13.2 5.7 8.21 13.35. 5.30 18 1.62 75.50 73.40 76.59 75.05 81.67 82.00 #1-2- #1-1A 

5 4 80.0 0.44 0.44 0.60 0.26 0.26 7.0 7.0 7.2 1.91 10.21 2.60 15 2.50 77.50 75.50 78.05 77.42 82.00 81.80 #1-2A -#1-2 

6 4 75.0 0.55 0.55 0.50 0.28 0.28 10.0 10.0 6.4 1.75 7.46 1.58 15 1.33 76.50 75.50 77.46 77.42 82.00 82.00 #1-28- #1-2 

7 4 140.0 0.24 2.18 0.40 0.10 0.79 5.0 12.7 5.8 4.61 8.28 4.44 15 1.64 77.80 75.50 78.66 77.42 82.00 82.20 #1-3- #1-2 

8 7 25.0 0.37 0.37 0.40 0.15 0.15 10.0 10.0 6.4 0.94 5.78 0.78 15 0.80 78.00 77.80 79.17 79.17 82.20 82.20 #1-3A -#1-3 

9 7 38.0 0.60 1.57 0.40 0.24 0.55 10.0 12.5 5.8 3.21 7.33 2.96 15 1.29 78.29 77.80 79.21 79.17 82.20 82.44 #1-38- #1-

10 9 74.0 0.78 0.97 0.30 0.23 0.31 12.0 12.0 5.9 1.84 7.35 2.67 15 1.30 79.25 78.29 79.79 79.30 82.44 83.79 #1-4- #1-38 

11 10 25.0 0.19 0.19 0.40 0.08 0.08 7.0 7.0 7.2 0.55 9.13 1.43 15 2.00 79.75 79.25 80.07 80.09 83.79 83.79 #1-5- #1-4 

,-:·. 

Project File: 86561-1.stm 1-D-F File: JCC.IDF Total number of lines: 11 Run Date: 05-20-1999 

NOTES: Intensity= 34.51/ (Tc + 6.10) A 0.61; Return period= 10 Yrs. ; Initial tailwater elevation= 73.68 (ft) 
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Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ftls) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 120.0 0.45 6.80 0.35 0.16 3.49 5.0 17.8 5.0 17.49 91.71 4.88 30 5.00 58.00 52.00 59.40 59.00 54.25 63.70 #2-2- #2-1 

2 1 80.0 0.49 6.35 0.40 0.20 3.33 7.0 17.6 5.0 16.79 25.29 6.39 24 1.25 59.00 58.00 60.45 59.70 63.70 63.66 #2-3 -#2-2 

3 2 25.0 0.15 0.15 0.75 0.11 0.11 5.0 5.0 8.0 0.90 10.49 0.73 15 2.64 59.66 59.00 61.56 61.55 63.66 63.66 #2-3A -#2-3 

4 2 165.0 0.52 5.71 0.40 0.21 3.03 10.0 17.1 5.1 15.43 24.90" 5.76 24 1.21 61.00 59.00 62.39 61.55 63.66 67.22 #2-4- #2-3 

5 4 25.0 0.86 5.19 0.40 0.34 2.82 10.0 17.1 5.1 14.39 15.58 8.14 18 2.20 61.55 61.00 63.71 63.24 67.22 67.22 #2-5 -#2-4 

6 5 205.0 0.46 4.33 0.40 0.18 2.47 7.0 16.6 5.2 12.79 17.78 7.44 18 2.87 67.43 61.55 68.78 65.26 67.22 73.43 #2-6- #2-5 

7 6 25.0 0.13 3.15 0.60 0.08 1.98 10.0 16.5 5.2 10.27 15.86 5.81 18 2.28 68.00 67.43 70.38 70.14 73.43 73.43 #2-6A -#2-6 

8 7 38.0 0.34 3.02 0.65 0.22 1.90 7.0 16.4 5.2 9.89 12.05 5.60 18 1.32 68.50 68.00 70.98 70.64 73.43 75.85 #2-68 -#2-6 

9 8 140.0 0.33 2.68 0.65 0.21 1.68 7.0 16.1 5.2 8.82 9.45 7.19 15 2.14 71.50 68.50 74.32 71.71 75.85 78.50 #2-6C -#2-6 

10 9 88.0 0.35 0.35 0.65 0.23 0.23 10.0 10.0 6.4 1.45 14.60 2.25 15 5.11 76.00 71.50 76.48 75.53 78.50 81.10 #2-6C1 -#2-

11 9 70.0 0.14 2.00 0.50 0.07 1.24 10.0 15.9 5.3 6.55 9.45 5.33 15 2.14 73.00 71.50 76.25 75.53 78.50 80.00 #2-60 -#2-6 

12 11 26.0 0.17 0.17 0.85 0.14 0.14 5.0 5.0 8.0 1.15 17.91 0.94 15 7.69 75.00 73.00 76.92 76.91 80.00 80.00 #2-601 -#2-

13 11 100.0 0.15 1.69 0.80 0.12 1.03 7.0 15.5 5.3 5.47 7.91 4.46 15 1.50 74.50 73.00 77.63 76.91 80.00 80.30 #2-6E -#2-6 

14 13 64.0 0.28 0.28 0.60 0.17 0.17 10.0 10.0 6.4 1.07 9.89 0.87 15 2.34 76.00 74.50 78.04 78.02 80;30 80.30 #2-6E1 -#2-

15 13 90.0 0.32 1.26 0.40 0.13 0.74 15.0 15.0 5.4 3.99 6.81 3.25 15 1.11 75.50 74.~0 78.36 78.02 80.30 80.00 #2-6F -#2-6 

16 15 8.0 0.94 0.94 0.65 0.61 0.61 15.0 15.0 5.4 3.30 16.14 2.69 15 6.25 76.00 75.50 78.59 78.57 80.00 80.20 #2-6G -#2-6 

17 6 100.0 0.53 0.72 0.40 0.21 0.31 7.0 7.0 7.2 2.22 13.80 2.82 15 4.57 72.00 67.43 72.60 70.14 73.43 77.75 #2-7 -#2-6 

18 17 25.0 0.19 0.19 0.50 0.09 0.09 5.0 5.0 8.0 0.76 15.82 1.74 15 6.00 73.50 72.00 73.85 72.94 77.75 77.75 #2-8 -#2-7 

Project File: 86561-2.stm 1-D-F File: JCC.IDF Total number of lines: 18 Run Date: 05-20-1999 

NOTES: Intensity= 34.51 I (Tc + 6.1 0) 1\. 0.61; Return period= 10 Yrs. ; Initial tailwater elevation= 59.00 (ft) 
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Hydraflow Storm Sewer Tabulation Pa~e 1 .. 

Station Len Orng Area Rnoff AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev LineiO 
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) (ftls) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1.66,/ 
/ 

6.8-1 5.2v 

v 
1 End 182.0 0.20 o.8o"' 0.16 0.84 5.0 ~ 14.56 5.22 18 1.92 69.50 66.00 70.30 66.66 75.28 67.50 10-2 TO 10-1 

2 1 43.0 0.57 1.46 0.50 0.28 0.68 5.0 6.6 5.2 3.58 7.51 3.85 18 0.51 69.72 69.50 70.45 70.35 75.28 75.28 10-3 TO 10-2 

3 2 106.0 0.18 0.89 0.30 0.05 0.40 5.0 5.9 5.4 2.15 4.57 2.73 15 0.50 70.25 69.72 70.89 70.72 75.92 75.28 10-4 70 10-3 

4 3 100.0 0.56 0.71 0.40 0.22 0.34 5.0 5.4 5.5 1.91 4.57 3.13 15 0.50 70.75 70.25 71..30 70.97 77.68 75.92 10-5 TO 10-4 

5 4 43.0 0.15 0.15 0.80 0.12 0.12 5.0 5.0 5.6 0.68 11.01 1.75 15 2.91 72.00 70.75 72.33 71.51 77.68 77.68 10-6 TO 10-5 

~o/-
~~ 

~t} 

~ 
~i"~ ,~ l 

) : ~ 
~· 

Project File: 8656410.stm 1-0-F File: New JCC.IOF Total number of lines: 5 Run Date: 02-23-2000 

NOTES: Intensity = 93.68/ (Tc + 14.60)" 0.94; Return period e Initial tailwater elevation = 66.66 (ft) 
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Hydraflow Storm Sewer Tabulation Page 1 ,, 

Station Len Orng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line 10 
coeff (I) flow full 

Line To I ncr Total I ncr Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (ac) (ac) (C) 
1
)"'in) (min) (in/hr) ~fs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

/ 

I 
1.61J 15.9 .J 3.7J ~ 1 End 100.0 0.29 3.99 o.8ov 0.23 5.0 ~ 35.76 5.61 24 2.50 63.50 61.00 64.37 61.66 74.01 57.50 11-2 TO 11-1 

2 1 42.0 0.10 3.70 0.80 0.08 1.38 5.0 15.7 3.7 5.16 7.43 4.54 18 0.50 66.79 66.58 67.71 67.50 74.01 74.01 11-3 TO 11-2 

3 2 10.0 0.80 2.32 0.30 0.24 0.70 10.0 15.6 3.8 2.61 4.57 2.14 15 0.50 66.84 66.79 68.04 68.03 72.50 74.01 11-4 TO 11-3 

4 3 94.0 1.52 1.52 0.30 0.46 0.46 15.0 15.0 3.8 1.75 9.79 2.48 15 2.30 69.00 66.84 69.53 68.05 73.50 72.50 11-5 TO 11-4 

5 2 85.0 0.26 0.71 0.40 0.10 0.37 5.0 7.4 5.1 1.89 4.59 1.81 15 0.51 67.22 66.79 68.09 68.03 75.84 74.01 11-6 TO 11-3 

6 2 75.0 0.57 0.57 0.40 0.23 0.23 5.0 5.0 5.6 1.29 11.28 4.62 15 3.05 71.00 68.71 71.45 69.00 75.30 74.01 11-7T011-3 

7 5 132.0 0.00 0.45 0.10 0.00 0.27 0.0 6.5 5.3 1.42 4.57 2.39 15 0.50 67.88 67.22 68.36 68.12 79.50 75.84 11-8 TO 11-6 

8 7 268.0 0.45 0.45 0.60 0.27 0.27 5.0 5.0 5.6 1.53 4.57 2.94 15 0.50 69.22 67.88 69.71 68.50 75.71 79.50 11-9 TO 11-8 

".oo 
~(~ 

&t l' : ~f~'"' ~ 

Project File: 8656411.stm 1-D-F File: New JCC.IDF Total number of lines: 8 Run Date: 02-23-2000 

NOTES: Intensity= 93.68/ (Tc + 14.60) 11 0.94; Return period@: Initial tailwater elevation= 61.66 (ft) 
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REPORT OF 

SUBSURFACE EXPLORATION 
AND GEOTECHNICAL ENGINEERING ANALYSIS 

Greensprings West- Phase 1/II (Dam Study) 
Centerville Road 

James City County, Virginia 

ECS Project No. R4723 

FOR 

Mr. Lynn Evans 
C. Lewis Waltrip II, Inc. 

P.O. Box418 
Williamsburg, Virginia 23187 

May 18,1999 
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ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. Lynn Evans 
C. LeWis Waltrip II, Inc. 
P.O. Box 418 
Williamsburg, Virginia 23187 

Reference: Greensprings West- Phase 1/II (Dam Study) 
Centerville Road 
James City County, Virginia 

Dear Mr. Evans: 

May 18, 1999 

ECS Project No. R4723 

As requested, ECS performed soil test borings on September 11, 1998, for the proposed dam 
referenced above. In general, three borings (B-1, B-2 and B-3) were performed to depths of 
30 feet along the centerline of the proposed dam~ and two borings (B-4 and B-5) were 
performed to depths of 15 feet within the impoundment area. The borings were performed 
with an A TV mounted drill rig which utilized continuous flight, hollow stem augers to 
advance the boreholes. Laboratory testing, for classification purposes, was performed on 
representative soils samples obtained from the borings. The approximate boring locations 
are indicated on the diagram included in Appendix I, and the boring logs are included in 
Appendix II. 

It is expected that the soil test borings and the recommendations provided herein will satisfy 
the requirements of the "Typical Dam Section A-A" and "Dam Construction Notes" prepared 
by AES. A copy of the dam cross-section and construction notes are included in Appendix 
III. 

Design Recommendations: 

In general, ~t is our recommendatio~he key!" n:.:~~~d to an approximate dept~ 
feet below existing surface grade, or approximate elevation 44 feet, throughout the~~ 
most section of the dam (vicinity of Boring B-2). The purpose of this deep embedment will 
be to penetrate the near surface organic material, and very loose soil conditions. We 
anticipate that the key trench may be stepped up along the east and west shoulders, however, 
a minimum 3-fo9.L~bedment depth should be maintained. The key trench should be a 
minim~~~'bthe base. 

2119-D North Hamilton Street, Richmond Virginia 23230 • (804) 353-6333 • Fax (804) 353-9478 

Offices: Richmond, VA • Washington, D.C. • Noifolk, VA • Williamsburg, VA • Roanoke, VA • Fredericksburg, VA • Danville, VA 

Baltimore, MD • Frederick, MD • Research Triangle Park, NC • Wilmington, NC • Charlotte, NC • Greensboro, NC • Greenville, SC • Atlanta, GA 
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Greensprings West- Phase 1/II (Dam Study) 
ECS Project No. R4723 
Page No.2 

With regard to the construction of the key, core and shell of the dam, the following fill types 
and compaction criteria are recommended: 

Key and Core Fill: Soil Material classified as SM, SC, ML, or CL which contains at 
least 40% by weight Silt or Clay, has a compacted permeability of 10-4 em/sec or 
less, and is free of organics and rock larger than 4 inches in diameter. Fill should 
have a maximum Liquid Limit of 50 and maximum plasticity index of30. 

Embankment Cover Fill: Soil material classified as SM, SC, ML, or CL free of 
organics and rock greater than 4 inches in diameter. 

All soil type fill for the dam key, core, and embankment should be placed and compacted to a 
dry density of at least 95% of that soil's Standard Proctor maximum dry density (ASTM D 
698). The compaction should be accomplished by placing the fill in 6- to 12-inch loose lifts 
and mechanically compacting each lift to the required density prior to placement of 
subsequent lifts. At least a 5-ton sheepsfoot roller should be employed to attain compaction 
of cohesive key and core materials. Hand-operated equipment should be employed around 
and immediately above pipes and foundations. We recommend that the soils for the dam key 
and core be compacted at moisture contents at the optimum moisture content or up to 3% 
above optimum moisture content for the material used for best compaction results. The soils 
comprising the dam cover should be compacted at moisture contents within+/- 3% of the 
optimum moisture content for that soil type. Where backfilling with soil is not possible in 
deeper excavations, lean concrete or flowable fill having a minimum· 28-day compressive 
strength of 200 psi should be employed. It should be noted that if adequate compaction of 
the foundation base soils is not attained, excessive settlement of the embankment could 
occur, affecting the stability of the dam. 

The surface of each compacted lift of the key and core fill should be scarified by 
backdragging to a depth of 2 inches prior to placement of the next lift. This step should 
prevent development of horizontal seepage planes. If the cleats of the sheepsfoot roller 
leaves uniform impressions of at least 1.5 inches in depth, then backdragging is not 
considered necessary. Embankment fill should be placed in horizontal lifts against shoulder 
slopes no steeper than 1 vertical to 4 horizontal. Where greater slopes exist they should be 
benched to receive fill. Bench heights should be limited to 4 feet. The natural shoulders of 
the ravines should be cleared of all vegetation, root matter, or other organic or otherwise 
unstable material prior to embankment fill placement. 
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Greensprings West- Phase 1111 (Dam Study) 
ECS Project No. R4723 
Page No.3 

Dam embankments should be protected from erosion due to wave action and surface runoff. 
While design of such protection is beyond the scope of this study, we recommend that 
upstream erosion control consist of concrete members or rip rap placed over filter fabric. 
This protection should extend to an elevation just above the 1 00-year flood elevation. On the 
downstream side, slope protection could probably best be attained by seeding with heavy 
grass or similar deep-rooted vegetation. If construction occurs during a period not conducive 
to rapid vegetative growth, a temporary synthetic stabilization matting could be used to cover 
the slope. Trees should not be planted on the dam embankment. 

Routine maintenance should be provided for the dam. This should include annual 
inspections for removal of bushes and trees, filling of animal burrows, inspection for surface 
erosion or vertical cracks in the embankment, etc. The toe drain and stilling basin should be 
inspected for erosion and loss of rip rap, seepage beyond the toe drain, or increased flow or 
movement of fines through the drains. 

Construction Considerations: 

All topsoil and organic materials should be removed from below the dam and to a distance of 
at least 5 feet beyond the design toe of the embankment. It is recommended that provisions 
for dewatering be made, then the full width and length of the embankment be undercut to the 
required grade and dimensions so as to remove excessively soft or organic soils. Upon 
review by the geotechnical engineer, the excavation can be backfilled utilizing approved 
Core Fill material. The contractor should be prepared to provide the methods necessary to 
attain adequate dewatering and excavation stability. Dewatering during constrUction will be 
difficult, particularly if work is performed at any time other than the drier summer months. 
Surface grade stream flows are relatively low and temporary retention of surficial flows 
might be attained by temporary berms and dams upstream of the work area. For excavation 
below grade to remove and replace organic or excessively porous deposits and construct the 
key, dewatering could be more complicated. It is anticipated that staged excavation 
supported by dewatering pumps of substantial capacity will be required to accomplish the 
undercuts. 

The soil test borings and laboratory test results indicate potentially erratic subsurface soil 
conditions. Typically, the subsurface soils consist of variable deposits of Silty and Clayey, 
fine to coarse Sands (SM and SC), with interbedded and isolated layers of Clayey SILTS 
(MH and ML) and Silty CLAYS (CL). In this regard, it is recommended that field personnel 
with ECS be present on-site during critical key trench excavation and backfilling operations 
so as to verify key trench embedment depth, confirm suitable key trench bearing material, 
and to monitor placement and compaction of the clay core. Undercutting below the center of 
the dam will be most critical, and the geotechnical engineer should be allowed to direct this 
effort. 

JR048_GREENSPRINGS_WEST - 251



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

Greensprings West- Phase 1/II (Darn Study) 
ECS Project No. R4723 
Page No.4 

t is noted that the borings performed within the impoundment area, Borings B-4 and - , 
encountered rimarily granular soils (sands). This material does not meet the specifications 
or the impervious c ay cor 1 er 

s ttme tt ts anttctpate at material for the clay core will need to be imported from an off-
site source. Samples of core and shell fill material should be submitted to ECS and/or the 
geotechnical engineer for analysis and approval prior to placement. 

Closing: 

ECS, Ltd. has appreciated the opportunity to be of service to you on this project. Please feel 
free to call us should you have questions or need further assistance. 

David E. Stinnette, P .E. 
Engineering Services Manager 

Copies: (1) C. Lewis Waltrip II, Inc. 
(4) AES (for distribution to James City County as required) 

Appendix: I. 
II. 
III. 
IV. 

GEOTECHIL TRSIR4723LTR 

Boring Location Diagram 
Boring Logs 
Dam Cross-Section and Construction Notes 
Summary of Laboratory Test Results 
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BORING LOCATION DIAGRAM 
GREENSPRINGS WEST-PHASE I (DAM STUDY) 

C. LEWIS WALTRIP II,- INC. 
....,_ __ ---I ENGINEERING 1-----.---.--....--....... ---1 
~----~~~~g~~% ~ 

JR048_GREENSPRINGS_WEST - 253



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

CLIENT JOB # BORING # SHEET 

c. LEWIS WALTRIP II, INC. R4723 8-1 1 OF 1 Ec~ 
~P-R-0-JE_C_T __ N_A_M_E------------~----------~--A-R-CH_I_T-EC_T __ E_N_GLIN_E_E_R ________ ~-----------1 ~1rl) 

GREENSPRINGS WEST PH I (DAM STUDY) 

SITE LOCATION 

JAMES CITY COUNTY, VIRGINIA 

~ 
i>l 
u z 
< 
E-< 

"' ;::; 

::.1 
0.. 

~ 

~ 
~ 

DESCRIPTION OF MATERIAL 

ENGLISH UNITS 
~ 1-----------------------------------~ 

-Q- CALIBRATED PENETROMETER 
TONS/FT. 2 

1 2 3 4 5+ 

PLASTIC WATER UQillD 
LIMIT % CONTENT % LIMIT % 

X ----------·---------- 6 

10 20 30 40 50+ 

STANDARD PENETRATION 
Q9 BLOWS/FT. 

o-_]r--t--t-lf-Jt--1~~~~~~~~~~~~~~~~~~~-----t----1~o~~2~0--~3~o __ _.4_o ___ 5~o-+ __ -1 
- 1 ss 24 24 Silty Fine SAND, Trace Roots, _ 3 : 

u SURFACE ELEVATION 6S.OO+/-
~ 

- Brown, Dry, Very Loose, (SM) -

=t-~r-t--t--r~------~--~------~~----_//-- ~ 
- 2 ss 24 24 Silty Fine to Coarse SAND, Light r-
- Orange and Brown, Moist, Medium ~ 
_ Dense, (SM) / r---

5-- 3 s s 2 4 2 4 '--------------------------------__} ~ 6 0 
- Silty Fine to. Medium SAND With 1-

- / r~I-Ciay, Dark Orangish Brown, Moist, 
- 4 SS 24 24 Loose, (SM) 
-

'--------------------------------__} r 
- Clayey SILT, Orangish Brown, Gray , 
- 5 SS 24 24 and Red, Moist to Wet, Soft, (MH) r-
- ~ 

10- ~55 
- r-
- ~ 
- r-
- r-

-

- 6 ss 24 24 
-

15·---t-+--+----+----1 
-
-
-
-
-
-

- 7 ss 24 24 
-

20-
-
-
-
-
-
- 8 ss 24 24 
-

25-
-
-
-
-

Silty Fine to Medium SAND With 
Clay, Orangish Light Brown To 
Tannish Brown, Saturated, Loose, 
(SC-SM) 

Sandy Silty CLAY, Light Brown to 
Medium Brown, Moist, Medium Stiff, 
(CL) 

- Gravelly and Silty Fine to Coarse = 9 SS 24 24 SAND, Light Tan, Saturated, Medium 
3 0 --1--L--L---l--~, Dense, ( G M-S M) 

~--------------------------~ 
END OF BORING @ 30.0' 

r---
1-
r---
1-50 
r---
1-
r---
1-
r--
r--

r--
-
-45 
-
-
-
-
-

-
-
-
-40 
-
-
-
-
-

11 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET'w'EEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL 13.0' ws OR@> BORING STARTED 9-11-98 TOPSOIL DEPTH: 4" 

WL BCR ACR BORING COMPLETED 9-11-98 CAVE IN DEPTH ® N/ A 

WL RIG FISHBURNE FOREMAN RR DRILLING METHOD HOLLOW STEM AUGER 
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I 

CLIENT JOB # BORING # SHEET 

c. LEWIS WALTRIP II, INC. R4723 B-2 1 OF 1 Ecs..TD PROJECT NAME ARCHITECT ENGINEER 

GREENSPRINGS WEST PH I (DAM STUDY) 

I 
SITE LOCATION --o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 
1 2 3 4 5+ 

I 
I 

~ 
DESCRIPTION OF MATERIAL PLASTIC WATER UQUID 

LIMIT % CONTENT % UMIT% 
w X ---------·----------!::. 
'-' ~ ~ z 

~ e e w < 
E-< 

c:i ~ "' z 10 20 30 40 50+ :t: z 2S >- ENGLISH UNITS I 0 E-< ~ f:: 0.. r£1 r£1 r£1 i>l ;: r£1 ...:1 ...:1 ...:1 :> STANDARD PENETRATION 0 0.. 0.. (l. 0 SURFACE ELEVATION w Q9 ;:;; ;:;; ;:;; '-' so.oo+ 1- ...:1 BLOWS/FT. <: < < i>l w 
rn "' m ~ 10 20 30 40 50+ 0 

I 
I 

- t-
- 1 ss 24 24 

?2 - Silty Fine to Medium SAND, Trace t-

Roots, Black to Dark Brown, Wet to t-
- t-

I 

- 2 ss 24 24 Saturated, Very Loose, (SM) t- ~1 - t-
t-

- t-
5- 3 ss 24 24 t- 45 2 

- t-
t-

I - t-
- 4 ss 24 24 t- :5 - t-

I 
- Silty Fine to Medium SAND, Light t-
- 5 ss 24 24 Gray and Medium Gray, Wet, Loose, t- 5 - t-

10 (SM) 1- 40 
- t-
- t-
- t-

I 
I 

- t-
- t-

- Silty Fine SAND, Orangish Brown, t- !$>[7 - 6 ss 24 24 Wet, Loose, (SM) t-
- t-

15 1-35 
- t-
- t-
- t-- t-

I 
- t-

t-
- t-

~ - 7 ss 24 24 t- :7 
- !-

I 
20- i- 30 

!-
- r-- !-
- r-
- !-

I - Fine Sandy Clayey SILT, Orangish r-
- 8 ss 24 24 Light Brown, Moist, Medium Stiff, !- 12 : 
- r-

25- (ML) t-- 25 
r-

I 
- !-
- !-
- !-
- r-

I 
- Silty Fine to Coarse SAND With r-- 9 ss 24 24 Gravel and Rock Fragments, Light t- 22: 
- r-

30 Brown and Tan, Wet, Medium Dense, ~ 

(SM) 

I END OF BORING @ 30.0' 
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

I 
WL 1.5'+/- WS OR@) BORING STARTED 9-11-98 TOPSOIL DEPTH: 1 2" 

WL BCR ACR BORING COMPLETED 9-11-98 CAVE IN DEPTH ® N/A 

WL RIG FISHBURNE FOREMAN RR DRILUNG METHOD HOLLOW STEM AUGER 

I 
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CLIENT JOB # BORING # SHEET 

c. LEWis WALTRIP 11. INC. R4723 B-3 1 OF 1 Eco 
~P-R-0-JE_C_T __ N_A_M_E ____________ ~----------~--A-RC_H_I_T_E-CT __ E_N_GLI_N-EE_R ________ J_ __________ --1 d'ML1rl) 

GREENSPRINGS WEST PH I (DAM STUDY) 

SITE LOCATION 

JAMES CITY COUNTY, VIRGINIA 

I'J 
u z 
~ 
if' 
Ci 

~ 
ll. 

DESCRIPTION OF MATERIAL 
• 

ENGLISH UNITS 

SURFACE ELEVATION 

-()- CAUBRATED PENETROMETER 
TONS/FT. 2 

1 2 3 4 5+ 

PLASTIC WATER UQUID 
LIMIT % CONTENT % UMIT % 

X ----~----·---------- 6 

10 20 30 40 50+ 

STANDARD PENETRATION 
@ BLOWS/FT. ~ 

0 ~~~--r--+--+-------~----------------------------+---~~--~1o~~2~0--~3~o--~4o~~s~o~+---i 
Silty Fine to Medium SAND, Light !-

6o.oo+ I-
-

- 1 ss 24 24 
-

-
- 2 ss 24 24 
-

-
5- 3 ss 24 24 -

-
- 4 ss 24 24 
-

-
- 5 ss 24 24 
-

1 0>--1-+--+-+----" 
-
-
-
-
-

-
- 6 ss 24 24 
-

15-
-
-
-
-

-

- 7 ss 24 24 
-

20-
-
-
-
-

-
- 8 ss 24 24 
-

25-
-
-
-
-

Brown, Moist, Very Loose, (SM) ~ 

Silty Fine to Medium SAND With !-

Gravel, Light Brown, Moist, Loose, r-

(SM) /~ 
L_ __________________________ _J ~55 

Silty Clayey Fine to Medium SAND, r---
Orangish Brown and Tan, Moist to r-
Wet, Loose, (SC-SM) ~ 

Silty Clayey Fine SAND, Tan With 
Brown Streaks, Wet, Loose, (SM) 

Fine Sandy Silty CLAY, Orangish 
Brown, Moist, Medium Stiff, (CL-CH) 

r---
1-
r-
t-
r---
1-50 
r-
t-
I-
t-
r-
t-
1-
r---
I-
t- 45 
1-
r---
r---
1-
r-

r---
1-
-
-40 
-
-
-
-
-

-
-
-
-35 
-
-
-
-
-

2 

8 

~9 

~7 

- Gravelly and Silty Fine to Coarse = 9 SS 24 24 SAND, Brown and Tan, Wet to 
-
-

30-11--_J_ __ t..___J__..,_"'- Saturated, Medium Dense, (GM-SM) 
t-
'-

END OF BORING @ 30.0' 

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

WL 12.0'+/- WS OR @> BORING STARTED 9-11-98 TOPSOIL DEPTH: 3" 
WL BCR ACR BORING COMPLETED 9-11-98 CAVE IN DEPTH"® N I A 

WL RIG FISHBURNE FOREMAN RR DRILUNG METHOD HOLLOW STEM AUGER 
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I CLIENT JOB # BORING # SHEET 

EcSa-D c. LEWIS WALTRIP II, INC. R4723 B-4 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

GREENSPRINGS WEST PH I (DAM STUDY) I 
SITE LOCATION -o-- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 
1 2 3 4 5+ I 

~ 
DESCRIPTION OF MATERIAL PLASTIC WATER UQUID 

LIMIT % CONTENT % LIMIT % 

"" X ---------·----------b. 
u E=:' 

~ 
z 

~ e "" < 
ci 11.. ~ z 10 20 30 40 50+ 

::r:: z ~ i5 ;:... ENGLISH UNITS I ~ E-< !>: 11.. "" "" "" "" ~ w .:l .:l .:l :> STANDARD PENETRATION 0 11.. 11.. ll.. 0 SURFACE ELEVATION "" 0 ::<! ::<! ::<! '-' 55.00+/- .:l BLOWS/FT. < < < w "" rn rn rn !>: 10 20 30 40 50+ 0 

I 
I 

-

~1 - 1 ss 24 24 Silty Fine to Medium SAND, Trace t-
- Roots, Dark Brown, Moist to Wet, r--

Very Loose to Loose, (SM) 
t-

- r--
~ 3: - 2 ss 24 24 t-

- r--
r--

- t-
1;>9 2 5- .., ss 24 24 t- 50 ._) 

- t-

I 
I 

r--
- t-
- 4 ss 24 24 r-- (; 
- r--

r--I 
- r--

( - 5 ss 24 24 r-- (; 
- t-

10 t- 45 
- t-I - r--
- t--
- 1-
- t--

- Fine Sandy Silty CLAY, Trace Fine t-- ®5. - 6 ss 24 24 Gravel, Orange With Red Streaks, t--
- 1-

15 '-Wet to Saturated, Soft, (CL-CH) _/ t- 40 
- 1-
- t--
- END OF BORING @ 15.0' 1-

I 
I 

- 1-
- r--
- t--
- 1-
- 1-I 
- t-

20- r- 35 
- t-
- r--- h--

- ~ I 
- t-
- r--
- 1-
- ,--
- r--

25- t- 30 
I 

- 1-- r--
- 1-
- r--
- 1-I 
- r--
- 1-
- r--
- 1-

30- ~ I 
I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET'w'EEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL 6.0+/- WS OR@ BORING STARTED 9-11-98 TOPSOIL DEPTH: 4" 
WL BCR ACR BORING COMPLETED 9-11-98 CAVE IN DEPTH ® N/A I 
WL RIG FISHBURNE FOREMAN RR DRILUNG METHOD HOLLOW STEM AUGER 

I 
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CLIENT JOB # BORING # SHEET 

C. LEWIS WALTRIP II, INC. R4723 B-5 1 OF 1 Ecs..TD PROJECT NAME ARCHITECT ENGINEER 

GREENSPRINGS WEST PH I (DAM STUDY) 

SITE LOCATION -o- CALIBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 
1 2 3 4 5+ 

~ 
DESCRIPTION OF MATERIAL PLASTIC WATER LIQUID 

LIMIT % CONTENT % LIMIT % 
~ X ---------·---------- t:, 
u ~ ~ z 

~ e e w < 
p., E-< 

ci rJJ z 10 20 30 40 50+ 
:X:: z ~ 0 5; ENGLISH UNITS I 0 E-< E::: p., w w w ~ :; ~ ,..., ,..., ,..., :> STANDARD PENETRATION 0 p., p., p., 0 SURFACE ELEVATION :s ® :::'l :::'l :::'l u 55.00+/- BLOWS/FT. 

;;j < < ~ ~ 
rJJ rJJ ~ 10 20 30 40 50+ 0 

-

~2 - 1 ss 24 24 Silty Fine to Medium SAND, Dark -
- Brown, Wet to Saturated, Loose, ,..--

:-
- (SM) [Clayey From About 8' to 1 0 '] r-

~ 4: - 2 ss 24 24 r-
- r-

r-- :-
5- 3 ss 24 24 I- 50 ~2 - r-

9 5. 
r-- r-

- 4 ss 24 24 r-
- r-

r-
- r-
- 5 ss 24 24 1- 6 

' - 1-
10 1-45 - 1-- 1-

- 1-
- 1-
- 1-

- Silty Clayey Fine to Medium SAND, 1-
- 6 ss 24 24 Light Orangish Brown, Moist to Wet, 1- 6 
- 1-

15 '-Loose, (SM-SC) / t- 40 
- 1-
- 1-
- END OF BORING @ 15.0' 1-
- 1-
- 1-
- r-
- r-
- r-- r-

20- 1- 35 - r-
- 1-- r-
- r-
- r-- r--
- r-- r-
- r-

25- i- 30 
- r--
- r-
- r-
- r--
- r-
- r--
- r-
- r--
- r--

30- '-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BET\JEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL 5.0+/- WS OR@ BORING STARTED 9-11-98 TOPSOIL DEPTH: 6" 
WL BCR ACR BORING COMPLETED 9-11-98 CAVE IN DEPTH ® N/A 

WL RIG FISHBURNE FOREMAN RR DRILUNG METHOD HOLLOW STEM AUGER 
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------------DAY ~51RlJCll04 NOTES -----
t. A CEOTEOiNJCAL !JJBSURF'ACE Dl'l.atA110N AT THE PROPOSED DAU SITE 

HAS 1EEN P£Rf'CRNED. 1HE CEDTEOIIIICAI. REPORT 9W.L BE SUBUintD 
TO JAW£5 QTY COUNTY CODE CCUPUANCE AND THE CONTRACTOR. 1HE 
GEOTECHNICAL R£P0RT IS HEREBY UAIJE A PART ~ 1l£ DAY'S 
CONSlRUCnON SPECIFICAlKWS. ADDI1KINALLY, 'THE CONTRACTCII SHAI..L 
PROVIlE TES11NO RESA. TS fRCIU A PROFESSaw. CEOTEOitiCAI. 
ENGNER 10 ENSURE PROPER UATERIALS AND DAY CCINS1'RlJC1ICW 
METHODS ARE usm DURWQ CXItSTRUC110N. IN ADDI1KW. AF1ER 
CON~. THE PRCIES9CIHAl GEO'I'EOiNICAI. ENCINEER SHAI..L ALSO 
SUIIIT A l£TTER YO JAMES QTY COUNTY CERllniNO lHAT THE DAY WAS 
WLT It ACCORDAHCE •TH. APPROVED PLANS. SP£CFICA110N5. ANl 
GEOTECINCAL REPORT. 

2. 511E PREPARA.l'HJt 
1HE CONTRACTtlR SHAU.. STRIP ALL AREAS ~ n£ PERUANENT 
CXlNSlRUC1Kif TO REUOVE ALL UN!UTAOI.E UATEM.Al.S. THE 
UNSUITAII.E UATERIALS TO BE ADIOVED BY STRFPINC SHALL 
rta.UDE AU. TOPSCII.. DEIRS AND \£CETABLE UATlER, INC.UDWC 
S'MIPS NIJ ROOTS, AND AU. OlHER UATERIALS Mil04 UAY BE 
UNSUITABLE ~ USE IN THE PERUAHEHT c:cr4SlRUCTKit 

3. DIBANICYENT: THE ElCPOSED SU9 CRADE SOILS SHALL BE CAREFUU.Y 
IHSPEC1ED BY 1HE CE01EDINJCAL ENQNEER. IJN IMSUITABL£ UA.lERIALS 
'MIS EXP0Sm !SHAll. BE REloiO\.m AND REPLACED WTH A WELL 
COIPAC1tD, SUTAB.E MATERIAL. D[NSllY TESTING. AT 1HE IJISCREl1DN 
Of' 'THE GEOTECHNICAL ENQt&R, SHALL. BE PERFCRYED AT THIS 11UE. 

1HE DIBAHICUENT !SHAU. BE KEYED INTO 1HE tJN01S1UmED 
(EXI511NC) SOIL STRA11JII. DEAHIQIENT SHOULD BE fCElm AS 
SPEQFED BY THE CEOttOiNJCAL o.QNEDI. 
1HE DEIAHICUENT FOUNOA11DN AND ABU'RIEH15 SHAU. BEAR OH FIRM 
AND STABL£ ElCIS11NG SUEJ GRADE IHQi HAS BEEN PREPARED 
SO AS 10 REMCM: AU. ORGANIC, LOOSE. AND GENERALLY 
UNSUITABLE UA TERIAL. 

AlL UATERIALS TO BE USED F'OR BAOC FILL OR COUPACTED FlU. 
SHALL BE INSPECTED ANO, F Nta:SSARY, TESTED BY 1HE CEOTEDfNICAL 
ENQNEER IN ACCXIROANa: W1H AS1U D2<187 PRim TO PL.ACaiENT 10 
DETERUINE If' TI£Y ARE SUITABLE FOR 1HE IN1ENDED USE. 

1HE FILL UATERIAL SHAlL BE TAKEN FROU APPROVED BORROW 
AREAS. IT SHALL BE C1EAN AINERAL SOIL, fREE lF ROO'IS. WOOD 
VEGETA1KlN. CMRSlZED STONES. ROOCS. OR OlHER OB.£C1UIWILE 
UAlERIAI.. SOilS .. IQt ARE APPROVAL FOR THE CCHSTRUC110N Cf' 
1HE IIPEJNOUS a.AV IDE. AS DEFWED BY ntE UNFIED SOIL 
a.ASSIFICAliON S'fSTDf, ARE CH. INORCNIC a.A'YS CF ltGH PLAS11QTY: 
a. INGRGAMC CLAYS Cf' LOW 10 UEDUM PI.ASnQTY, GRAVELY 
CUYS, SANOY CLAYS. SLTV a.A'fa SC. (WITH CEcm:OtNICAL 
ENGINEERS APPROVAL a.AW:V SANDS. POORl.Y GRADED SNC)-Q.AY 
IIIXlURES. UA'IERIALS TO BE USED F'OR 1HE CCINSTRUcnt:M CF THE 
StELL SHALL IE SEL£CT BACK FlU. F1IEE CF SNMPS. R001S. ROaCS. 
lRASH, ETC. AND SHALL IE loiCRE PERWJUS 1HAN THE IWPERVIOUS 
a.AY CCIR£. AREAS ON IIHICH FILL IS TD IE PLACED SHALL BE 
SCARIFIED A UINIUUU DEPTH OF 4 INCHES PRICR 1D Pl.ACOIDIT ~ FILL 
1HE FILL IIA1EIIAL'S UCIS1URE COH'IENT !HALL BE +3 TD -2 
PERa:NTACE POIN1S Of' OP1JIIUII MCIISIUAE CD41ENT AS 
DE1ERIIND BY ASlll 022111 (LE. IN GENERAL 1H£ FIJ. UAl[RtAL 
SHCU.D CONTAIN sumOEHT IIOS'IURE SO 1HAT IT CAN BE F'QRUED 
ltlO A BALL WlHOUT auiBlJNQ. IF' WATER CAN BE SQUEElm OUT 
Cf' 1HE BAlJ.. IT lS TOO WET FOR PROPER CDIPAC'I10N). fLL 
MAlERIAL .U. IE PlACED IN II 1D 8-WCH COf11NUOUS LA'W:RS 
CMR 1HE EN11RE I.EN01lf OF' 'IHE FILL fiRST UFT a. SU8 QWJ£ 

UAY I!E PUC£D AT A DEP1H UP 1D 3a INOtES TO BRIDC£ 
StJB CAADE W1H GREAltR 1HAN CIP1U.JU UmsnJRE CONTENT. 
CXJUPAC11CW. AS NOlED QN PLAN. SHAlL BE C8TAINED COtDW.L.Y BY 
USING A SHEEPSFOOT COUPACTCR. flNISHED GRADES SHAll. BE 
UERG£0 INTO niE ElCISllNO CRAD£S. 

4. CU'Itf'F lRENCH/tCEY lREHCH: n£ 1'R£HOi SHALL BE EXCAVATED 
ALDNC 1HE CEN'IEJIK OF' 1HE DAU. 1HE WI01H NG DEPTH SHAll. BE 
AS DETEIIUINED BY 1HE CIEOlEOtNICAL ENCINEER • 1HE MIN. EI01'1DW 
WllTH SHAU. BE M1E ENCJUQI TO PERMIT CIPERA'I10N CF COI.FAC'I10N 
EQUAIENT. THE SIDE st.DP£5 SHALL BE NO S1ttPER 1HAN t:t. 
COMPAC'I10N REQUIR£UEN1S SHALL BE 1HE SAME AS 1H05E F'OR THE 
DIIIANICUENT. THE TRENOt SHAI..L BE kEPT DRAINED DURWO 1HE 
BAQCfiiJ..t«HXXUPACllNO OPERAnONS. 

S. SEEPAGE CONlRCI.: 1HE CE01EONCAI. ENGINEER SHAU. RECXIAIENO 
A SEEPAGE ~mot. UEntOD IN 1HE CEOlEOINICAL REPCRT. 

8. PRINCPAL SPILLWA'I'; 1l£ BOT'TOM ~ 1HE SPUWAY RISER 
FOUMlA'I10N BASE EXCAYAliON SHAU. BE OBSIJMD BY THE 
OEO'JEQtNICAL ENCINEDI 10 ENSURE 1HAT ALL UNSUITAB.E AND 
LOOS£ MA1£RlAI.S ARE REMOVED AMl 1HAT ACaPTABI..E EIEARlNO 
COHDillCWS EXIST IN DfE RJUti)AliON'S BASE. :: 

ALL JOIN15 N lHE PRINCFAL SPUWAY SlRUClUAE 
SHAlL. BE lF WAtERTIGHT CONSTRUCTION. PERWJUS MATERIALS 
SUCH AS SAND, GRA\a OR CRUSHED SlONE SHALL NOT DE USED AS 
BACIC FU AROUND 1HE BARREL FU. MA1ERIAL SHAU. BE PLAaD 
AROUNO lHE PIPE IN 4-J«)t LA'WDIS MD CXIUPAC1ED BY HANO 
1D THE SAME DENSITY AS 1tE EIIJAHIOIOIT. A IIINUIU CE 
TWO FEET CF F1J. SHALL BE HANO-COUPAC1ED CMR 1H£ BARREL 
BEFORE atoSStNG IT W1H catS1RliCli(Jf [QUIPW[NT. 

7. W:GETA11\IE STASIJlAlKIN: FINAL \IECETAlM! COYER 
(STABIUZAliON) 5HAU. CC»4SSST OF TOP SOliNO. UUJNC. 
FER111JZWQ, sEEDINQ, AND UlA..OIINO 10 ASSURE A FRU STAND OF' 
GRASS AS SOON AS PRAC1ICAL. SE:DIUENT BASINS N«J OlHER 
1DIPCJWIY ER0S0N CXIt'TRtl. UEASUR£S M£ TO BE RDICMD Qti.Y 
.at STAIIUlA11DN IS CCIFl£TE. FINAL W:c:ETAL CCMR SHALL 
BE PAOW)ED IN ACCQADANCE W11H 1t£ Rli..1IMNC: 

ltPSOil: AT LEAST r 1HMXNESS OBTAINED FROU STOQCPUS QN 
SllE. FREE OF' LARCE DfliRIS. 

UWE: 4armt/1Df£ (80f/I,DOO S.F.) 
SEED: ICEN'IUCICY Jt TALL FESCUE 2!E~ (111/1.000 S.F.) 

FlRliJZE:R: 10/.10/10 MIX. 'Jmi/NX ( ,DOG S.F.J . 
IIULOf: SlRAW OR HAY (LOCALLY QBt ) 4.fXXJI/N:Sff. 

(801/1.000 S.F'.) 
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- - - -
Project Number: R4723 

Project Engineer: D.E.S. 

Boring Sample Depth 
Number Number (feet) 

8-2 S-3 4.0-6.0 
8-2 S-5 8.0- 10.0 
8-2 S-6 13.0- 15.0 
8-4 S-2 2.0-4.0 
8-5 S-2 2.0-4.0 

Summary Key: 
V = Virginia Test Method 
S = Standard Proctor 
M = Modified Proctor 

R4723.XLS 

- -

Moisture 
Content usc 

(%) 

25.8 SM 
14.2 SM 
27.7 SM-SP 
25.9 SM 
24.1 SM 

Engin:g Consuttmg Serv1ces~d. -
Richmond, Virginia 

Laboratory Testing Summary 

- -
Project Name: Greensprings West- Phase 1/11 (Dam Study) 

Principal Engineer: D.E.S. 

Percent Compaction 
Liquid Plastic Plasticity Passing Maximum Optimum CBR 

AASHTO Limit Limit Index No.200 Density Moisture Value 
Sieve (pcf) (%) 

* * * * 23.5 * * * 
* * * * 24.4 * * * 
* * * * 11.1 * * * 
* * * * 15.8 * * * 
* * * * 16.0 * * * 

: 

Hyd = Hydrometer 
Con = Consolidation 
OS = Direct Shear 

UCS = Unconfined Compression Soil OC = Organic Content 
UCR · = Unconfined Compression Rock SA = See Attached 
LS = Lime Stabilization NP = Non Plastic 

- - -
Date: 10/1/98 

Summary By: O.D.F. 

Other 
-

GS = Specific Gravity CS = Cement Staibilization * = Test Not Conducted 
Page l 

-
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I 

!COBBLES I GRAVEL SAND SILT OR CLAY 

COARSE l FINE COARSE MEDIUM FINE 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBERS HYDROMETER 
IN INCHES 

3" 1.5" 3/4" 3/8" 4 10 20 40 60 100 . 200 
100.0 ""1. 

" i ~ 
90.0 

" "0 

~ 80.0 

" 0 

' m 
~ 70.0 ... 
~ ~ ~ 60.0 

' z 
(i) 1\ 
ttl 50.0 

~ -< 
~ 40.0 

~ (i) 
:X 
-t 30.0 

20.0 

l 10.0 

0.0 

100 10 1 0.1 0.01 

PARTICLE SIZE IN MILLIMETERS 

Boring/ Depth 
Symbol LL PI Description 

Sample No. (feet) 

B-2/ S-5 8.0-10.0 D 
* . 

Gray, Silty SAND (SM) 

• I 

I 6. 

I 
..... 

Project: Greensprings West -Phase 1/11 (Dam Study) Engineering Consulting Services, Ltd 
Project No.: R4723 

Richmond, Virginia 

Date: 10/1/98 Particle Size Distribution Curves 
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AES CONSULTING ENGINEERS 
Engineering, Surveying and. Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

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

TO ........... ~ ~-~~-~~~ ___ },\.[LS1.~ ......... . 

DATE 

WE ARE SENDING YOU ~hed D Und.er separate cover via ________ _ 

D Shop drawings D Prints D Plans 

D Copy of letter D Change order 

COPIES DATE NO. 

THESE ARE TRANSMITTED as checked below: 

D For approval 

~your use 

~quested 
D For review and comment 

D Approved as submitted 

D Approved as noted 

D Returned for corrections 

D 

D FOR BIDS DUE------------

REMARKS 

D Samples 

D Resubmit ___ copies for approval 

D Submit ___ copies for distribution 

D Return ___ corrected prints 

D PRINTS RETURNED AFTER LOAN TO US 

COPY TO------------------ SIGNED:I--1------..~..)J_----=---___:_-------
It enclosures are not as noted, kindly notify us a 
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r::iiii::=~. Engineering Consulting Services, Ltd. · 

Ec. s ~ra",' ....... ··., 108 Ingram Road- Unit 1 . Williamsburg, VA 23188 
Phone: (757) 229-6677 
Fax: (757) 229-9978 

Mr. Gordon Berryman 
Gordon Berryman Builders 
124 Berkeley Lane 
Williamsburg. VA 23185 

Greensprings West, Phase IIIB 

November 25, 2003 

07:6541 

_..ID: SUBDIVISION: GREENSPRINGS WEST, PHASE IIIB 
LOT: LOT 168,3193 EAGLES WATCH 

• 

• 

,. -"',. 

COUNTY, STATE: JAMES CITY COUNTY, VIRGINIA 
ADC MAP/PAGE/GRID: GHR/87/K-7 

.,, UCI'ION: 
Loading) 

One to two-story wood-frame residence with a first floor constructed either 
over a crawl space or slab-on-grade. Foundation loading not expected to 
exceed 3 kips per linear foot for walls or 10 kips for colunms. 

U~t 4 [ ; ' ~ .~:>' ISTICS: BASED ON SITE VISIT BY: I JS I ON: ltl/19/03 I 
,. •' 

'· 
evelopment I Vegetation I Drainage I Etc.) .._ ________ __._ . _ 

The site was selatively level and open. I 
HDITIONS: ;-: ;;·:•· 

[BASED ON HAND AUGER BORINGS] 

Fill Encountered: Yes D No 12] Groundwater Encountered: Yes D No 

I ~MPORIA I I LOW TO MODERATE 
SCS-USDA Soil Series: .._------------~ Shrink Swell Potential:~., _________ __. 

·Jj·.;,; 

··· 'ENDATIONS: [See Attachment" Additional Design and Construction Notes"] 

~;:::go~:'~~Z ;~~.-1~a~;e -~;~4~3~------------ -~ 
~~~~~ 

2000psf ENGINEER'S SEAL 

Minimum Footing Width --------------------1 18 inches ' · /' :~ 1 

Minimum Footing Embedment Depth --- --- - -- --- ~~· ~~=2:4:in:c:h:es~~~ @~~{\, 
I <· 1 1 . ~· ·-.;... 
::========~-f < i:',\C\-IP • .:. J. ;···,\L_ ,:.;.;{: 

I JOinches ,, .:. ' ~~() u;~-~4 .:;:;.-.,;. 
Minimum Footing Thickness - - - - - - - - - - - - - - - - - - ·~ f O ·· · § 
Steel Reinforcement - - - - - - - - - - - Two No 4 bars continuous throughout. I ·· \..) t'"-' 

r-------------~ ............................ ~ ~-h~o~ ~~~v 
Footings should be extended through all fill soils (if 

Additional Notes- encowttered) to suitable, fim1 Natural soils. 

~ ESstoNA\. t~ 

DATE: 11/25/03 
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ECS PROJECf # 07: 6541 

Two #4 Bars 
Continuous 

T 
24" Embedment Depth 
from Finished Exterior 

Grade 

l_ 

ENGINEER'S SEAL 

SUBDIVISION: GREENSPRINGS WEST, PHASE IIIB 
LOT: LOT 168, 3193 EAGLES WATCH 
COUNTY, STATE: JAMES CITY COUNTY, VIRGINIA 
ADC MAP/PAGE/GRID: GHR/87/K-7 

NOT TO SCALE 

\ 

\ 
• 

18" Wide 

NOTES: 

Wall/Pier/Colunm centered on 
/ footing. 

¥~.....-----

10" Thick • 

DETAIL SHOWS TYPICAL WALL FOOTING CROSS 
SECTION WITH THE MINIMUM RECOMMENDED 
DIMENSIONS. TWO CONTINUOUS #4 REINFORCING 
BARS SHALL BE PROVIDED THROUGHOUT ALL 
WALL FOOTINGS, 

ALL REINFORCING STEEL SHALL BE SECURED IN 
PLACE AND LAPPED A MINIMUM OF 20-INCHES 
WHERE SPLICED. PROVIDE A MINIMUM OF 3-INCHES 
OF CLEARANCE FROM THE SIDES AND BOTTOM OF 
THE EXCAVATION. 

.'~.~_, '· :-.~~£:~ . .,.'/' 
. . ,·: .S'JNf\\. t.~~: 

FOOTINGS SHOULD BE EXTENDED THROUGH ALL 
FILL SOILS (IF ENCOUNTERED) TO SUITABLE, FIRM 
NATURAL SOILS. 

•.~;, ......... 
DATE: 11/25/03 

...,.. 
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~ 
~ ~1-

!1·~Jti~: 
f~ 

i'NJJ, 

r'--:;1:-
' ' k. ~~ 
IJ;t.· 

ECS PROJECT# 07: 6541 I 
SUBDIVISION: GREENSPRINGS WEST, PHASE IIIB 
LOT: LOT 168,3193 EAGLES WATCH 

0-2 

2-24 

24-72 

0-2 

2-72 

COUNTY, STATE: JAMES CITY COUNTY, VIRGINIA 
ADC MAP/PAGE/GRID: GHR/87/K-7 

~:; ;~~~"l,<~: :· ;Jj~~ -~::~~~~:·'~)'.,'I~~ ::'.::i·~;~ ~~~:~~ '~;i £ t:t' .'! : ':~!\ ~' ~~··;~,~~~ ~r,, '~!~·:L~~~,~~~;~~:~;;i4ti~~J, ~-~:~•:;~~~::r~~ 

:·.: ·~>=·-,~~v~ :~:t_,:,::.}i· .. i>+.'~~i·:~:~ ·(· .. '. ·.~ .. · ··:.:<·. ·:.:,~:.>i:.<:,.,.; ... _;::.:_·~:::_-~.7.::r~~·~~~.M 
• "' ~ ~~"'~~ '"-"'' J,..,jf::J::.Jifi~~~..::~~~ -~t. "" ,, ... ~; '. '•'"'' ~~- ~~::~ ... ~JWM ....... ~···~"'"'~' "''"'"""'' .. ~iiiti .... l '". 

Topsoil 

Gray and Brown, Moist, Fine to Medium Sandy CLAY (CL) 

Gray and Brown, Moist, Fine to Medium Sandy CLAY (CL) 

GROUNDWATER NOT ENCOUNTERED 

END OF BORING AT 72 INCHES 

'_;}n~,:• ~~' ·:~:~~-~~-,f-~·f~ ~::,~,·r~J~,·~"' ~' ' 

r ~r~~~~~~o·::" ~·: ~~: ·-~~; ;:~·.:->~-~::-~"~"~ ::~· ·· .. > ~~::: J~?~ 
e 

L . .rJ •. ~::.i':~~1~il;.~:~,,. .; : :~.> ... ;~.~.,::-! .... · ·: ·"' :' ... :.: .~:.·,~:~·~s~:k. £-h:i~.~~~-. 
~ ~-M ' oj ~ ~, "'" "" ~· 

Topsoil 

Brown, Moist, Fine to Medium Sandy CLAY (CL) 

GROUNDWATER NOT ENCOUNTERED 

END O:F BORING AT 72 INCHES 

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

--k 
SUBDIVISION: GREENSPRINGS WEST, PHASE IIIB 

r------------,.1 LOT: LOT 168,3193 EAGLES WATCH 
ECS PROJECT#: 07:6541 COUNTY, STATE: JAMES CITY COUNTY, VIRGINIA 

ADC MAP/PAGE/GRID: GHR/87/K-7 

NOT TO SCALE 

LOT168 
LOT 167 LOT 169 

HA2 E9 

E9 HAl 

EAGLES WATCH 

ffi = Approximate hand auger boring location 
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ATTACHMENT FOR ADDITIONAL DESIGN AND CONSTRUCTION NOTES 
[ECS SHRINK-SWELL SOIL INVESTIGATION) 

EXPLORATION PROCEDURES 

This exploration was accomplished by performing shallow hand auger borings within the approximate 
limits of the proposed building construction. Visual classification was performed, and available Soil 
Survey data from the Soil Conservation Service publications was reviewed. 

The soil deposits encountered in the borings were classified in the field in general accordance with ASTM 
D-2488 (Description and Identification of Soils - Visual/Manual Procedures). Representative samples of 
soils encountered were collected from the borings and returned to our Williamsburg laboratory for 
moisture content, sieve analyses, and Atterberg Limits (plasticity) testing, as appropriate. 

FOUNDATION DESIGN 

The net allowable soil pressure referenced in the cover report is based on our experience with soils in the 
project area as well as the "Presumptive Bearing Values of Foundation Materials" as outlined in Table 
1804.3 of the 1996 BOCA National Building Code. Therefore, it is considered essential that all footing 
excavations and subgrade areas be observed by a qualified inspector for conformance with the Virginia 
Uniform Statewide Building Code and to assure that the recommendations made herein are ·Consistent 
with the conditions encountered during construction. 

The minimum recommended foundation excavation and footing embedment depths are based on 
laboratory test results, field observations, and anticipated shrink·swell conditions. These depths may be 
increased at the time of construction if uncontrolled fill, unsuitable soils or unidentified moderate or high 
potential shrink-swell soils are encountered. If shrink-swell soils are present, it is recommended that the 
minimum foundation excavation and footing embedment depth be increased to effectively penetrate the 
zone of seasonal moisture change and break the continuity between the soils exterior of the home and 
those below the first level floor (slab-on-grade or crawl space). This depth should be specified by the 
geotechnical engineer. In this regard, the minimum depth is intended to minimize soil activity (shrink
swell) as a result of extreme moisture fluctuations and will also satisfy frost protection and bearing 
capacity considerations. Footings should be lowered and stepped as necessary to maintain minimum 
excavation and embedment depths and achieve stable bearing. Footings located on/or near slopes will 
need to be stepped as necessary to maintain the required embedment depth and to prevent foundation 
failure due to soil creep. 
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Page 2 of2 

CONSTRUCTION CONSIDERATIONS 

Please note, we generally encountered loose density near surface soils. Some of these soils may not be 
considered suitable for direct bearing support and should be removed beneath new foundations. The 
depth and extent of unsuitable soi Is should be evaluated at the time of construction. 

In general, all footing excavations should extend through all uncontrolled fill, soft or otherwise unsuitable 
material so as to expose firm, natural soils. Where soft or unsuitable materials are encountered below the 
minimum excavation depths, they should be removed. Footings may be placed at this undercut elevation 
or bottom of footing grades may be raised, as directed by the geotechnical engineer, to the minimum 
footing embedment depth by backfilling with No. 57 Stone or flowable fill, except as noted. Flowable fill 
must have a minimum 28 day compressive strength of 200 psi. A qualified inspector should be called on 
to observe all footing excavations for conformance with the Virginia Uniform Statewide Building Code 
prior to placement of stone, flowable fill, and/or concrete to ascertain that firm bearing soils have been 
exposed. 

If perched groundwater is encountered during foundation excavation, sumps should be excavated 
perpendicular to the proposed foundation wall such that water drains from the foundation into the lowest 
point of the excavation. If excessive moisture accumulations occur, especially during wet seasonal 
conditions, the footings could be over-excavated about 6 to 12 inches (depending on severity at time of 
construction) and a drainage layer placed to allow for water runoff and discharge while concrete is placed. 
Water can then be discharged outside the construction limits with the use of submersible pumps. To help 
drain wet conditions (if appropriate); the main interior pier line could be supported by a strip footing 
poured monolithically with the exterior wall footing. 

Care should be exercised to prevent water from ponding above or within the bearing soils. A slight swale 
should be constructed uphill of the homesite (if appropriate) to intercept surface runoff and divert it away 
from the foundations. Any natural drainage should be diverted away from the foundations. The final site 
grading for the lot should allow for strong positive drainage away from the foundation. We recommend a 
fall of at least 6 inches be provided for the first 10 feet outward from the foundation walls. For lots with 
moderate to high shrink-swell potential, gutters are recommended. We recommend gutter effluent be 
discharged at a point at least 5 feet outward from the foundation walls. 

LIMITATIONS 

It should be noted that this study was limited in scope to two (2) hand auger borings and classification 
type laboratory testing only. The borings were generally extended to a maximum depth of 72 inches or 
hand auger refusal. The recommendations contained herein were based on the data obtained from the 
hand auger borings, which indicate subsurface conditions at these specific locations at the time of the 
exploration. Soil conditions may vary between borings: Subsurface conditions below the depths 
explored, which could affect building foundations and settlements were not investigated. 

Furthermore, it is sometimes difficult to characterize soil content and consistency using hand auger 
borings alone. Therefore, as a critical part of a complete soil evaluation, all footing excavations should be 
observed by a qualified inspector for conformance with the Virginia Uniform Statewide Building Code 
and to ascertain that soil conditions encountered by our exploration are consistent with conditions 
encountered during construction. If during the course of construction variations appear evident, the 
geotechnical engineer should be informed so that the conditions can be addressed. 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WILUAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CooE CoMPUANCE 

(757) 253-6626 
codecomp@james-city.va.us 

Date: August 1, 2000 

To: Jamestown LLC 
213 Ingram Road 
Williamsburg, VA 23188 
Attn: Lynn Evans 

ENVIRONMENTAL OMSION 

(757) 253-6670 
environ@james-city.va.us 

Re: Greensprings West, Phase 1 trash rack detail 

PWINING 

(757) 253-6685 
planning@james-city.va.us 

CoUNIY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The following comments pertain to the primary control structure and trash rack detail modifications 
that was submitted to our office for review on July 25111 for the Greensprings West wet pond. 

The pond riser has been reconfigured and moved waterward from the interior of the embankment out 
into the lake closer to the upstream embankment toe of slope. The riser structure now has different 
forces acting upon it during drawdown. In addition, the validity of the pond's hydraulic routing and 
designed 2-, 10-, and 1 00-year water surface elevations and 1 00-year design high water freeboard to 
the top of dam are in question due to the riser top changes and extension of the outlet barrel. The 
following information is required for our review so that we can make an informed decision about the 
proposed trash rack modifications. 

1. A vertical baffle plate will be required within the trash rack to prevent anti-vortex and 
swirling conditions since the riser is now out into the normal pool area. T..lJ,.e plate shallbe at_.,_ 
least ~ inch:-galvanized steel,-and welded to the trash rack bar. Rebar and baffle shall be 
painted a dull gray or rust color to blend with a natural setting . 

2. Record drawings for the facility will require details and configurations specific to the riser, 
barrel and trash rack. 

3. A pond check routing of the 2-, 10-, and 100-year as-built water surface elevations with the 
new riser/outlet barrel configuration will be required prior to the record drawing phase and 
release of the bond posted for the facility. The earlier our office receives this information the 
better, because the pond is being used as a sediment basin for the duration of the buildout of 
the project prior to conversion to a permanent BMP facility. 

If you have any concerns or questions regarding these issues, please call me at 253-6670. 

M(&;fufj~-= . 
Environmental Division Inspector 
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v 
Scott Thomas 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Friday, July 28, 2000 3:03 PM 
Mike Woolson 
Greensprings West Phase I Wet Pond 

These are my comments pertaining to the primary control structure modifications as outlined via fax dated July 25th (Lynn 
Evans} for the Greensprings West Phase I wet pond. 

Since it appears that the pond riser has been reconfigured (moved} waterward from interior to the embankment closer to 
the upstream pond toe/water pool, the riser structure will have different forces acting upon it during drawdown. In addition, 
the validity of the pond's hydraulic routing and design (2-, 10- and 1 00-year} design water surface elevations and 1 00-year 
design high water freeboard to top of dam are in question due to riser top changes and extension of the outlet barrel at 
least 25 feet. The following is required. 

1. An vertical baffle plate will be required within the trash rack to prevent anti-vortex and swirling conditions since the riser 
is now out in the water pool area. The plate shall be at least 1/4 inch galvanized steel and welded to the trash rack bar. 
Rebar and baffle shall be painted a dull gray or rust color to blend with a natural setting. 

2. Record drawings for the facility will require details and configurations specific to riser, barrel and trash rack 
medications. 

3. A pond check hydraulic routing with the new riser/outlet barrel configuration will be required prior to the record drawing 
phase and release of the bond posted for the facility. The earlier we see this the better, especially if the pond will be in 
service as a sediment basin for an extended period prior to conversion to a permanent BMP. 

I put the fax back in your mailbox with this email attached. Please relay this to the responsible person. If you need me to 
take any other action (letter, phone call, etc.} let me know. 

Scott 

1 
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CONSULTING ENGINEERS 

Mr. Michael Woolson 
James City County 
Environmental Division Inspector 
10 1-E Mounts Bay Road 
P. 0. Box 8784 
Williamsburg, Virginia 23187-8784 

RE: Greensprings West Phase I 
AES Project No. 8656-1 
Wet Pond 

Dear Mike: 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 

(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

January 12, 2001 

To facilitate your review of the subject project, we are responding to your comments 
dated August 1, 2000: 

Environmental Division 

1) The modified trash rack is shown and detailed. 

2) The record drawings specific to the riser, barrel, and trash rack are provided. 

3) Routing for the 2-, 10-, and 1 00-year storms are provided through the as-built 
structure. The facility will still function properly. 

Should you have further questions or need any additional information, please contact 
me at (757) 253-0040. 

S:\JOBS\8656\0 I\ WORDPROC\DOCUMEN1\86561104.doc 

Sincerely, 

AES Consulting Engineers 

~tv.~ 
Howard W. Price 
Project Manager 
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November 30,2004 

Mr. Bob Oliver 
Jam est own Management LLC 
213 Ingram Road 
Williamsburg, VA 23188 

Subject: 3204 Windsor Ridge South 
Williamsburg, VA 23185 
Greensprings West 

Dear Mr. Oliver, 

This letter is in regards to my property located in Greensprings West. As I understand it, 
your company has and still is responsible for all development and drainage for the 
Greensprings West. The reason for the letter is after six months of verbally trying to get 
resolution to our drainage issues through Jamestown Management LLC, I have grown 
extremely frustrated with the lack of completion. I have personally spoken to you on at 
least three occasions and received verbal commitment that the problem would be resolved 
immediately. In addition, per MollyRoggero at JCC Environmental Department, you 
also committed to her verbally to have this problem resolved immediately. 

Mr. Oliver, with all due respect, it's time for Jamestown LLC to fulfill it's obligation and 
complete the project onsite. In addition, I expect restitution to help me replace 
landscaping (trees & bushes) that have died as well as the loss of soil & mulch due to the 
faulty drainage system put in by Jamestown Management LLC. I will be happy to 
provide you with a bill from my landscaping firm after plants, soil, and mulch are 
replaced. 

Mr. Oliver, I do not want to take this any further than this letter, but if this situation is not 
rectified by 10 December 2004, I will have to take alternative measures against 
Jamestown Management LLC. I am only asking you to complete what you verbally 
committed too. After the drainage has been completed, I will contact my landscaping 
firm who will then provide a quote for what it will take to replace the materials that have 
been loss due to the drainage issues. 

I appreciate your immediate attention to this matter. 

Sincerely, ··'1!{2_....-: 
Tim Saumier -·· /.A, ~1 ~ ... 
757-870-5196 _) 

cc: Molly Roggero (101E Mounts Bay Road, Williamsburg, VA 23188) 
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Tina Cooke 

From: 
Sent: 

ddrexler@unitedproperty.org on behalf of David Drexler [ddrexler@unitedproperty.org] 
Friday, January 16, 2009 10:49 AM 

To: Tina Cooke 
Subject: Greensprings West 

Hi Tina, 
I am the Association Manager for Greensprings West. As we approach the gathering of 
information for the transition from Jamestown LLC to a New Board of Directors for 
Greensprings West could you please provide me with the following documents. First I would 
like the Maintenance Agreement for phase 1. Second, I would like the filtation agreement and 
third the letter concerning BMP for pond 1. Also if you have access to any other agreements 
concerning the wetlands located in the common areas of Greensprings West I would greatly 
appreciate a copy of the letters or agrrements. 
If you can not provide these too me please send me the contact information of the person who 
can. 
I am going to be out of the office from 11 AM today but will return on Monday at 9 AM. My 
office number is 757-345-5383 ext 485. 
Thank you for your help and consideration. 
David M. Drexler 
Association Manager 
Greensprings West 

David Drexler 
Association Manager 
United Property Associates 
103 Bulifants Blvd. Suite A 
Williamsburg, VA 23188 
(757) 345-5383 

Information contained in this email and any attachments are intended for the personal and 
confidential use of the above named recipient. Privileges for client work product and/or 
client communications may apply and are reserved. Any review or distribution by others is 
strictly prohibited. 

If the reader is not the named recipient, you are hereby notified that you have received this 
document in error. If you have received this transmission in error, please contact sender 
and delete all copies. Thank you. 

http://www.unitedproperty.org 

1 
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e 
DEVELOPMENT MANAGEMENT 
101-E MouNTs BAY RoAD, P.O. Box 8784, WilliAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 
EWJRONME.'ifAL DMSION 

(75,7) 253-6670 
ENV!RON@)AMES.CITY. VA. US 

Mr. Bob Oliver 
Jamestown, LLC 
213 Ingram Road 
Williamsburg, VA 23188 

Re: Greensprings West Phase 1 
Lake F Wet Pond #1 

i'LANNING 

(757) 253-6685 
I'LANNING@JAMES.CITY.VA.US 

County Plan No. S-18-99 
County BMP ID Code: JR 048 

Dear Mr. Oliver: 

CoUNlY ENGINEER 

(757) 253-6678 

April 23, 2007 

E-MAIL: devtman@james-city.va.us 
FAX: (757) 259-4032 

MoSQUITO CoNTROL 

(757) 259-4116 

The Environmental Divisions has received a record drawing (asbuilt) and construction certification 
as submitted on January 30, 2007 for the stormwater management facility for the above referenced project. 
The record drawing provides as-built information for a wet pond situated in the southern end of the site. 

Based on our review of the project and a concurrent field inspection as performed on April1th 
2007, the following items must be addressed prior to release of the developer's surety instrument for the 
stormwater management/BMP facility at the site and to proceed with closing out the project: 

Record Drawing: 

1. Label the facility as "Lake F" on the record drawing, consistent with master plan designations. 

2. Label all roadways and lot numbers and subdivision sections on the record drawing. 

3. Label the pump station below the Lake F dam as JCSA Lift Station# 9-6. 

4. Additional asbuilt spot elevations are needed between the landscaping berms along top of dam. 
Although as built top of dam elevation is shown at El. 62 on the cross-section on record drawing 
Sheet 2, contour and plan information on Sheet 1 shows that top of dam elevations may be lower 
than El. 62. 

5. The riser for the BMP is situated in the southern end of the wet pond is a 60-inch diameter riser. 
Riser crest controls normal pool. The asbuilt elevation of the crest of the riser is 0.96 feet higher 
than that approved in the design plan which results in a normal (permanent) pool elevation higher 
than the approved plan. This is not in conformance with the approved plan. 

JR048_GREENSPRINGS_WEST - 275



6. The approved plan required a 5 ft. safety bench along the upstream face of the dam fill 
embankment. Field observations and the record drawing confirm that a narrower bench was used. 
This is not in conformance with the approved plan. 

7. Pond bottom elevations on the approved plan (Elev. 30) do not correspond with the asbuilt 
contours show on the record drawing (Elev. 43/44). This is not in conformance with design water 
quality volume per the approved plan. 

Note: To our knowledge, the only variance granted to the configuration of the stormwater basin was to 
pull the principal spillway control structure from within the dam embankment lakeward and change the 
top unit from a EW-11 top unit to a flat top unit out in the lake with a triangular shaped trash rack/anti
vortex plate. No revised plans were ever submitted or approved to change the pond (bottom) grading 
plan, narrow the safety bench or to change normal pool elevation of the basin. Review of our records 
show no approval letter granted to make these changes. It is noted; however, that based on water quality 
computations for the BMP that there was 2.8 times the water quality provided at El. 56 (3.1 million cubic 
feet) than that required (1.1 million cubic feet). The approved plan was for a pond bottom at El. 30 and a 
normal pool at El. 56. A transmittal by the project engineer dated January 12 2001 was provided to show 
that the reconfigured riser structure would work and meet specified discharge parameters for the pond, 
mainly outflow discharges, freeboard and water surface elevations. The reservoir report in the as built 
routing did show a normal pool at El. 56.96. This was hidden in the asbuilt routing package and cannot 
be constr~ed as approval of a major change to an approved plan. There was no subsequent revision or 
amendment to the approved design or stormwater management plan. 

Construction -Related Items: 

8. Remove debris from recently cut trees from and along the dam fill embankment. 

9. Repair erosion and_bare soil areas on all interior graded pond slopes around the entire pond 
perimeter. 

10. Channel erosion accompanied by evident seepage and ground water present on the emergency 
spillway should be backfilled with compacted material, reseeded and mulched or matted for 
stabilization. 

11. The approved plan indicates a trapezoidal channel for the emergency spillway. The spillway is 
parabolic, it is one half (1/2) foot higher than designed, has no defined channel, with standing 
water in the cart path. 

12. Repair and stabilize bare soil and erosion areas present along the emergency spillway due to 
installation of the irrigation system. 

13. Clear and remove all obstructions from around, inside and within 10 feet ofthe principal flow 
control (riser) structure. This includes: algae, sticks, construction debris, boards, vegetation, etc. 

14. The approved plan called for a trash rack structure; however, none was found in the field. Provide 
a trash rack structure per the approved plan. 

15. During the field inspection the outlet protection and the condition of the five storm drain inflow 
pipes into the basin were not visible due to the pond elevation (ie. submerged). Storm drainage 
·structure SS # 9-1 (36-inch pipe) was o/4 full of water with 1' - 2' of sediment in the pipe at the 
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. . 

outfall. The riprap channel downstream of outfall SS # 9-1 was not Visible and needs to be 
cleaned after pond normal pool elevation issues are resolved. Please note that storm drainage 
structures SS # 9-4 and SS # 9-3 located on Lots 198 and 199 in Greensprings West Phase 3 of 
this project hold water and we have several documented occasions concerning flooded properties 
during rain events due to the lack of positive flow into the BMP. Storm structure SS # 3-2 (18-inch 
RCP) has minor erosion around the drop inlet structure and concrete flume. 

The above related comments are complex and serious issues related to the BMP, especially those 
related to the elevation of the normal pool in relation to the outfall elevation of inflow storm drainage pipes 
and the potential for lot flooding due to pond normal and design water surface elevations. These issues 
must be resolved by the applicant and engineer by reviewing storm drainage system and BMP asbuilt 
elevations with respect to that associated with the approved design plan; reviewing and revising 
appropriate approved design/storm water management plans; and field changes to the drainage/storm water 
management system and revision to the asbuilt (record) drawing. Also, it is your responsibility to provide 
proper advance notification to homeowner association members or residents who border the BMP, as 
appropriate, of any proposed work activity in the area to address field related punch list items. Caution 
shall be exercised to avoid rapid drawdown of the normal water pool. Rapid drawdown could cause a slide 
in saturated portions of the upstream embankment and other shoreline areas or cause alarm to residents 
who live adjacent to the facility. Generally, the facility should notbe left unattended during drawdown, 
draining r~te should not exceed 6 inches per day and any pumping operations shall have proper erosion 
and sediment control measures in accordance Minimum Standard & Spec. 3.26 of the Virginia Erosion and 
Sediment Control Handbook. 

Once this work is satisfactorily completed, contact our office appropriately for are-inspection. We 
can then proceed with final release of the surety and/or clo~ing out the project. One reproducible and one 
blue/black line set of the record drawings will be required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Tina Cooke, 
at 757-253-6743 if you have any further comments or questions. 

cc: AES- G.T. Wilson Jr. -via fax 
ECS Mid-Atlantic, LLC - Michael Galli - via fax 
JCC ENV DIY Inspector- Tina Cooke 

G:\SWMProgram\AsBuilts\S 1899.jr048 
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CONSULTING ENGINEERS 

5248 Olde Towne Road o Suite 1 o Williamsburg, Virginia 23188 

(757) 253-0040 o Fax (757) 220-8994 o E-mail aes@aesva.com 

Mr. Scott Thomas 
James City County 
Environmental Division 
101 Mounts Bay Road 
P. 0. Box 8784 
Williamsburg, Virginia 23187-8784 

RE: Greensprings West Phase III 
AES Project No. 8656-4 

Dear Scott: 

February 23, 2000 

To facilitate your review of the subject project, we are responding to your comments 
dated February 16,2000: 

/1. 
()~ 

A stockpile area was provided in Phase I at the south side of the entrance to Greensprings 
West that serves the entire project. The engineer, the contractor, and the County agreed 
upon this area. The contractor also agrees to maintain proper erosion and sediment 
controls at this location during construction. This includes such items as silt fence and 
check dams. ol2. See note I above. 

A There is no three on comment list. 

4. A 60-foot long rip rap apron is being provided in this swale. 
/1 I& 0 - Fr /l.JP/t.l'iP A~W ~E"S. Not;~ IN 6- Fo,£. Fit.,7£f2.1N6r. 

/s. Clearing limits are extended accordingly. 

LA blow up on sheet 10 more clearly defines the trap boundaries. 

~ Sheet 15 indicates all pertinent information for the rip rap. Sheet 8 and 1 0 labels are also 
revised. 

~Data for drainage areas, coefficients, time of concentration, and intensity are all provided 
in the storm sewer calculations provided. An additional sheet showing the derivation of 
Mannings "n" values is included. 
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\ Mr. Scott Thomas 
February 23, 2000 
Page2 

9. A note concerning inlet shaping is added to sheet 8. 

We appreciate your effort in expediting this approval for a Land Disturbing Permit. 
Should you have further questions or need any additional information, please contact me 
at (757) 253-0040. 

8656\04\ WORDPROC\DOCUMENT\86564105 .hwp.doc 

Sincerely, 

AES Consulting Engineers 

Howard W. Price 
Project Engineer 
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Scott Thomas 

From: 
Sent: 
To: 
Subject: 

Scott Thomas 
Friday, July 28, 2000 3:03 PM 
Mtker"Woolsoh ·-

' Greensprings West Phase I Wet Pond -

These are my comments pertaining to the primary control structure modifications as outlined via fax dated July 25th (Lynn 
Evans) for the Greensprings West Phase I wet pond. 

Since it appears that the pond riser has been reconfigured (moved) waterward from interior to the embankment closer to 
the upstream pond toe/water pool, the riser structure will have different forces acting upon it during drawdown. In addition, 
the validity of the pond's hydraulic routing and design (2-, 10- and 1 00-year) design water surface elevations and 1 00-year 
design high water freeboard to top of dam are in question due to riser top changes and extension of the outlet barrel at 
least 25 feet. The following is required. 

1. An \f9_rtjc;:_?TQ:~Tfl~l§ferwill be required within the trash rack to prevent anti-vortex and swirling conditions since the riser 
is now out in the water pool area. The plate shall be at least 1/4 inch galvanized steel and welded to the trash rack bar. 
Rebar and baffle shall be painted a dull gray or rust color to blend with a natural setting. 

2. Record drawings for the facility will require details and configurations specific to riser, barrel and trash rack 
medications. 

3. A pon_Q_ i;fl_eckllydra~!!_ngwith the new riser/outlet barrel configuration will be required prior to the record drawing 
phase and release of the bond posted for the facility. The earlier we see this the better, especially if the pond will be in 
service as a sediment basin for an extended period prior to conversion to a permanent BMP. 

I put the fax back in your mailbox with this email attached. Please relay this to the responsible person. If you need me to 
take any other action (letter, phone call, etc.) let me know. 

Scott 

1 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTs BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

(757) 253-6626 
codeco m p@j ames-city. va. us 

Date: August 1, 2000 

To: Jamestown LLC 
213 Ingram Road 
Williamsburg, VA 23188 
Attn: Lynn Evans 

ENviRONMENTAL DIVISION 

(757) 253-6670 
environ@james-city. va. us 

Re: Greensprings West, Phase 1 trash rack detail 

PLANNING 

(757) 253-6685 
planning@james-city. va.us 

CoUNIY ENGINEER 

(757) 253-6678 
INTEGRATED PFSr MANAGEMENT 

(757) 253-2620 

The following comments pertain to the primary control structure and trash rack detail modifications 
that was submitted to our office for review on July 25111 for the Greensprings West wet pond. 

The pond riser has been reconfigured and moved waterward from the interior of the embankment out 
into the lake closer to the upstream embankment toe of slope. The riser structure now has different 
forces acting upon it during drawdown. In addition, the validity ofthe pond's hydraulic routing and 
designed 2-, 10-, and 1 00-year water surface elevations and 1 00-year design high water freeboard to 
the top of dam are in question due to the riser top changes and extension of the outlet barrel. The 
following information is required for our review so that we can make an informed decision about the 
proposed trash rack modifications. 

1. A vertical baffle plate will be required within the trash rack to prevent anti-vortex and 
swirling conditions since the riser is now out into the normal pool area. The plate shall be at 
least lf4 inch, galvanized steel, and welded to the trash rack bar. Rebar and baffle shall be 
painted a dull gray or rust color to blend with a natural setting. 

2. Record drawings for the facility will require details and configurations specific to the riser, 
barrel and trash rack. 

3. A pond check routing of the 2-, 10-, and 100-year as-built water surface elevations with the 
new riser/outlet barrel configuration will be required prior to the record drawing phase and 
release of the bond posted for the facility. The earlier our office receives this information the 
better, because the pond is being used as a sediment basin for the duration of the buildout of 
the project prior to conversion to a permanent BMP facility. 

If you have any concerns or questions regarding these issues, please call me at 253-6670. 

J&er~Jj,L-= 
Environmental Division Inspector 
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DEVELOPMENT MANAGEMENT . 
101-A MoUNTS BAY RoAD, P.O. Box 8784, WilliAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 

E-MAIL: devtman@james-city.va.us 
FAX: (757) 253-6822 

ENVIRONMENTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

Bob Oliver 
Jamestown, LLC 
213 Ingram Road 
Williamsburg, VA 
23188 

l'LANNING 

(757) 753-6685 
planning@james-city.va.us 

Re: Greensprings West Phase 1 Wet Pond #1 
County Plan No. S-18-99 
County BMP ID Code: JR-048 

Dear Mr. Oliver: 

CoUNTY ENGINEER 

(757) 253-6678 

March 31,2010 

MosQUITO CoNTRoL 

(757) 259-4116 

The Environmental Divisions has received a record drawing (asbuilt) and construction certification 
for the stormwater management facility for the above referenced project. The record drawing provides as
built information for a wet pond situated in the southern end of the site. 

Based on our review of the project and a concurrent field inspection the following items must be 
addressed prior to release of the developers surety instrument for the stormwater management!BMP facility 
at the site and to proceed with closing out the project: 

Construction - Related Items: 

1. Repair erosion on BMP slopes around the entire perimeter. 

2. The efforts to remove sediment from five inlets to the BMP have created erosion of the slopes and 
must be repaired. A limited area of sediment was removed from the end of the inlet pipes and 
should be tapered into the pond to reduce sediment accumulation in the future. 

3. The stockpile of material removed from the rip rap channel associated with SS# 9-1 must be 
removed. The area should be stabilized thereafter. 

Also, it is your responsibility to provide proper advance notification to homeowner association metnbers or 
residents who border the BMP, as appropriate, of any proposed work activity in the area to address 
construction-related or routine maintenance items. 

Once this work is satisfactorily completed, contact our office appropriately for are-inspection. We can 
then proceed with final release of the surety and/or closing out the project. 
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Please contact me at 757-253-6702 or the assigned Environmental Division inspector, Tina Creech, at 757-
253-6743 if you have any further comments or questions. 

cc: AES- G.T. Wilson Jr. -via fax 
ECS Mid-Atlantic, LLC- Michael Galli -via fax 
JCC ENV DIY Inspector- Tina Creech 

Sincerely, 

William A. Cain, P.E. 
Chief Engineer 
Environmental Division 
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CONSULTING ENGINEERS 

Mr. Matthew Maxwell 
James City County 
Development Management 
101-E Mounts Bay Road 
P. 0. Box 8784 
Williamsburg, Virginia 23187-8784 

RE: Greensprings West Phase I 
AES Project No. 8656-1 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 

(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

May4, 1999 

James City County Case No. sp..;o::I8-99 

Dear Mr. Maxwell: 

To facilitate your review of the subject project, AES is pleased to provide you with the 
following letter detailing the action taken by us to address your comments. We hope this will 
expedite the final approval of this project. 

Planning Division 

1) The owner has requested a change. for land bay S-1 included in the revised proffers. 
This was agreed upon at the D.RC. meeting of 4/28/99. 

··-- ----------- ---------- -------,------------------ ---- --------------------~--------···--- -------------
2) A note has been added to the plat indicating the remaining lots. 

3) The appropriate tum lane infonnation is added to sheet 13. 

4) The owner is planning to add a separate paved trail to the entrance road. 

Environmental Division 

~ 1-6) The owner agrees to handle all these items. 
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Mr. Matthew Maxwell 
May 3,1999 

·cZ 2 
Following our meeting with Darryl Cook and John Home, the golf course grading is 
acceptable. ~ s ~ ,s c....v...r ""~--

~ 8) Limits of clearing are labeled on the plan. 

~9) 

@) 
·~13) 

~14) 

~15) 

Th limits of cut and fill slopes are also labeled. 

Wetlands do not appear on our sheets. - a..ot W E 6 

The 1 00-year floodplain is noted on the plans. ~ ............. .:L. 

There is a note on sheet 7 addressing the soil stockpile area 

Proper E & S measures are shown on the plans. 

A construction ~uence and narrative are now provided on the plans. 
~. ~ ............. ? 

16) 

~17) The top of the emergency spillway is in cut. 
~ ~ 

~ \ 18)\ The stormwater management facility will act as a sediment basin during construction. 
~.,/) 

~ c:- ~ Adequacy calculations are provided. 
-~--, 

~~ .. 20) \ System #1 shows all drainage areas flowing into the existing storm pipe at critical 
depth. 

~21) 

~'- )if 

f~c_ .j/jf 

System #2 has also been revised. 

The attached drainage area map shows all pertinent information used to derive CN and 
TC. The tailwater is already included in the calculations for culvert #1. 

An updated BMP worksheet is included. 

--.,....-.. -----~ ·®--co~ation ~ents-for Natmat oPen sJ,ace are;s·ax-e-S"Pecifieti on-i)ians:--~ ~se c:-
~ 25) Fifteen-foot access easements above the 100-year elevation is provided. 

~ 26) Slope protection is provided as necessary. 

-~ 27) Riprap is provided everywhere as requested. 

~28) More than 20 feet of clearing is shown for deep sewer, however, only 20-foot 
easements are provided for JCSA. 

"" 29) Slope stabilization has been accounted for on the plans. 
'Y\~~.s 

---------:r 
/ ~ ... "~!5'~" 
l ~t:~~'t>\'T\0,...~~ .~ ~'-'-
\ f' ~ :. ""T"' \~.,. Wtrrul 
,, __ ,..... \l>'T 0~ .. \ n.. .. '\ 
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Mr. Matthew Ma"Xwell 
May 3, 1999 
Page3 

JJ)},) Williamsburg Environmental Group has already provided the permit information. 
;..,_~-

__ 31} The attached checklists are completed. 

Fire Department 

1) Road "C" waterline has been changed to 8 inch the entire length. 

Heath Department 

1) The cover sheet includes the note concerning any existing wells. 

V.D.O.T. 

1) Sheet 13 shows the striping plan for route 614. 

2) Sight distance, speed limit, and distance to nearest intersection are provided. 

3) Overall plan is provided. 

4) VDOT general notes are provided. 

5) Intersection radii have been adjusted accordingly. 

6) Temporary tee turnarounds are provided. 

7) Sight distance for Road "A" is revised. 

9) The note about the stormwater management facility is on sheet 8. 

I 0) Vicinity map is revised. 

11) There are easements provided to handle culvert pipes outside the right of way. 

12) Underdrains are provided in all medians. 

13) The spread calculations are revised. 

14) Drop inlets have also been revised. 
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Mr. Matthew Maxwell 
May 3, 1999 
Page4 

15) A letter requesting an exception to pavement width has been sent to John Home. 

16) Drop inlet 4-1 works now. 

17) All DI-S's now have type III grates. 

18) System 2 has been revised. 

Should you have further questions or need any additional information, please contact 
me at (757) 253-0040. 

S:\JOBS\8656\0I\WORDPROC\DOCUMEN1\86561101.doc 

Sincerely, 

AES Consulting Engineers 

Howard W. Price 
Project Engineer 

-0-.---- .. -.,.---_ --·---·-- ----~~·--·-·· ·~·---- - -~------------~- ------- . ---------------···----.. ----..... ----_-.. .. --. ............ __ -----
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ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. Bob Oliver 
Jamestown Management Corp., LLC 
213 Ingram Road 
Williamsburg, Virginia 23188 

Reference: BMP Dam Evaluation 
Greensprings West Subdivision- Phase I 
James City County, Virginia 

Dear Mr. Oliver, 

March 12, 2003 

ECS Project No. 07:6104 

Engineering Consulting Services (ECS), Ltd. was requested to observe and evaluate the 
condition of the existing stormwater management pond dam constructed as a BMP facility for 
Phase I of the Greensprings West subdivision. Our records indicate the dam was constructed 
around July of 1999. Personnel with ECS, Ltd. provided earthwork observation and testing 
during the construction of the dam embankment. 

We p~ifcirined key trench suhgrade o1J~ervations and C()ll}p~~tign_ testing of the eii1ban1anent fill 
. cimini C()nsJtuction. Our density tests indicated compaction of the fifl material to at least 95 
percent of the Standard Proctor maximum dry density per ASTM D698 at the elevations tested. 
A follow up site visit was performed on March 12, 2003 to observe the condition of the dam 
embankment. At the time of this site visit, the dam embankment appeared to be structurally 
sound and covered with vegetation. 

Based on test data, the follow up inspection and also considering that the dam has remained in 
generally good condition since its construction, it is our professional opinion that the- BMP . 
embankment a!Jp~(l!'S- to _ have been. ·constructe~ iii ric;confance with acceptable COUStrudion 
~!~ctices:_~ · · · · · · ·· · ·· · · - -· · 

General Comments 

This report has been prepared in order to aid in the evaluation of this stormwater management 
facility. 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 the embankment 
characteristics. 

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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BMP Dam Evaluation 
Greensprings West Subdivision 
James City County, Virginia 
ECS Project No. 07:6104 
Page 2 

We appreciate being of continued service to you on this project. 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, 

ENGINEERING CONSULTING SERVICES, L~~~(l\r111 

~ ~ ~ ~4J~h.~--Ji ·:: .• ~.' 
"'~ '!::::. . ...._~.. ·~".J, {~\. 

~ Vi'-'' .a.~' 
J.DavidEakes,E.I.T.~ . 0 £\~ 
FieldEn~· eer ~ MJC \~~ 

~: HAEL J. GALLI ~;) ~ 
0 No. 030684 ~>·;,.1 ~ ,.__ ¥Y u... j:S"'t Michael J. Galli, P.E. .... ~ ·. 

Principal Engineer ~"~~ ~~ 
88IONAL EN.G\\\' 

Enclosures: • Section 4 - Constructi~C-ertifica!rt~1 ~w'liq'"" 

Copies: 

Eakes/let/61 044ltr.doc 
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CONSULTING ENGINEERS 

Mr. Scott Thomas, P.E. 
James City County Environmental Division 
101-E Mounts Bay Road 
P.O. Box 8784 
Williamsburg, Virginia 23187-8784 

RE: Greensprings West Phase I Lake "F" BMP 
County Plan No. S-18-99 
County BMP ID Code: JR 048 
AES Project No. 8656-07 

Dear Mr. Thomas: 

June 12, 2009 

5248 Olde Towne Road, Suite 1 
Williamsburg, VA 23188 

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

www.aesva.com 

The following is a response to comments received from your office in reference to Greensprings 
West Phase I Lake F Wet Pond No. 1. 

Record Drawing: 

1. Label the facility as "Lake F" on the record drawing, consistent with master plan designations. 
Response: The facility has been labeled "Lake F" as requested. Please refer to Plan Sheet 8. 

2. Label all roadways and lot numbers and subdivision sections on the record drawing. 
Response: The requested information has been added to Plan Sheet 8 as requestcil. 

3. Label the pump station below the Lake F dam as JCSA Lift Station # 9-6. 
Response: The requested information has been added to Plan Sheet 8 as requested. 

4. Additional as-built spot elevations are needed between the landscaping berms along top of dam. 
Although as-built top of dam elevation is shown at El. 62 on the cross-section on record drawing 
Sheet 2, contour arid plan information on Sheet I shows that top of dam elevations may be lower 
than El. 62. 
Response: Additional spot elevations were added to the top of dam as requested. Please 
refer to Plan Sheet 8. 

S. The riser for the BMP is situated in the southern end of the wet pond is a 60-inch diameter riser. 
Riser crest controls normal pool. The as-built elevation of the crest of the riser is 0.96 feet higher 
than that approved in the design plan which results in a normal (permanent) pool elevation higher 
than the approved plan. This is not in conformance with the approved plan. 
Response: Additional work was performed by the Owner this past summer to correct the 
riser elevation issue. The elevation, as will be noted in the attached calculation, has been 
reduced to 56.15 (design= 56.00). 

Williamsburg • Richmond • Gloucester • Fredericksburg 
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Mr. Scott Thomas, P.E. 
June 12, 2009 

AES Project No. 8656-07 ~ \\);, 
Page2 ~ ~ 

6. The approved plan required a 5 ft safety bench along the upstream face of the dam fil] ~ 1 
embankment Field observations and the record drawing confirm that a narrower bench was used ~. .::.;l • 
This is not in conformance with the approved plan. - \ ~ 
Response: During the efforts to reduce the riser elevation the safety bench was redressed to ~ ~ ~ 
achieve the planned 5' width. It should be noted that there are section of the dam's length ~ ~ ~ ~ 
where this width is plus or minus the required width. Average width ofthe bench is 5 foot in~ ~ .:S 
~ili ~j 

7. Pond bottom elevations on the approved plan (Elev 30) do not correspond with the as built 
contours show on the record drawing (Elev 43/44). This is not in conformance with design water -
quality volume per the approved plan. ~ 
Response: This elevation difference noted was due to a use change of the pond ''wet~ l Q, 
volume. Originally this pond was anticipated to be used as a facility to provide the prima.I') ~ ~ ro -a 
irrigation for the golf course. Since this pond is now used in conjunction with other facilitie~ ' ~ 
within the subdivision the excess volume of this pond is being used for irrigation while ' ~ 

"' Qo maintaining the water quality volume. Please refer to the response to Item 7 (Note) below. ~ e 
q "-:1. 

Note To our knowledge the only variance granted to the configuration of the stormwater basin was to pull 
the principal spillway control structure from within the dam embankment lake ward and change the top 
unit from a EW-11 top unit to a flat top unit out in the lake with a triangular shaped trash rack/anti
vortex plate No revised plans were ever submitted or approved to change the pond (bottom) grading plan, 
narrow the safety bench or to change normal pool elevation of the basin Review of our records show no 
approval letter granted to make these changes It is noted, however, that based on water quality 
computations for the BMP that there was 2.8 times the water quality provided at El. 56.00 (3 1 million 
cubic feet) than that required (1 .1 million cubic feet) The apprffved plan Was for a pond bottom at El. 
30.00 and a normal pool at El 56.00. A transmittal by the project engineer dated January 12, 2001 was 
provided to show that the reconfigured riser structure would work and meet specified discharge 
parameters for the pond, mainly outflow discharges freeboard and water surface elevations The reservoir 
report in the as-built routing did show a normal pool at El 56.96 This was hidden in the as built routing 
package and cannot be construed as approval of a major change to an approved plan There was no 
subsequent revision or amendment to the approved design or stormwater management plan. 
Response: BMP as-built conditions were revisited in the summer of 2008 by the Developer to 
address the non-compliance of the constructed safety bench versus the planned safety bench. It is 
noted that no calculations, or data, was provided for the reduction in pond depth, but it should be 
noted that this depth, was at one time, designed to fulfill the need for the golf course irrigation as 
well as to comply with water quality requirements. The fulfillment of this need for golf course 
irrigation water was achieved by the use of other ponds within the vicinity of the National Golf 
Course and not through the JCSA potable water supply. AES also has noted that the 1.1 million 
cubic foot requirement for water quality volume in the original design calculation at elevation 
56.00, has been achieved, with the current volume of the as-built pond elevation of 56.0 is 1.432 
million cubic feet, this volume does exceed the aforementioned 1.1 mlllion cubic feet requirement. 
The 56.96 elevation was not intended to be hidden from County review but was meant to provide 
the County with the as-built conditions of the facility whether the construction was according to 
plan or not. Since the time these comments were offered by the Environmental Division, the 
Developer has returned to the site and corrected the riser condition. Given the limitations of the 
material used to construct the riser, the riser elevation has been reduced to elevation 56.15. As 
previously stated the safety bench and the riser/water quality should now be ill comolianc_ewith ilie 
original design. Please refer to the attached plans with this submittal. OuJ ~o.J.. \{~~ nUS 

~Me-~ ~ ~~ t-to 
~~ ~ \'? ~()\~ 
IA.l Ve%~.; • 

~i~ 
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Mr. Scott Thomas, P .E. 
June 12,2009 

AES Project No. 8656-07 
Page 3 

Construction - Related Items (Information concerning the following Items has been provided by Mr. 
Robert Oliver of Jamestown Management Corp. and is not verified by AES, except (or the trash rack 
construction): 

8. Remove debris from recently cut trees from and along the darn fill embankment. 
Response: All debris has been removed from the dam embankment. 

9. Repair erosion and bare soil areas on all interior graded pond slopes around the entire pond 
perimeter. 
Response: All erosion bas been addressed. Process is ongoing to maintain for golf and BMP 
quality. 

10. Channel erosion accompanied by evident seepage and ground water present on the emergency 
spillway should be backfilled with compacted material, reseeded and mulched or matted for 
stabilization. 
Response: Channel has been rebuilt and re-stabilized. 

11. The approved plan indicates a trapezoidal channel for the emergency spillway. The spillway is 
parabolic, it is one half (1 /2) foot higher than designed has no defined channel, with standing 
water in the cart path. 
Response: It is noted that the spillway is constructed higher than the planned elevation. 
Richard Smith of AES paid a visit to the site on January 28, 2009, which was a rainy day 
and observed a nearly flat section at this location, there was no standing water in the cart 
path at that time (please refer to the attached photographs) an approximate distance of 12' 
was noted across the flattest section of ground and cart path. Based upon this information it 
would be assumed this would be the location of the emergency spillway section. 

The rectangular section was chosen for the computations to provide a more 
conservative approach to this comment item, it does not take into account the side slopes 
that would obviously come into play during an actual 100-year storm event where the 
emergency spillway would become active. The attached calculations show an emergency 
spillway with an average elevation of 60.07 (60.23 to 59.92), a conservative rectangular 
section of 12' wide produced a water elevation of 61.77 during the 100-year event (Please 
refer to the attached calculations). It is noted that this spillway is not at the planned 
elevation but does produce a water depth over the spillway of 1.77' (through a modeled 
rectangular section) where the original design model produced a depth of 1.77' as well. 

12. Repair and stabilize bare soil and erosion areas present along the emergency spillway due to 
installation of the irrigation system. 
Response: Area around irrigation system has been backfilled and stabilized. 

13. Clear and remove all obstructions from around, inside and within 10 feet of the principal flow 
control (riser) structure This includes algae, sticks, construction debris, boards, vegetation, etc. 
Response: Debris has been removed. Regular inspections maintain the free flow through the 
trash rack. 

14. The approved plan called for a trash rack structure, however, none was found in the field. Provide 
a trash rack structure per the approved plan. 
Response: Trash rack has been installed. 
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Mr. Scott Thomas, P .E. 
June 12, 2009 

AES Project No. 8656-07 
Page4 

15. During the field inspection the outlet protection and the condition of the five storm drain inflow 
pipes into the basin were not visible due to the pond elevation (i.e. submerged). Storm drainage 
structure SS# 9-1 (36-inch pipe) was 3/4 full of water with 1 '- 2' of sediment in the pipe at the 
outfall. The riprap channel downstream of outfall SS# 9-1 was not visible and needs to be cleaned 
after pond normal pool elevation issues are resolved. Please note that storm drainage structures 
SS # 9-4 and SS # 9-3 located on Lots 198 and 199 in Greensprings West Phase 3 of this project 
hold water and we have several documented occasions concerning flooded properties during rain 
events due to the lack of positive flow into the BMP Storm structure SS# 3-2 (18-inch RCP) has 
minor erosion around the drop inlet structure and concrete flume. 
Response: All obstructions have been removed from piping. BMP channel downstream of 
#9-1 has been excavated to provide open, un-obstructed flow to main BMP. 

It is our sincere request this as-built certification be granted with the efforts recently completed 
by the Developer to comply with the originally planned design intent for this facility. 

Project Engineer 
rsmith@aesva.com 
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Tina Cooke 

From: 
Sent: 
To: 
Cc: 
Subject: 

Bob, 

Tina Cooke 
Wednesday, January 28, 2009 8:22 AM 
'Bob Oliver' 
Joe Buchite; William Cain; Scott Thomas 
Greensprings West Phase I- JR-048- Lake F 

You indicated during our conversation yesterday that the necessary repairs were completed as requested in our 4/23/07 
response to the as-builts submitted for review. It is imperative to submit the revised as-builts due to the seriousness of 
the BMP issues identified during our last inspection. Please contact me with a time frame concerning re-submission of 
the as-builts so that we may schedule the final inspection. 

Thanks, 

Tina Cooke 
Environmental Inspector 
]ames City Environmental Division 
(757) 253-6743 

1 
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FW: Greensprings West Drainage Issues Page 1 of3 

Tina Cooke 

From: Tina Cooke 

Sent: Thursday, April12, 2007 6:50AM 

To: 'Bob Oliver' 

Subject: RE: Greensprings West Drainage Issues 

When we met concerning the drainage problems Matt said that Willie had recently 
scoped/videoed the pipes with VDOT so that the roads could be taken into the system. He was 
going to either get the tape that applied to this drainage system or the notes that indicate the 
pipe conditions before the DI repairs were made in case the problem was more extensive 
(failures at joints, etc.) 

Does this help? If not, I'm out of my classes for the week so just give me a call. 

Tina 

From: Bob Oliver [mailto:rmoliver@tni.net] 
Sent: Wednesday, April 11, 2007 7:30 AM 
To: Tina Cooke 
Subject: RE: Greensprings West Drainage Issues 

Tina, 
Tell me again what you mean by pipe scoping? 

8o6 Ollller, PE 
Jamestown Contracting, LLC 
o) 757-220-0856 
f) 757-220-0916 

From: Tina Cooke [mailto:TCooke@james-city.va.us] 
Sent: Tuesday, AprillO, 2007 7:22AM 
To: Bob Oliver 
Cc: Joe Buchite 
Subject: RE: Greensprings West Drainage Issues 

Bob, 

Once again, several of the homeowners located at 3193 Eagles Watch are concerned with the 
yard drain sink hole. Has Matt obtained the pipe scoping or scheduled the repairs? These folks 
want to do some landscaping and I asked them to hold off until you can access the DI through 
their property. 

Thanks, 
Tina Cooke 
Environmental Inspector 
James City Environmental Division 
(757) 253-6743 

4/12/2007 
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FW: Greensprings West Drainage Issues 

From: Bob Oliver [mailto:rmoliver@tni.net] 
Sent: Thursday, December 14, 2006 11:33 AM 
To: Tina Cooke 
Subject: RE: Greensprings West Drainage Issues 

Page 2 of3 

The outfall was cleaned well, but accessing deep into the 'wetlands channel' will be almost impossible. The pipe 
is not obstructed although there are cattails down stream that probably should not be disturbed anyway. Simply 
put, the channel meanders but is not fully excavated to the bridge. 
Cheers, 

Bol Olll'Dt, PE 
Jamestown Contracting, LLC 
o) 757-220-0856 
f) 757-220-0916 

From: Tina Cooke [mailto:TCooke@james-city.va.us] 
Sent: Thursday, December 14, 2006 11:18 AM 
To: Bob Oliver 
Subject: RE: Greensprings West Drainage Issues 

Bob, 

Funny you should mention this .... Cindy Renault left me a message recently and I've been 
meaning to go out to look at the repairs. In her message she indicated that the homeowners 
did not feel that it was cleaned "enough" so I need to go and check it out. Have you looked at 
it since it was completed? If so, what do you think? 

Thanks, 
Tina 

From: Bob Oliver [mailto:rmoliver@tni.net] 
Sent: Thursday, December 14, 2006 10:37 AM 
To: Tina Cooke 
Subject: RE: Greensprings West Drainage Issues 

Tina, 
This is done. Is it to everyone's happiness? 
Cheers 

Bol Olll'Dt, PE 
Jamestown Contracting, LLC 
o) 757-220-0856 
f) 757-220-0916 

From: Tina Cooke [mailto:TCooke@james-city.va.us] 
Sent: Monday, November 27, 2006 9:02 AM 
To: Bob Oliver 
Subject: FW: Greensprings West Drainage Issues 

4/12/2007 
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FW: Greensprings West Drainage Issues Page 3 of3 

Bob, 

Just a reminder- two weeks ago you were going to call me with a clean out date. The 
homeowners are concerned and a scheduled date would be helpful. 

Thanks, 
Tina 

From: Tina Cooke 

Sent: Tuesday, October 17, 2006 2:49 PM 

To: Bob Oliver 

Cc: Joe Buchite 

Subject: Greensprings West Drainage Issues 

Bob, 

I spoke to Darryl & Wayland concerning the outfall to the pond at Greensprings West on 
Friday. I explained the need to clean the outfall as soon as possible & both of them indicated 
that according to the approved plan, the outfall calls for a 60' long rip rap apron with a 
variable width maintenance easement that allows for this clean out. 

Please let me know when Matt has the drainage information we discussed on site & when the 
cleaning of the outfall noted above is scheduled. 

Thank you for responding so quickly, 
Tina 

4/12/2007 
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DEVELOPMENT MANAGEJ\fENT 
10'1-E .Mm,r-.'n B~Y RoAD, P.O. Box. 8i84, \"fll.tJAMSllt:RG, VtRGINIA 23187-8784 
(757) 25.3..(i671 

Mr. Bob Oliver 
Jamestown, LLC 
213 Ingram Road 
Williamsburg, VA 23188 

Re: Greensprings West Phase I 
Lake F Wet Pond #1 

l'l:ANNII"; 

\757) 253-6685 
'PL\.:'iN!NG@fA.W:'..(:l1Y.VAXS 

County Plan No. S-18-99 
County BMP ID Code: JR 04.8 

Dear Mr. Oliver: 

OmNTY fx<:aNEF.R 

(757) 253-t67S 

E-MAil.: devtman@james-city.va.us 
J:.\X: (757) 259-4032 

. MOSQ!.i!I() (ON1'l!Ol 

(757)159·4116 

The Environmental Divisions has received a record drawing (asbuilt) and construction certification 
as submitted on January 30, 2007 for the storm water management facility tbr the above referenced project. 
The record drawing provides as-built infonnation for a wet pond situated in the southern end of the site. 

Based on our review of the project and a concurrent field inspection as perfonned on April l21
h 

2007, the following items must be addressed prior to release of the developer's surety instrument for the 
stormwater management!BMP facility at the site and to proceed with closing out the project: 

Record Drawlng: 

1. Label the facility as "Lake F" on the record drawing, consistent with master plan designations. 

2. Label all roadways and lot numbers and subdivision sections on the record drawing. 

3. Label the pump station below the Lake F dam as JCSA Lift Station# 9-6. 

4. Additional asbuilt spot elevations are needed between the landscaping berri1s along top of dam. 
Although asbuilt top of dam elevation is shown at El. 62.on the cross-section on record drawing 
Sheet 2, contour and plan information on Sheet I shows that top of dam elevations may be lower 
than El. 62. 

5. The riser for the BMP is situated in the southern end of the wet pond is a 60-inch diameter riser. 
Riser crest controls normal pooL The asbuilt elevation of the crest ofthe riser is 0. 96 feet higher 
than that approved in the design plan which results in a normal (permanent) pool elevation higher 
than the approved plan. This is not in conformance with the approved plan. 
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6. The approved plan required a 5 ft. safety bench along the upstream face of the dam fill 
embankment. Field observations and the record drawing confirm that a narrower bench was used. 
This is not in conformance with the approved plan. 

7. Pond bottom elevations on the approved plan (Elev. 30) do not correspond with the asbuilt 
contours show on the record drawing (Elev. 43/44). This is not in conformance with design water 
quality volume per the approved plan. 

Note: To our knowledge, the only variance granted to the configuration of the stormwater basin was to 
pull the principal spillway control structure from within the dam embankment lakeward and change the 
top unit from a EW-11 top unit to a flat top unit out in the lake with a triangular shaped trash rack/anti
vortex plate. No revised plans were ever submitted or approved to change the pond (bottom) grading 
plan, narrow the safety bench or to change normal pool elevation of the basin. Review of our records 
show no approval letter granted to make these changes. It is noted; however, that based on water quality 
computations for the BMP that there was 2.8 times the water quality provided at El. 56 (3.1 million cubic 
feet) than that required (1.1 million cubic feet). The approved plan was for a pond bottom at El. 30 and a 
normal pool at El. 56. A transmittal by the project engineer dated January 12 2001 was provided to show 
that the reconfigured riser structure would work and meet specified discharge parameters for the pond, 
mainly ouiflow discharges, freeboard and water: surface elevations. The reservoir report in the as built 
routing did show a normal pool at El. 56. 96. This was hidden in the as built routing package and cannot 
be construed as approval of a major change to an approved plan. There was no subsequent revision or 
amendment to the approved design or stormwater management plan. 

Construction -Related Items: 

8. Remove debris from recently cut trees from and along the dam fill embankment. 

9. Repair erosion and bare soil areas on all interior graded pond slopes around the entire pond 
perimeter. 

10. Channel erosion accompanied by evident seepage and ground water present on the emergency 
spillway should be backfilled with compacted material, reseeded and mulched or matted for 
stabilization. 

II. The approved plan indicates a trapezoidal channel for the emergency spillway. The spillway is 
parabolic, it is one half(l/2) foot higher than designed, has no defined channel, with standing 
water in the cart path. 

12. Repair and stabilize bare soil and erosion areas present along the emergency spillway due to 
installation of the irrigation system. 

13. Clear and remove all obstructions from around, inside and within 10 feet of the principal flow 
control (riser) structure. This includes: algae, sticks, construction debris, boards, vegetation, etc. 

14. The approved plan called for a trash rack structure; however, none was found in the field. Provide 
a trash rack structure per the approved plan; 

15. During the field inspection the outlet protection and the condition of the five storm drain inflow 
pipes into the basin were not visible due to the pond elevation (ie. submerged). Storm drainage 
structure SS # 9-1 (36-inch pipe) was :Y.. full of water with I ' -- 2' of sediment in the pipe at the 
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outfall. The riprap channel downstream of outfall ss # 9-1 was not visible and needs to be 
cleaned after pond normal pool elevation issues are resolved. Please note that :norm drainage 
structures SS # 9-4 and SS # 9-3 located on Lots 198 and 199 in Greensprings West Phase 3 of 
this project hold water and we have several documented occ~;tsions concerning flooded properties 
during rain events due to the lack of positive flow into the BMP. Storm structure SS # 3-2 (18-inch 
RCP) has minor erosion around the drop inlet structure and concrete flume. 

The above related comments are complex and serious issues related to the BMP, especially those 
.related to the elevation of the normal pool in relation to the outfall elevation ofinflow.storm drainage pipes 
and the potential for lot flooding.due to pond normal and design water surface elevations. These issues 
must be resolved by the applicant and engineer by.reviewing storm drainage system and BMP asbuilt 
elevations with respect to that associated with the approved design plan; reviewing and revising 
appropriate approved designlstormwater management plans; and field changes to the drainage/storm water 
managementsystem and revision to the asbti.ilt (record) drawing. Also, it is your responsibility to provide 
proper advanc~ notification to homeowner association members or residents who border the BMP, as 
appropriate, of any proposed work activity in the area to address.field related punch list items. Caution 
shi:dl be exercised to avoid rapiddrawdown of the normal water pool.· Rapid drawdown could ca~se a slide 
in saturated portions of the upstream embankment and other shoreline areas or cause alarm to residents 
who live adjacent to the facility. Generally~ the facility should not be left unattended during drawdown, 
draining rate should not exceed 6 inches per day and any pumping operations shall have proper erosion 
and sediment control measures in accordance Minimum Standard & Spec. 3.26 of the Virginia Erosion and 
Sediment Control Handbook. 

Orice this work is satisfactorily completed, contact our office appropriately for are-inspection. We 
can then proceed with final release of the surety and/or closing out the project. One reproducible and one 
blue/black line set of the record drawings will be required once the above items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Tina Cooke, 
at 757-253-6743 if you have any further comments or questions. 

cc: AES- G.T. Wilson Jr.- via fax 
ECS Mid-Atlantic, LLC - Michael Galli - via fax 
JCC ENV DIY Inspector- Tina Cooke 

G:\.'>\V~PrograiJ!\AsBuilts\S 18~9 .Jr()4:8 

Sincerely, 

Scott J. Thomas, P.E. 
Chief Engineer - Storm water 
Environmental Division 
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CONSULTING ENGINEERS 

Mr. Scott Thomas, P .E. 
James City County Environmental Division 
101-E Mounts Bay Road 
P.O. Box 8784 
Williamsburg, Virginia 23187-8784 

RE: Greensprings West Phase I Lake "F" BMP 
County Plan No. S-18-99 
County BMP ID Code: JR 048 
AES Project No. 8656-07 

Dear Mr. Thomas: 

June 12, 2009 

5248 Olde Towne Road, Suite 1 
Williamsburg, VA 23188 

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

www.aesva.com 

The following is a response to comments received from your office in reference to Greensprings 
West Phase I Lake F Wet Pond No. 1. 

Record Drawing: 

1. Label the facility as "Lake F" on the record drawing, consistent with master plan designations. 
Response: The facility has been labeled "Lake F" as requested. Please refer to Plan Sheet 8. 

2. Label all roadways and lot numbers and subdivision sections on the record drawing. 
Response: The requested information has been added to Plan Sheet 8 as requested. 

3. Label the pump station below the Lake F dam as JCSA Lift Station# 9-6. 
Response: The requested information has been added to Plan Sheet 8 as requested. 

4. Additional as-built spot elevations are needed between the landscaping berms along top of dam. 
Although as-built top of dam elevation is shown at El. 62 on the cross-section on record drawing 
Sheet 2, contour arid plan information on Sheet I shows that top of dam elevations may be lower 
than El. 62. 
Response: Additional spot elevations were added to the top of dam as requested. Please 
refer to Plan Sheet 8. 

' 5. The riser for the BMP is situated in the southern end of the wet pond is a 60-inch diameter riser. 
Riser crest controls normal pool. The as-built elevation of the crest of the riser is 0.96 feet higher 
than that approved in the design plan which results in a normal (permanent) pool elevation higher 
than the approved plan. This is not in conformance with the approved plan. 
Response: Additional work was performed by the Owner this past summer to correct the 
riser elevation issue. The elevation, as will be noted in the attached calculation, has been 
reduced to 56.15 (design= 56.00). 

Williamsburg • Richmond • Gloucester • Fredericksburg 
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Mr. Scott Thomas, P.E. 
June 12, 2009 

AES Project No. 8656-07 
Page 2 

6. The approved plan required a 5 ft safety bench along the upstream face of the dam fill 
embankment Field observations and the record drawing confirm that a narrower bench was used 
This is not in conformance with the approved plan. 
Response: During the efforts to reduce the riser elevation the safety bench was redressed to 
achieve the planned 5' width. It should be noted that there are section of the dam's length 
where this width is plus or minus the required width. Average width of the bench is 5 foot in 
width 

7. Pond bottom elevations on the approved plan (Elev 30) do not correspond with the as built 
contours show on the record drawing (Elev 43/44). This is not in conformance with design water 
quality volume per the approved plan. 
Response: This elevation difference noted was due to a use change of the pond ''wet" 
volume. OriginaJJy this pond was anticipated to be used as a facility to provide the primary 
irrigation for the golf course. Since this pond is now used in conjunction with other facilities 
within the subdivision the excess volume of this pond is being used for irrigation while 
maintaining the water quality volume. Please refer to the response to Item 7 (Note) below. 

Note To our knowledge the only variance granted to the configuration of the stormwater basin was to puli 
the principal spillway control structure from within the dam embankment lake ward and change the to{
unit from a EW-11 top unit to a flat top unit out in the lake with a triangular shaped trash rack/anti· 
vortex plate No revised plans were ever submitted or approved to change the pond (bottom) grading plan, 
narrow the safety bench or to change normal pool elevation of the basin Review of our records show no 
approval letter granted to make these changes It is noted, however, that based on water quality 
computations for the BMP that there was 2.8 times the water quality provided at El. 56.00 (3 I million 
cubk: feet) than that required (1.1 million cubic feet) The appr&ved plan Was for a pond bottom at El. 
30.00 and a normal pool at El 56.00. A transmittal by the project engineer dated January 12, 2001 was 
provided to show that the reconfigured riser structure would work and meet specified discharge 
parameters for the pond, mainly outflow discharges freeboard and water surface elevations The reservoir 
report in the as-built routing did show a normal pool at El 56.96 This was hidden in the as built routing 
package and cannot be construed as approval of a major change to an approved plan There was no 
subsequent revision or amendment to the approved design or stormwater management plan. 
Response: BMP as-built conditions were revisited in the summer of 2008 by the Developer to 
address the non-compliance of the constructed safety bench versus the planned safety bench. It is 
noted that no calculations, or data, was provided for the reduction in pond depth, but it should be 
noted that this depth, was at one time, designed to fulfill the need for the golf course irrigation as 
well as to comply with water quality requirements. The fulfillment of this need for golf course 
irrigation water was achieved by the use of other ponds within the vicinity of the National Golf 
Course and not through the JCSA potable water supply. AES also has noted that the 1.1 million 
cubic foot requirement for water quality volume in the original design calculation at elevation 
56.00, has been achieved, with the current volume of the as-built pond elevation of 56.0 is 1.432 
million cubic feet, this volume does exceed the aforementioned 1.1 million cubic feet requirement. 
The 56.96 elevation was not intended to be hidden from County review but was meant to provide 
the County with the as-built conditions of the facility whether the construction was according to 
plan or not. Since the time these comments were offered by the Environmental Division, the 
Developer has returned to the site and corrected the riser condition. Given the limitations of the 
material used to construct the riser, the riser elevation has been reduced to elevation 56.15. As 
previously stated the safety bench and the riser/water quality should now be in compliance with the 
original design. Please refer to the attached plans with this submittal. 
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Mr. Scott Thomas, P .E. 
June 12, 2009 

AES Project No. 8656-07 
Page 3 

Construction - Related Items (Information concerning the following Items has been provided by Mr. 
Robert Oliver of Jamestown Management Corp. and is not verified by AES, except (or the trash rack 
construction): 

8. Remove debris from recently cut trees from and along the dam fill embankment. 
Response: All debris has been removed from the dam embankment. 

9. Repair erosion and bare soil areas on all interior graded pond slopes around the entire pond 
perimeter. 
Response: All erosion has been addressed. Process is ongoing to maintain for golf and BMP 
quality. 

10. Channel erosion accompanied by evident seepage and ground water present on the emergency 
spillway should be backfilled with compacted material, reseeded and mulched or matted for 
stabilization. 
Response: Channel has been rebuilt and re-stabilized. 

11. The approved plan indicates a trapezoidal channel for the emergency spillway. The spillway is 
parabolic, it is one half (1 /2) foot higher than designed has no defined channel, with standing 
water in the cart path. 
Response: It is noted that the spillway is constructed higher than the planned elevation. 
Richard Smith of AES paid a visit to the site on January 28, 2009, which was a rainy day 
and observed a nearly flat section at this location, there was no standing water in the cart 
path at that time (please refer to the attached photographs) an approximate distance of 12' 
was noted across the flattest section of ground and cart path. Based upon this information it 
would be assumed this would be the location of the emergency spillway section. 

The rectangular section was chosen for the computations to provide a more 
conservative approach to this comment item, it does not take into account the side slopes 
that would obviously come into play during an actual 100-year storm event where the 
emergency spillway would become active. The attached calculations show an emergency 
spillway with an average elevation of 60.07 (60.23 to 59.92), a conservative rectangular 
section of 12' wide produced a water elevation of 61.77 during the 100-year event (Please 
refer to the attached calculations). It is noted that this spillway is not at the planned 
elevation but does produce a water depth over the spillway of 1.77' (through a modeled 
rectangular section) where the original design model produced a depth of 1.77' as well. 

12. Repair and stabilize bare soil and erosion areas present along the emergency spillway due to 
installation of the irrigation system. 
Response: Area around irrigation system has been backfilled and stabilized. 

13. Clear and remove all obstructions from around, inside and within 10 feet of the principal flow 
control (riser) structure This includes algae, sticks, construction debris, boards, vegetation, etc. 
Response: Debris has been removed. Regular inspections maintain the free flow through the 
trash rack. 

14. The approved plan called for a trash rack structure, however, none was found in the field. Provide 
a trash rack structure per the approved plan. 
Response: Trash rack has been installed. 
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Mr. Scott Thomas, P.E. 
June 12, 2009 

AES Project No. 8656-07 
Page4 

15. During the field inspection the outlet protection and the condition of the five storm drain inflow 
pipes into the basin were not visible due to the pond elevation (i.e. submerged). Storm drainage 
structure SS# 9-1 (36-inch pipe) was 3/4 full of water with 1 '- 2' of sediment in the pipe at the 
outfall. The riprap channel downstream of outfall SS# 9-1 was not visible and needs to be cleaned 
after pond normal pool elevation issues are resolved. Please note that storm drainage structures 
SS # 9-4 and SS # 9-3 located on Lots 198 and 199 in Greensprings West Phase 3 of this project 
hold water and we have several documented occasions concerning flooded properties during rain 
events due to the lack of positive flow into the BMP Storm structure SS# 3-2 (18-inch RCP) has 
minor erosion around the drop inlet structure and concrete flume. 
Response: All obstructions have been removed from piping. BMP channel downstream of 
#9-1 has been excavated to provide open, un-obstructed flow to main BMP. 

It is our sincere request this as-built certification be granted with the efforts recently completed 
by the Developer to comply with the originally planned design intent for this facility. 

.,-··, 

Project Engineer 
rsmith@aesva.com 
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DATE: June 2, 2000 

MEMO TO: Michael Woolson 

FROM: Lynn Evans 

e 
Jamestown Management, LLC 

213 Ingram Road 
Williamsburg, Virginia 23185 

RE: Greensprings West E&S Inspection 

Mr. Woolson, 

I wanted to get back with you concerning your inspection ofGreensprings West June 1. 

The silt fence on the down slope of the dam will be installed as requested. 

The DI protection on Colonial Crescent is being repaired and cleaned. 

The unstabilized areas on top of the dam are tee boxes for the golf hole that plays 
across the lake. We are in the process ofinstalling the irrigation system for the 
golf hole at this time and these areas will be top soiled and seeded within the next 
couple of weeks . 

We are trying to locate a precast Modified EW -11 for the riser pipe. If this cannot 
be done we will arrange to have it poured in place. 

We will have the work on Colonial Crescent and the silt fence on the dam downslope 
completed by June 7, 2000, however we would like to have additional time to complete 
the remainder of you items. 

Thank you for your attention to this matter and if you have any questions please let me 
know. 

Lynn D. Evans 

Cc: Wayne Reed, Site Superintendent 

• Office (757) 220-0856 • Fax (757) 220-0916 • 
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CONSULTING ENGINEERS 

Mr. Scott Thomas 
James City County 
Environmental Division 
101 Mounts Bay Road 
P. 0. Box 8784 
Williamsburg, Virginia 23187-8784 

RE: Greensprings West Phase III 
AES Project No. 8656-4 

Dear Scott: 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 

(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

February 23, 2000 

To facilitate your review of the subject project, we are responding to your comments 
dated February 16,2000: 

1. A stockpile area was provided in Phase I at the south side of the entrance to Greensprings 
West that serves the entire project. The engineer, the contractor, and the County agreed 
upon this area. The contractor also agrees to maintain proper erosion and sediment 
controls at this location during construction. This includes such items as silt fence and 
check dams. 

2. See note 1 above. 

3. There is no three on comment list. 

4. A 60-foot long rip rap apron is being provided in this swale. 

5. Clearing limits are extended accordingly. 

6. A blow up on sheet 10 more clearly defines the trap boundaries. 

7. Sheet 15 indicates all pertinent information for the rip rap. Sheet 8 and 1 0 labels are also 
revised. 

8. Data for drainage areas, coefficients, time of concentration, and intensity are all provided 
in the storm sewer calculations provided. An additional sheet showing the derivation of 
Mannings "n" values is included. 
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Mr. Scott Thomas 
February 23,2000 
Page2 

9. A note concerning inlet shaping is added to sheet 8. 

We appreciate your effort in expediting this approval for a Land Disturbing Permit. 
Should you have further questions or need any additional information, please contact me 
at (757) 253-0040. 

8656\04\ WORDPROC\DOCUMEN1\86564105.hwp.doc 

Sincerely, 

AES Consulting Engineers 

Howard W. Price 
Project Engineer 
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C. LEWIS WALTRIP II, INC. 
P.O. BOX 3522 WILLIAMSBURG, VIRGINIA 23187 (757) 253-1883 FAX (757) 253-0706 

TRANSMITTAL 

DATE: May 19, 1999 

COMPANY: James City County 

ATTENTION: Daryl Cook 

FROM: Lynn 
***************************************************************** 

COMMENTS: 

Daryl, 

Please review the attached construction sequence for the stream 
protection for Greensprings West Phase I and let me know what 
your thoughts are. 

Thanks, 

Lynn 
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Subject: Record Drawing 

Greensprings West Phase 1- Lake F

JR-048 BMP (One File) 

TO: James City County Stormwater Division 

From: Environmental Division 

ATTN: Tina Creech 

Comments: 

For your files (One file). 
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TO .. 

AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

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

.r-c.c. .. ............................................................................................. . 

DATE I JOB NO. 

'2-/~/oo 5C.~-¢-
ATTENTION 

S'c..a?T .:;;l'rr "'( A.S 
RE: 

................... ("£!.£.1!X..~tY~~['ff. ......... !!r.r.-?.:.~.l.O..H'.. ........................ . /),{,_ S, t\/"(!13' F" - / k.- ,qr 
I 

( S- !03-1'1) 

WE ARE SENDING YOU 11rr Attached D Under separate cover via _________ the following items: 

D Shop drawings ~ Prints D Plans D Samples 

D Copy of letter D Change order 

COPIES DATE NO. DESCRIPTION 

( 

I 

THESE ARE TRANSMITTED as checked below: 

l{rFor approval D Approved as submitted D Resubmit ___ copies for approval 

D Foryouruse D Approved as noted D Submit ___ copies for distribution 

D As requested D Returned for corrections D Return ___ corrected prints 

D For review and comment D 

D FOR BIDS DUE ___________ _ D PRINTS RETURNED AFTER LOAN TO US 

REMARKS f ( 11 

,401/;:J/1/(. E .Su ,;?5' ;1-IFET To FN?A;e ol\/' A?c"Nri'?L 
1>11/.$101\1. "REf¥VES i"JNG.. L· r:>. PtE'Ih7; r I 5-.$V-'?.NC f&--

"8 2 , 2rt.iJ~ ~-Z-'t-1:10 

ft\3 2 4 2000 

COPY TO------------------ SIGNED: _ ____,~:....._;=-=-:..:... __ _.:;£/.'---.--,p.~L~ ........ -' ___ _ 
If enclosures are not as noted, kindly notify us at once. JR048_GREENSPRINGS_WEST - 311
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> 

·~ s Engineering, Surveying and Planning 
"'IIII .. ., 5248 Olde Towne Road, Suite 1 

CONSUJtG~ WILLIAMSBURG, VIRGINIA 23188 

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

TO ·=~~74~, -===~ RE: 

G;zet:;,A.JSp,IZ-/AI~S ~~ 
L;r:J/Ge F B/11/) 
C!e/Z/Irl C/17 /t/N 

WE ARE SENDING YOU ,)('Attached D Under separate cover via -------- the following items: 

D Shop drawings D Plans D Samples D Specifications 

D Copy of letter D Change order Xif'~sek21?12--/PA!PZ?!.S . 7 
COPIES DATE NO. DESCRIPTION 

z I·ZIJ·t>1 ~MP ~~/1/.1' ~/S~J:> ~-ev;qawd7A7~~ 

I If:, -/2 ·o? t:kJP71henf7 /Ze'~Po,.../$?3 ~~~~ RECEIVED 
z ;;·/Z·08 ~ IJrHP' PL/iN -As /3VIL.T 

z !1/Z·OS 17 J3f'J1P5t3CfloN- "'S J3Uit.,7 JUN 1 2 2009 

"L /~2Y ·()9 ~b/ ~111~-SPIUtJxt; ?~7u$ 
ENVIRONMENTAL 

DIVISION 

THESE ARE TRANSMITTED as checked below: 

~or approval D Approved as submitted D Resubmit ___ copies for. approval 

D For your use D Approved as noted D Submit ___ copies for distribution 

D As requested D Returned for corrections 0 Return ___ corrected prints 

D For review and comment D ---------------------

D FOR BIDS DUE 0 PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

COPY TO _ ___.,Flt_"---L...,'/..G~'---------Ife-nc-/o-su-res-a-re-no-ta-s-no-ted-, k-..:':;~~~ 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (ifknown):..JK O'fg 

NameofFacility: Gg_.eeospnt:Js lt..J,gsf PH 2.. BMPNo.: I of 3 Date: '-t/rz..loz 
Location: Loot) vi euJ l.O::Ml ~ - LUd-'tbM-'" -1._ 

Name of Owner: \ ~0..~::\cwa LLC.. 
Name oflnspector: ·--y-, na CMl< e_ 

Type of Facility: \0e± £ho:\ 
Weather Conditions: •.3,·,, Cfi!;rr=(;.,/ Type: ~ina! Inspection 0 County BMP Inspection Program 0 Owner Inspection 

ltJ hv::. pn· cr- .Jc, i nsp:'d·1cn 
If an inspection item is not applicable, mark NA, otherwise mark the appropriate column. 

O.K. ~The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine~ The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. 
Urgent ~The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility. 

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

Facility Item O.K. Routine Urgent Comments 

Embankments and Side Slopes: 

Grass Height .; 
Vegetation Condition ./' 
Tree Growth v (~~CU-t 
Erosion ./ ~:' ~ . ,-,me erc~,cn 

Trash & Debris / r- -.~e cb.or-ec! -\<"ee~ 
Seepage ,./' 

Fencing or Benches ~'tilt 
Interior Landscaping/Planted Areas: ONone 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions / 
Trash & Debris / 
Floating Material / 

Erosion ./"' 

Sediment / 

Dead Plant / 
Aesthetics / 

Other / 

Notes: 

Page I of3 
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. . 
• ? 

Comments ·· 

Water Pools: ~ermanent Pool (Retention Basin) D Shallow Marsh (Detention Basin) D None, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris -/' 

Sediment ,/ 

Aesthetics / 

Other 

Inflows (Describe Types/Locations): 

Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Outlet Protection 

Other 

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

Condition of Structure 

Corrosion ./ 
Trash and Debris / 
Sediment / 
Vegetation / 
Other 

Principal Outlet Structure- Barrel, Conduit, etc. : 

Condition of Structure / 
Settlement / 
Trash & Debris -./ 
Erosion/Sediment v 
Outlet Protection / 

Emergency Spillway (Overflow): 

Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 

Notes: ·, '(' Yl Otrr\\ oA 
.._) 

Page 2 of3 
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• 
,. 

Facility Item O.K. Routine Urgent Comments 

Nuisance Type Conditions: 

Mosquito Breeding I 

Animal Burrows I 
Graffiti ./ 
Other 

Surrounding Perimeter Conditions: 

Land Uses / 

Vegetation / 

Trash & Debris ./' 

Aesthetics / 
Access /Maintenance / 
Roads or Paths 

Other 
' 

Remarks: 0\- ~-L\ ~ C\- 3 o..:r-e. o.\.v.:n.'\S ht,\c\\~ ~n 1'-2..
1 ~ ~er 

d\.l-e_ -\-o-4-\'e. \i m\-\ed ~\-\\ve -P\Dv.J i n-\o ~~ ~ ::1. \At~,+ey
·-pondS 1'-3' on -6 LOts l q £> ~ \ qq lu,p +o mo:. deck Dn \q9) 

Overall Environmental Division Internal Rating: __ 5 ____ _ 

Signature: lJcfu1. {)~ Date: i.f/1 Uo? 
Title: G,Virc.rn me~ /..twpgc::Pa u 

SWMProg\BMP\ColnspProg\InspF orms\DetRet.wpd 

Page 3 of3 
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JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION 
P. 0. BOX 8784 
WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6670 

• 

INSPECTION REPORT- EROSION AND SEDIMENT CONTROL 

Date: ~·~~co 
Project: l{ri:,~--toe-Jn POO-e.. j·· 

Permittee: ~ 
J<HMe-:. n LLv 

Phone/Fax: '2--Zo ... dfl~ 

An inspection of the above-referenced project was conducted on , the following 
represents an evaluation of that projects compliance with James City County's Environmental 
Regulations. Items identified below as "Needs Repair" are deficiencies that must be corrected. 

IN NEEDS 
COMPLIANCE REPAIR 

D D 

D D 

D D 

D 

D 

D 

D 

SEDIMENT BASIN _____________ _ 

SED~ENTTRAP ______________ _ 

CONSTRUCTION ENTRANCE----------

SILT FENCE /ts/a/1 J,(.(m.,/ape. j Jw as skwn _., ,tJL..--., 

INLET PROTECTION 'DI'~ c2n tJuuJ tArt:xMf MJ repu;.. 

STABILIZATION Dam .,.,Jret,~JI/w-n !)t'tJ ~pkh~m. 

OTHER ITEMS 4~&.k ern Mlf' !l~ .. Js JV fx- a... hldJ£.-J tlu-1/ ¢C, 

sho.an MJ Shtr:r Otlkd of '&me ~~tt<b rfea,c. 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with 
James City County's Environmental Requirements on or before Ca/1:/IJO • The site will be 

j 

reinspected at that time and you are invited to accompany the inspector on that date. 
Failure to comply with this report will result in Enforcement Actions . 

JCC Environmental Division Inspector 
757-253-6670 

Project Representative Notified 

3/00 
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.. . .. 

JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION 
P. 0. BOX 8784 
WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6670 

INSPECTION REPORT -EROSION AND SEDIMENT CONTROL 

Permittee: 

~~~~~ 
An inspection of the above-referenced project was conducted on 13-ctl-CC'A the following 
represents an evaluation of that projects compliance with James City County's Environmental 
Regulations. Items identified below as "Needs Repair"are deficiencies that must be corrected. 

IN NEEDS 
COMPLIANCE REPAIR 

0 ~ 
0 0 

)( 0 

)( 0 

0 y( 

0 )( 

0 )( 

SE~IMENTBASIN. \> )bffi. \.:-) ±pe. \2>{'($\,\~~::, 
CJ± 1:: {'\e,· r· \ -:,s;:.,c C1:QC)\ ?J:\ C .<'\t \ C~C') ( 

SEDIMENTTRAP _JN~f..LH::1..·. ___ ___:.__ _____ _ 

CONSTRUCTION ENTRANCE---------~ 

SILT FENCE ________ ~----------~-~ 

INLET PROTECTION [( E; r:>o t (' l 0 l e_t. 
p r' Z:)\: P c :\- 'oo .. · t>D C c-,\ac)\. C:)\ C .r e(2:>(:..~Clt.. . 
STABILIZATION 21\: f:)b\\ \ 7U,..;.). f'()f)C) 
·.:::)X'\CA..A\dl~ (':.::) c~,c~, (' .o\c)(\\C\\ (' f'(;..:;~'.E::-C*:.... 

OTHER ITEMS \3. S:' O")()')IE:; ::::_,~ c\ l C'C)P C)± S):.,-,Of'i\ 
['C)(-::j:-jl, '>Olj C){""'l (' C:)\()C'\\ a\ c-· \''(':.'~:-:,;; .\2f'r\:: .... 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with 
James City County's Environmental Requirements on or before \- \0 -c·~j The site will be 
reinspected at that time and you are invited to accompany the inspector on that date. 
Failure to comply with this report will result in Enforcement Actions . 

JCC Environmental Division Inspector 
757-253-6670 

Project Representative Notified 

3/00 
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JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION 
P. 0. BOX 8784 
WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6670 

INSPECTION REPORT -EROSION AND SEDIMENT CONTROL 

Date: /2/ /<f /ol 
Project: G..-es::n <£pt' /19 s West: &se ::c; 

Permittee: 
.::rCI-n'lesf""t;>Wn L Lc 

Phone/Fax: zzo- oqu. 

An inspection of the above-referenced project was conducted on IZ/tC?/01 , the following 
represents an evaluation of that projects compliance with James City County's Environmental 
Regulations. Items identified below as "Needs Repair" are deficiencies that must be corrected. 

IN 
COMPLIANCE 

D 

D 

D 

D 

D 

D 

D 

NEEDS 
REPAIR 

D 

D 

D 

D 

D 

SEDIMENT BASIN--------------

SEDIMENT TRAP ______________ _ 

CONSTRUCTION ENTRANCE----------

SILT FENCE ____________________ ___ 

INLET PROTECTION----------------------

STABILIZATION S-1-AJ?,[!ze... d.~:s.rn.cbc,f QY'CA- -Is:, tt.e.. North.FRcff 
rrl-''femee>.rt:try 'r'.f ... ..-"-q.rol.l/\c/ t:t,.,,l remove o.-s.p,al+ left b'l pQ.VV., 

OTHER ITEMS CICC~n J~c.h(,·,c. ee>.St- o.f- d.v-cp ;.,(e:t Ss t::t-1../-2. 
fC> V'eV>->oVc:.. &e&..,..evtt -1-bg.+ is in-tpedi""Sj +low fp 11'1/e.t. 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with 
James City County's Environmental Requirements on or before tt.fz.'i{ot . The site will be 
reinspected at that time and you are invited to accompany the inspector on that date. 
Failure to comply with this report will result in Enforcement Actions . 

JCC Environmental Division Inspector 
757-253-6670 

Project Representative Notified 

3/00 
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• 
JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION 
P. 0. BOX 8784 
WILLIAMSBURG, VIRGINIA .23187-8784 
(757) 253-6670 

INSPECTION REPORT- EROSION AND SEDIMENT CONTROL 

Date: .s;/t3joz. 
Project: &,.,.,..-,-yw 11'1:s tJ.e sf fh"'st T 

Permittee: 
::r;;IYwsft::.""Jr LLC.. 

Phone/Fax: .2.2-D - O'il tn 

An inspection of the above-referenced project was conducted on 5' /to /oz , the following 
represents an evaluation of that projects compliance with James City Coubty's Environmental 
Regulations. Items identified below as "Needs Repair" are deficiencies that must be corrected. 

IN NEEDS 
COMPLIANCE REPAIR 

D D 

D D 

D D 

D D 

D D 

D 

SEDIMENT BASIN--------------

SEDIMENT TRAP _______________ _ 

CONSTRUCTION ENTRANCE---------'-----

SILT FENCE_~-----------------

INLET PROTECTION--------------

STABILIZATION $40'w'ftz~ drsftA..-fot-d "'-v<a -to IJ.If. uf. 
+~"~p:ot'OJ" ;1 • 'I'' ft.tt"n Ql ~ otux:J 

D OTHER ITEMS (Yf, . ._,, J,+d,(it~e e~-s.r crt dLof?•'n(ef s.s. il<t./-? 
-11::> t'e r .. uile S<!'.!J:mw•+ +herr tft'lp.:.Jies f(os,J ft.; lf\ (e±. 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with 
James City County's Environmental Requirements on or before 5/u.../oz . The site will be 

' reinspected at that time and you are invited to accompany the inspector on that date. 
Failure to comply with this report will result in Enforcement Actions . 

ICC Environmental Division Inspector 
757-253-6670 

Project Representative Notified 

3/00 
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JAMES CITY COUNTY 
ENVIRONMENTAL DIVISION 

P.O. BOX 8784 
WILLIAMSBURG, VIRGINIA 23187-8784 

(757) 253-6670 

INSPECTION REPORT- EROSION AND SEDIMENT CONTROL 

Date: 4/22/08 
Project: Greensprings West Ph 

IIIB 
Phone: 592-5854 
Fax: 220-0916 

Permittee: Jamestown LLC 

An inspection of the above-referenced project was conducted on 4/18/08 , the following 
represents an evaluation of that project's compliance with James City County's Environmental Regulations. 
Items identified below as "Needs Repair" are deficiencies that must be corrected. 

IN 
COMPLIANCE 

D 

D 

D 

D 

D 

D 

D 

NEEDS 
REPAIR 

D 

D 

D 

D 

D 

D 

SEDIMENT BASIN-

SEDIMENT TRAP-

CONSTRUCTION ENTRANCE-

SILT FENCE-

INLET PROTECTION-

STABILIZATION-

OTHER ITEMS- Repair the DI located@ 3193 Eagles Watch 
Lot 168. Several areas around the structure have sink holes 
again. Please contact the property owner Jeff Hartzog & myself 
when these repairs are scheduled. 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with James City 
County's Environmental Requirements on or before 4125/08. The site will be reinspected at that 
time and you are invited to accompany the inspector on that date. Failure to comply with this report 
will result in Enforcement Actions. 

Tina Cooke Bob Oliver 
JCC Environmental Division Inspector Project Representative Notified 
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• 
ES CITY COUNTY 
IRONMENTAL DNISION 

P.O. BOX 8784 
WILLIAMSBURG, VA 23187 
757-253-6670 

Date: June 12, 2000 

To: Jamestown LLC 
213 Ingram Road 
Williamsburg, VA 23188 

Re: Greensprings West, Phase 1 

NOTICE TO COMPLY 

An inspection of the above referenced project on June 9, 2000 revealed that the following violations 
are present: 

• Silt fence needs to be installed at outfall of dam. 

• Outfall of dam needs to be cleaned out and riprap replaced. 
• Grate ofBMP needs modification; modification needs approval of this office. 

• Stabilize golfholes as soon as practicable. 

Notice is hereby given that these violations shall be corrected in accordance with the approved 
Erosion and Sediment Control Plan on or before Friday June 15, 2000. The site will be reinspected 
at that time and you are invited to accompany the inspector on that date. 

Failure to comply with this notice will result in the revoking of the Land Disturbing Permit, a Stop 
Work Order, or any other legal action necessary, including drawing on the project surety by the 
County to effect the implementation ofthe approved plan. Please contact this department ifthere are 
any questions. 

Darryl C · k 
Environmental Division Director 

• 
• • 
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US Postal Service 

Receipt for Certified Mail 
No Insurance Coverage Provided. 
Do not use for International Mail (See reverse) 
Sentto.-- _j 

. ~fll.-e570 W M t_ { c_ 

Postage $ 

Certified Fee 
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~ l'i:Ret=.:um:-:Recei;;::::;:.pi::-;Sh~OWI-::.n-g t:-0+-------J 
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~ Return Receipt Showing to Whom, 
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~ TOTAL Postage & Fees $ 
g Postmark or Date 
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0

?= 
I!! permit. iii 
., •Write•Retum Receipt Requssted• on the mailpiece below the article number. 2. D Restricted Delivery 
5 •The Return Receipt will show to whom the article was delivered and the dale 15. 
c delivered. Consult postmaster for fee. · -l ~3~.~~-c~le~Ad~d~ra~s~sed~t~o:-------------~~4a~.~A~~~cl~e~N~u=mbe~r~--------------~ 
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UNITED STATES PosTAL SERVICE 
Flrst-Ciaes Mail 
Pos1age & Fees Paid 
USPS 
Permit No. G-10 

• Print your name, address, and ZIP Code in this box • 

ENVIRONMENTAL DIVISION 
P 0 BOX 8784 
WILLIAMSBURG VA 23187 

Greensprings West-Phase 1 

.k postage stamps to article to cover First-Class postage, certified mail fee, and 
rges for any selected optional services (See front). 

you want this receipt postmarked, stick the gummed stub to the right of the return 
ress leaving the receipt attached, and present the article at a post office service 
low or hand it to your rural carrier (no extra charge) . 

. I you do not want this receipt postmarked, stick the gummed stub to the right of the 
m address of the article, date, detach, and retain the receipt, and mail the article. 

f you want a return receipt, write the certified mail number and your name and address 
i return receipt card, Form 3811, and attach it to the front of the article by means of the 
1med ends if space permns. Otherwise, affix to back of article. Endorse front of article 
"URN RECEIPT REQUESTED adjacent to the number. 

If you want delivery restricted to the addressee, or to an authorized agent of the 
ressee, endorse RESTRICTED DELIVERY on the front of the article. 

Enter fees for the services requested in the appropriate spaces on the front of this 
lipt. If return receipt is requested, check the applicable blocks in item 1 of Form 3811. 

~ave this receipt and present it if you make an inquiry. 102595·99-M-0079 
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17!25/2000 11:27 FAX T5T 220 0916 JAMESTOWN MGT CO 14101 
. ',._ 

~,~ 

FAX Transmittal 

To: Mike Woolson 

Fax Number: 259-4032 

From: Lynn Evans 

cc: 

I Subject: Greensprings West 

Comments: 

Mike, 

Jamestown, LLC 
213 Ingram Road • Williamsburg, Virginia 23188 

Telephooe: (757) 220-0858 • FscS/m/Je: (757) 220-0118 
• Email: boliYer@wfdomaker.com 

Org./Fum: James City Co. 

Date: July 25,. 2000 

Pages Including Cover Page: 2 

cc Fax Number: 

Please review the attached detail for the trash rack to replace the existing grate at the riser pipe in the 
lake at Greensprings West. Call if you have questions 

Lynn 
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WATERSHED JR MAINTENANCE PLAN No CTRL STRUC DESC RCP Riser 

BMP ID NO 048 SITE AREA acre 15.12 CTRL STRUC SIZE inches 60 

PLAN NO S-18-99 LAND USE Resid Planned Co OTL T BARRL DESC RCP Barrel 

TAX PARCEL (36-03)(02-1 C) 
old BMP TYP Wet Pond OTL T BARRL SIZE inch 24 

PIN NO 3630200001C JCC BMP CODE 

CONSTRUCTION DATE 7/1/1999 9 POINT VALUE EMERG SPILLWAY Yes 

PROJECT NAME Greensprings West Phase 1 
DESIGN HW ELEV 60.61 

FACILITY LOCATION Near Entrance at Centerville Road PERM POOL ELE 56.96 

CITY-STATE Williamsburg, Va. 23188 SVC DRAIN AREA acres 154.8 2-YR OUTFLOW cfs 31.40 

CURRENT OWNER Jamestown LLC 10-YR OUTFLOW cfs 44.90 

OWNER ADDRESS P.O. Box 3011 REC DRAWING Yes 

OWNER ADDRESS 2 SERVICE AREA DESCRI SF Lot, Roads and Future Rec site 

CITY-STATE-ZIP CODE Williamsburg, Va. 23187 IMPERV AREA acres 60.35 CONSTR CERTI No 

OWNER PHONE RECV STREAM UT of Shellbank Creek 

MAINT AGREEMENT No EXT DET -WQ-CTRL Yes LAST INSP DATE 
WTR QUAL VOL acre-ft 25.8 

EM ERG ACTION PLAN No INTERNAL RATING 
CHAN PROT CTRL No 
CHAN PROT VOL acre-ft 

MISC/COMMENTS 
0 

Get Last BMP No Ph 1 (II lots). Riser modified. AB 
SW/FLOOD CONTROL Yes routing. 

GEOTECH REPORT Yes 
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.. --
ENVIRONMENTAL DIVISION REVIEW COMMENTS / £"/5 J I 

GREENSPRINGS WEST PHASE 3-C . C7 
COUNTY PLAN NO. S- 107- 02 

March 20, 2003 

General: 

1. Lake F Wet Pond (JR048). No additional information was received to address previous comment 
# 6. According to our records, a record drawing was received by our office on January 12th 200 I. 
This record drawing provided asbuilt information for the reconfigured riser structure. A 
hydraulic model based on asbuilt conditions was also included with this submittal. However, 
construction certification as required per Note 18 on Sheet 15 of approved plan S-18-99 was not 
provided. Once this information is submitted a final inspection will be performed at the BMP. 
Additional construction (field) related items may be necessary. A Land-Disturbing permit can 
not be issued for Phase 3-C until the construction certification for this BMP is submitted and 
reviewed. (Note: Issuance of the land-disturbing permit will not be contingent upon completion 
of any construction-related items for the BMP as determined by final inspection. However, it 
will be contingent upon review of the construction certification for the BMP. Surety being held 
for the BMP will not be released in full until the record drawing and construction certification 
are approved and any construction-related items are completed and reinspected.) 

Erosion and Sediment Control Plan: 

Diversion Dike. Response to previous comment# 22 is noted. However, the concern is for safe 
conveyance of disturbed area runoff down the 2H: 1 V side slope of the basin, prior to installation 
of the inlet SS # 12-2 and the associated storm drainage piping system. As is evident on Sheet 5 
and the sequence of construction on Sheet 8, installation of the diversion dikes and sediment trap 
system is one of the first steps for the project. Installation of the storm drainage system will not 
occur until some time into the project following clearing, grubbing, topsoil removal and initial 
grading. Therefore, slope drains or riprap stabilization would be necessary to prevent erosion of 
the interior sediment trap slope. (Note: There is approximately 15ft. of fall from the location 
where the temporary diversion dikes terminate at top of slope El. 65.0 to the wet pool storage 
elevation at El. 50. Stabilization would be necessary at this location to prevent slope erosion.) 

Perimeter Controls. Provide a general note on Sheet 5 that diversion dike (DD) and silt fence 
(SF) perimeter controls as shown on the plan are intended to be placed at/along the Limit of 
Clearing and Grading. It should not be interpreted that silt fence and diversion dike features as 
shown on the plan at Lots 127 through 136 are to be installed outside the designated limit of 
work. 

Stormwater Management I Drainage: 

4. Stormwater Management Plan. Responses to previous comment# 28 and # 29 are 
acknowledged. Due to the uncontrolled nature of this development plan and heavy reliance on 
existing, offsite BMPs to provide interim quantity and quality control by overcompensation until 
the downstream future dry pond is constructed, the construction certification issue as outlined in 
comment # I above will be an important characteristic relative to approval of the stormwater 
management plan for this plan of development by the Environmental Division. In order to be 
fully convinced of the overcompensation concept as outlined in the response to previous 
comment# 28 and# 29, it must be shown that the offsite BMPs were constructed and are 
functioning properly to meet the concept as intended. Review and approval of the construction 
certification is therefore a critical component to the proposal as forwarded. · 

Page 1 of 2 
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CONSTRUCTION SEQUENCE 
GREENSPRINGS WEST PHASE I 

EXISTING STREAM FLOW CONTROL 

Upon completion of the clearing activities a temporary 
sediment trap will be constructed 30'X 30'X 4'deep at the 
intake of a 6" outfall in line with the existing stream. 

As the dam is constructed the temporary sediment trap will 
contain the filtered sediments and the 6" outfall pipe will 
allow the filtered water to pass across the dam construction 
area and to it's natural course. 

The inlet of the 6" outfall pipe 2 CY of #3 stone will be 
placed to act as a secondary filter. 

Silt fence will be installed on the down stream side of the 
dam during dam construction, and remain in place until the 
area is stabilized by vegetation. 

As the dam is constructed and the riser section is built the 
6" pipe will become a part of the riser and the outfall 
discharge will be controlled with a gate valve in the riser 
section. 

As the dam is being constructed material will be excavated 
from the east side of the stream and as the pond reaches 
it's design depth the sediment trap will removed and the 
excavated pond will act as the sediment trap. 

Upon completion of the dam construction the dam will be 
topsoiled and seeded to stabilize the disturbed areas. 
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ENVIRONMENTAL DIVISION REVIEW COMMENTS 
GREENSPRINGS WEST, PHASE III 

PLAN NO. S -103-99 s --1'(' 
February 16, 2000 ..J 

Erosion & Sediment Control Plan: 

Temporary Stockpile areas. The approved plan for Phase I does not designate any temporary stockpile 
locations or excess material (waste) disposal areas for Phase III activities. Location(s) with required 
erosion and sediment controls must be defined prior to the start of Phase III activities. 

Offsite Land Disturbing areas. The response provided did not properly address comment # 8 from our 
December 8'h 1999 comments. If stockpile, borrow or disposal areas are anticipated beyond the Phase 
III site area, locations and erosion and sediment control measures must be defined. If designated areas 
are to coincide with previously established areas, identify previously installed erosion and sediment 
controls and describe any maintenance/repairs necessary prior to the start of Phase III earthmoving. 

Interim E&SC. On Sheet 9, maximum contributing drainage area and flow are exceeded for use of a silt 
fence (check) across the existing swale downstream of SS #9-1. Replace the silt fence with a rock 
check dam in accordance with VESCH, Minimum Standard 3 .20. ....L:J, /' D rr:>. ..., c s; u 7 ,If "-'P;e!fp /JP/l.W /)()eS ND7JI.I!V6 Fo/2. Fit.7C-,_,;Nu--• "~' _.,,c;; n .. -

~Ewct: WITH !f.: IIZO<.IL CH-ECJL Z::,/4-I'Y? ~s, Flf.FVJOV~LY lt~lle~rer:>, 
Clearing Limits. On Sheet 10, extend limits of clearing to include the sediment trap at SS # 10-1. 

Sediment Trap at SS # 10-1. On Sheet 10, grading (contour) labels provided for the excavated sediment 
trap are not readable. Based on the 1 ft. contours, it appears that the trap will be approximately 12 ft. 
deep at the eastern excavated toe. For clarity purposes, show pertinent construction data (bottom and 
top elevation, outlet elevation, etc.) either in tabular fom1 on the sediment trap detail on Sheet 15 or 
provide a informative cross-section on plan sheet 10. 

Forebay at SS # 11-1. On Sheet 15~ate class, Q.H'hensions and rock thickness re Ired for the #0 ~ 
riprap apron and cross reference SS # 11-1 on the ~bay detail. _9n Sheet 10, label # 11-1 on the 
plan view. On Sheet 8, the label/leader associated with SS # tyf is incorrect. 

Channel Adequacy. Outfalls for System 10 (SS # 10-1) and System 11 (SS # 11-1) were shown to be 
"adequate" based on 2-y¢{ velocities. Additional g.ata is required to support th~ conclusions-.Jnclude 
data for drainage are~ostdeveloped runoff ~cient, ti~ of concent$(fon and inten~ used to 
determine design discharge (Q2) values of 4.3~s and 6.0Q.tfs, respectively. Also, provide information 
used to select permissible velocities and Mannings "n" ~for the channel sections. Reference the 

VESCH, Page V-122. CII19N/VEL, /tDt:dlr.JifC'/ H?'?EI'i;eS OK.. 

Stormwater Management I Drainage: 

P/LDVJO~P NOTE FOf2.- /5-I @ 10 ° 7YI'E" ./Vtlt-710/Y~, 
Inlet Shaping. i'5rainage inlets for Phase III are generally serving smaller-sized storm sewers (15-18 
inch). Many inlets for the System 9, 10 and 11layouts are 90-degree type junctions with multiple pipes 
and no minimum drops across inlets were shown. Therefore, inlet shaping is recommended to minimize 
and prevent debris buildups and reduce future required maintenance. 
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ENVIRONMENTAL DMSION REVIEW COMMENTS 
GREENSPRINGS WEST, PHASE 1 L 

PLAN NO. S-18-99 / f: (DL 
May 17, 1999 {'A c. 

l. The following comments refer to the BMP facility: 
J:{ Provide a copy of the geotechnical report. 
@ Provide either anti-seep collars or a filter diaphragm to control seepage 

through the dam. 
d. Provide minimum dimensions on the plan for the core trench. 
J:?. Provide buoyancy calculations for the riser. It is unclear how much of the 

riser will be filled below the invert of the pipe to provide weight against 
floating. 

2. There are some discrepancies in system# 1 between the calculations and the plan 
sheet: 
A. SS# l-3B does not appear in the calculations while SS# l-3 is listed twice. 
B. On sheet 4, there does not appear to be a line to separate the drainage 

""'- areas for l-3 and l-3B . 
........_,C. The drainage area for l-5 is listed as 0.19 on the plan while in the 

calculations it is 0.23. Please revise. 

Provide more information in the sequence of construction on how the sediment 
basin will be installed. The basin is to be built in a large drainage course and will 
be subject to receiving large stormflows while under construction. The 
management of this water needs to be discussed. The water will need to be 
diverted, pumped or in some other fashion kept out of the work area. 

The existing wetlands permit does not allow for the filling of the large wetland area 
northwest of the pond. The grading plan on sheet 8 needs to be revised to 
eliminate the filling of this area and the grading between this area and the pond. 
The grading will cutoff the drainage from the wetland area into the pond and 
create a drainage problem. 

Wetlands must be. shown on the environmental inventory. 
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CONS~~UCTION SEQUENCE 
GREENSPRINGS WEST PHASE I 

EXISTING STREAM FLOW CONTROL 

Upon completion of the clearing activities required for a 
temporary sediment trap and the golf hole areas a trap will 
be constructed lOO'X lOO'X 4' deep at the intake of a 6" 
outfall in line with the existing stream through the dam 
area. 

The material from the golf hole area on the west side of 
the pond will be used for the dam construction. The unusable 
material from the excavation of the pond will be spoiled and 
graded on the golf hole on the east side of the pond. 

As the dam is constructed the temporary sediment trap will 
contain the filtered sediments and the 6" outfall pipe will 
allow the filtered water to pass across the dam construction 
area and to it's natural course. 

The inlet of the 6" outfall pipe 2 CY of #3 stone will be 
placed to act as a secondary filter. 

Silt fence will be installed on the down stream side of the 
dam during dam construction, and remain in place until the 
area is stabilized by vegetation. 

As the dam is constructed and the riser section is built the 
6" pipe will become a part of the riser and the outfall 
discharge will be controlled with a gate valve in the riser 
section. 

As the dam is being constructed material will be excavated 
from the east side of the stream and as the pond reaches 
it's design depth the sediment trap will removed and the 
excavated pond will act as the sediment trap. 

Upon completion of the dam construction the dam will be 
topsoiled and seeded to stabilize the disturbed areas. 
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3. 

5. 

·~6. 

~~8. 

~9. 

,-12.; 
-.,...-· 

~13. 

114. 

·~16. 

ENVIRONMENTAL DIVISION REVIEW COMMENTS 
GREENSPRINGS WEST- PHASE 1 

PLAN NO. SP-18-99 MC£:-/fYd:<.
March 25, 1999 

A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

A Subdivision Agreement, with surety, shall be executed with the County prior to recordation 
of lots. 

Water and sewer inspection fees must be paid prior to the issuance of a Land Disturbing Permit. 

An Inspection/Maintenance Agreement shall be executed with the county for the BMP facility 
·for this project. 

As-built drawings must be provided for the detention basin on completion. Also, a note shall 
be provided on the plan stating that upon completion, the construction of the dam will be 
certified by a professional engineer who has inspected the structure during construction. 

A streetlight rental fee for lllights must be paid prior to the recordation of the subdivision plat. 

This plan shows excessive clearing and grading not needed to build the roads and pond. As this 
is not a plan for construction of the golf cour~, there is not need to clear and grade these areas. 
Revise the limits of clearing to reflect only the minimum amount of disturbed area needed to 
construct the subdivision infrastructure. - d.iscii.A..O w/Iohho - 'bMT 

Provide and label the limits of clearing on the plan. 

Provide and label the limits of cut and fill slopes on the plan. 

Provide on the environmental inventory and the plan sheets the location of the wetlands. 
-~~-~--

·.I , 

Show the limit of the 1 00-year floodplain if present on this site. 

Show any temporary soil stockpile areas, staging and equipment storage areas. Provide 
information on where the excavated material for the pond will stored or used. - C"' 1 f c.OL,ui.A....( evu-"' 

Identify any off-site land disturbing areas required with proper erosion control measures. 

Due to the size and nature of this project, provide a phasing plan and sequence of construction 
on the plan and provide a Narrative Plan. As the pond is the primary erosion control measure 
for the entire project, it must be constructed to a point where it can function as a sediment basin 
as a first step measure. 

It appears from the plans that the top of the emergency spillway is not in a cut. If this is the cas~ 
then that portion of the spillway constructed on fill must be concrete. 
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' ' ... 
r~4~ Provide a plan to carry upstream runoff water through the pond dam construction and excavatim 

----- area so that it may pass cleanly through the disturbed area. 

Submit an adequacy analysis for all receiving channels to ensure that the channel is stable for 
the 2-year velocity. 

. 20. ',i Provide information that demonstates the existing storm drain system is adequate to convey the 
·~ 

flow from system # 1. 

On sheet 3, there is a drainage area of 2.77 acres that is shown as draining to SS2-8. In the 
calculations, this area is presented as draining to SS2-4. Please clarify and revise as necessary. 

Provide more documentation on the design assumptions for the culvert 1 system. Provide the 
basis for the time of concentration and Runoff Curve number. • Also, discuss how the tailwater 
from the pond is accounted for in the calculations. 

Submit an updated BMP calculation for the Greensprings' stormwater managemmt master plan 
to show how this project helps the site achieve its required 10 BMP points. 

24~ Provide conservation easements for all Natural Open Space areas claimed in the BMP master 
plan. 

·~25. 

~26. 

The perimeter of the stormwater management facility must be completely accessable including 
an area 15 feet above the 1 00-year storm elevation and including the dam: and outlet structure. 
If all this area is not in common ownership, easements must be provided to ensure this access. 

Provide for slope protection where the three swales carry road runoff into the pond and dlannel, 
in the vicinity of the four 36" RCP culverts at the upper end of the pond 

~27. 

·-.......,29. 

31. 

Provide riprap outlet protection for all pipe systems and culverts. Specify the amount of stone 
to be used in accordance with Spec 3.19 of the third edition of the Virginia Erosion Control 
Handbook (VESCH). 

Sanitary sewer easements are all shown as a standard 20 foot clearing. Much of the sanitary 
sewer is 15 to 25 feet deep. How reasonable is itto assume the 20 foot clearing can be enforced? 

A note on the Environmental Inventory sheet states that there are no 25% slopes on the project 
site. However, the grading plan shows that slopes greater than 3:1 will be created. State what 
special measures, sodding etc., will be undertaken to restabilize these slopes. 

Provide evidence that any required wetlands permits have been obtained. 

"" f I J ,..;.,....., ~ ( ' . (;} f J.-. 

- \;;, \.!\ I)·~'....,. .:;.\ '_/ 1 . I I J ( 
•l ' ~ ~.<. 1 < 'j r; ,, f I -. \) . 1- < • JR048_GREENSPRINGS_WEST - 334
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(!v.-ZJ ~ s~~·YQ_ --h~e__ 
ENVIRONMENTAL DIVISION CITIZEN COMPLAINT RESPeNSE FORM 

Complainant's Name: ~~i-er~ :;......;: ____ LJ_--L-1. ___,._/ L...~.~:... • .::::G.~~;__.....::;;;:;:;;=.. ____ _ 

Address: .. _____ ..l;::;(/ ___________________ _ 

Telephone No.: 

7
1 5b V- 2 .3 b (J 

Date Received: ~-5 h 2 

Type of Complaint 

0 Drainage 
0 Erosion 
0 Land Disturbing 
0 Tree Removal 

~nkHole 
0 Street Sign 
0 Street Light 
0 Other: 

Inspector Assigned: ----------------------

Watershed Code: -----------------------
Date Investigated: ----------------------

Complainant Contacted? 

Field Investigation? 

Follow up Required? 

Results of Investigation: 

Forms 4/03 

0 Yes 

}2t.Yes 

}(Yes 

0 No 

0 No 

0 No 
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E:"CVIRONMENTAL DIVISION CITIZEN COMPLAINT RESPONSE FOR..vl 

Complainant's Name: _J e {-f- Hartc:o:J 
Address: 3 l 9 3 Ga.~ I es wet t- c'"' 
Telephone No.: 5~.£;5~ L/-13 9 W: A/3'-/- (pj 0- 5'333 

~ateReceived: ~~~~~~~~J~I~o~/~~~~~~~~~~~~~~~~ 
~ate Assigned: 

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

Location of Problem: U)Q \--e r U ~~ er l u4 ~e_ 
--~~~~--~~~~~---=~~~---------

Type of Complaint 

~rainage 
0 Erosion 
0 Land ~istttrbing 
0 Tree Removal 
0 Sink Hole 
0 Street Sign 
0 Street Light 
0 Other: 

\)JJ\c:QOQ CD 
.3Co 3 D ~ 00 l \o ~ 

Inspector Assigned: ______ -_/ -1-I...~.O.t...:.o.......~ .. ~C-___v::::::,·~o:::::!/<....::c.__::..:e_~..:" _________________ ~ 

Watershed Code: --------------------------------------------
~ate Investigated: ------------------------------------------

Complainant Contacted? ~s 
Field Investigation? 

Follo\v up Required? 

0 No '1:30:;J<' lO]tLloeo·~ 
0 No ~+v:>/"De.vdc:J;?eA lol t~loeo -

Q.:::0.ce---n.•~ L..¥?vrd dml'n-~b 
0 No lf..}\\ \ ~iy- th.L L.UQS;~ £. c~~ 

\.t \'i.e.-\ 0 ~ .+or .+0; ll.u-'-e S 
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X 1. 4 TAK MAP NO 
CIIGINAL <r - . 

CERTIFICATE (36-3)(02-0-0168- ) 
t. 

CHM&EtNU8E OF USE AND OCCUPANCY S BUILDING PEttMIT NO 

3 ~ JAMES CtTY COUNTY 804-0094 
IS.. 1D11i11 CoftcNoMI 

Thil ctnlftclle il IUUed tx~reuant to the requirements of S~tiOn 111.0 of the Virfinia Uniform Statewide Building Code and It 
f 1) certifia tNt at tM -. of issuance "'is structure as identified below •• dHmed to be in comQ*iance with the applicable DtO· 
vitiont of-. Vktil'ltlt Unltotm Statewide Building Code uthev appty to'"- following ult and occupancy and 12) auttlomn the use 
and oe<:upllncy •• detetibed below 41428 

(The expiratiOn date of a Temporary Certificate apl)ars bel~ SD&Cial COndillons.) 

I NUMBER AHO STRE!T LOCATION 
3193 EAGLES WATCH CHARACTEAISTlC YES NO 

•• f~Mo~AAY YES 
SERVICI .,_lEA 

LOCATION 7 CITY AND ZIP cooe 10. OVEIII\.AV 
Williamsburg, 23185 OISTAlCT / 

I Pf'OJECT NAME 11. 
NO 

GREENSPRINGS WEST Ft.OOOPLAIIII 

~ I~ PURPOSE FOA WHICH ST!qUCTUFIE MAY 81 UHD 13. ZONING DISTRICT 

... 
SFD SAME AS 97-2 . R-4 

aNCIA&. COf.leiiiATIOII Cf"'.ACE cur NUUaO IN eo•r•• 
USE ACriON YES NO ACTION VES NO 

16. SP£CIAI. USf fi&AMIT 1 $. SIT£ Pl..Atll NO 
II ./ . 

1 6. CONDITIONAL US£ PERMIT 
/ 

17. YAAIANCE v ... 
11. UU GROUP CLASSIACATIOH tt. TYII£ OF CONSTRUCTION 

R5 ..... 58 
IMPIIM)lWWif 

10. TVIII OF IMPAOVI!MI ... T 
DATA 

DWELLING, NEW SINGLE FAMILY 

t1. NAME 

GORDON' BERRYMAN 

11. NUIIIIP AND snteET 

ow.. 

H. CIT\' AND $TAft 24. ZIP COOl 

II. Lift OETAI\.8 OF SPletAI. CONDITIONS 

lfiiCf& SAME AS 97-2 
CONOtT-. 

H.•J e>mciAL 27 DATE OF ISSUE SIMA,.._ Douglas H. Murrow fl~~ 20-0ct-2004 

I 
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Landscape Elements, LLC 

107 Knollwood Drive 
Williamsburg, VA 23188 
757-741-2416 

Invoice 
DATE INVOICE# 

9/27/2006 550 

r-B_r_~_T_o __________________________ ~t ~~-H_;_P_T_O------------------------~ 
Mr. & Mrs. Lowman ~· 
3208 Windsor Ridge South 
Williamsburg VA 23188 

TERMS DUE DATE 

9/27/2006 

ITEM QUAN. DESCRIPTION RATE SERVICED AMOUNT 

RIVER ROCK 9 Pick-up, delivery & installation of RIVER ROCK -9 tons 180.00 1,620.00 
to be installed in swales; 3' width along back fence, 
18"-24" along front bed edge, widened areas at drainage 
areas along fence at bottom of yard. Spread excavated 
dirt to raise bed area, fill in low spots 

MULCH 8 Pick-up, delivery & installation of hardwood bark mulch 47.50 380.00 
by the yard. 

SOD 1 Remove bad sod area,disposal, till in compost/topsoil 575.00 575.00 
blend to raise area, install new sod approx. 500 sq. ft. 

Thank you for your business. 
Total $2,575.00 
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... J2'9,cnnt''~ _..._ VA ut~ ~~EJ.A.&J-r 
0 Ill\.' V ~).0 I 0 ~<"'·1\. uije~~e~ings West Transition Punch list 

t lA./\ Item Detail Resolution or Cost 

Missing landscaping from the Recreation Area - 7 4 Trees, 460 Shrubs 
• 7 4 Trees, 460 Shrubs $28,700.00 

Missing Tennis court bleachers and Aggregate walkway 
• Bleacher- 3 rows 7.5' x30" x60" $870.45 + $85 S&H = $955.45 
• Aggregate walkway to bleachers 240sqft @ $5.80/sqft = $1392.00 
• Prep area for bleachers and install over crushed stone $290.00 

$290.00 

Pond # 1 at St James Place -
• Installation of Vertex Air 5 Submersed Aeration System 
• Electric Utility hookup 
• Escarole funding for SONAR systemic herbicide treatment in spring 

for existing weed problems, pending property transfer 
• Serious erosion on most of the east side of the pond, and large erosion 

area up next to a home on the North West side noted by attached maps 
to repair 

Pond #2 at Torrington Trail and Chartston Crescent 
• Installation of AquaMaster Masters Series Y2 HP (240V I 1 PH)Submersed 

$955.45 
$1,392.00 

$5,154.00 
$850.00 

$2,542.00 

Developer 

Aeration System $3,830.00 
• Electric Utility hookup $850.00 

Pond #3 behind lot 319 & 320 Chartston Crescent 
• Installation of Air Plus One Submersed Aeration System. 

Pending property transfer $2,280.00 
• Electric Utility hookup 
• Serious shoreline weed infestation to be resolved 

repair 

Pond #1, #2 and #3 Lake management program for period Aprill, 2010 through 
March 31, 2011 for existing problem control. Pending property transfer 
$3,920.00 

$850.00 
Developer to 

Entrance Sign at Manor Gate - Upgrade center sign section to decorative brick and 
signage to mach Torrington Trail signage. 
• Install 2 wall sections 57 6 sqft @ 24.70/sqft 
• Emblem and name signage 

$14,227.00 
$1,800.00 

Club House Repairs- Major repairs made due to original installation of pressboard 
Sheeting, improper siding caused extensive water Intrusion resulting in rot and mold 
in framing and windows. (Pending inspection results) $59,569.67 

Upgrade of deficient irrigation system- Replacement of 1" mains with 2" mains 
$5,350.00 

Deficient design in erosion control behind the pool house 
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• Install tiered block retaining wall with crushed stone and drainage system 
To divert high volumes of runoff water from poorly designed pool deck. 

$18,000.00 

Deficient design in fountain outside of clubhouse, costs to remove pump and 
replace with flagpoles, back fill and supply irrigation and plantings 

Greensprings West Transition Punch List 
$2,500.00 

Item Detail Resolution or Cost 

Supply copies of all Governing Documents, Property Transfer Documents and 
deeds to all GSW properties 
supply 

Provide for transfer of ownership of the following properties 
• Parcel 3630200001 F - Cultural resource area Shadow Lane Circle 
• Parcel 3630200001 G - Open Space area across from 4008 Shadow Lane 

Developer to 

• Parcel3630200001 H- 4 Open Space Areas around Carlton House Crescent. 
includes pond # 1 between Haymarket and ST James. 

• Parcel3630200001 J- Between Chartstone Cr and Waterloo PI, includes 
Developer to Transfer 

ponds #2 and #3 
• Determination of ownership of Parcel 3630100022 behind Shadow Lane Developer 

research 

Seal and stripe Recreation Center parking lot 
supply 

Top seal and stripe Tennis Courts 

Repairs to Colonel Crescent pathway 
supply 

Developer to 

Developer to supply 

Developer to 

Upgrade clay soil with top soil and seed bear spots greater than 2 sqft. in common 
areas along all roads with finished pavement Developer to 
supply 

Arrange an agreement between GSW and Williamsburg National Golf whereas WNG will 
install and maintain three lighted fountains in the lake along Longview Landing in 
return GSW will provide electric for said fountains. Also WNG will restrict lake 
drawdown to a "last source of water" thus using all available resources before 
drawdown of this lake. Developer to 
supply 

Sign agreement stating that a playground similar in design as the existing playground at 
The recreation center will be provided for and installed in section 7 when 
developed. Provide for no dumping to take place at the Thorngate 
entrance to Section 7. Provide that all homes in section 7 will be similar in nature 
to existing homes in GSW and have at least 2 car attached garages. 
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Invoice 
DATE INVOICE# 

Landscape Elements, LLC 

107 Knollwood Drive 
Williamsburg, VA 23188 
757-741-2416 9/27/2006 550 

~B_I_LL_T_O-------------------------~-. [ ~~-H_;_P_T_O------------------------~ 
Mr. & Mrs. Lowman ~· 
3208 Windsor Ridge South 
Williamsbu~ VA 23188 

TERMS DUE DATE 

9/27/2006 

ITEM QUAN. DESCRIPTION RATE SERVICED AMOUNT 

RIVER ROCK 9 Pick-up. delivery & installation of RIVER ROCK -9 tons 180.00 1,620.00 
to be installed in swales; 3' width along back fence, 
18"-24" along front bed edge. widened areas at drainage 
areas along fence at bottom of yard. Spread excavated 
dirt to raise bed area, fill in low spots 

MULCH 8 Pick-up, delivery & installation of hardwood bark mulch 47.50 380.00 
by the yard. 

SOD 1 Remove bad sod area,disposal. till in compost/topsoil 575.00 575.00 
blend to raise area, install new sod approx. 500 sq. ft. 

Thank you for your business. 
Total $2,575.00 
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WALTRIP.···ReCYCLING,··.INC ... · 
11 Marclay f'load 

Wifliam$burg, Virginia23tss··· 
PHONE: (757)229·0434 

WW\N.· w~ltripreciycling.corn 
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ME J 11111&1 U££ SlidE J iiiWJJ!i l L II .. U 
£I i!i1 r auLi a: 11 

I 
I 

TIMOTHY E.. SAUMIER 02-03 
MIRANDA B. SAUMIER 
3204 WINDSOR ROO S. 
WILLIAMSBURG, VA 23183-1435 

TIMOTHY E. SAUMIER 
MIRANDA B. SAUMIER 
3204 WINDSOR ROO S. 
WILUAMSBURG, VA 23188--1435 

ACHM051000017 

-
DATE 11 Mc..r ().) 

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

1505 
68-1/!>13 VA 

1337 

1513 
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. ,~ 
~D6CAPb. Landscape Elements, LLC 

P:~ ~ 107 Knollwood Drive 
· Williamsburg, VA 23188-

757-741-2416 

NAME I ADDRESS 

Miranda Somier 
3204 Windsor Ridge South 
Williamsburg VA 23185 

QTY ! ITEM DESCRIPTION I 

MISC Miscellaneous setvice provided: Install! run of temporary silt fence, on 
other side of the fence until soil is stabilized on properties behind backyard. 

1 MISC Miscellaneous setvice provided: Remove fence sectiOn, remove edging as 
needed for access to perform job, dig up all plants in berm areas and for 
access, place plants in pots &. set aside. Re-install all good plants and 
edging after completion of drain work. Remove &. replace drip irrigatiOn 
system as needed for access to perform job. Replace fabric underlayment 
damaged during construction, re-Install fabric salvaged. 

1 GRADIN ... Grading and preparatiOn: Remove and set aside decorative gravel from work 
areas for pipe and grading. Re-grade yard to flow to center infiltration drain 
in areas needed. Re-install gravel land fabric in yard &. pathways. 

125 PIPE-4' BACK YARD 125 feet total--· Install 50' of 4" solid corrugated drain pipe 
from downspout #1 to storm drain, approx. 5' of 4" pipe from downspout 
#2 to connect to 8" main drainpipe, and approx. 20' of 4" pipe from 
downspout #3 to connect with adapter to 8" main drainpipe. Install 40' of 
4" drainpipe from downspout #4 to start of 8" pipe. All adapters included. 
NOTE: All connections will be caulked with silicone. Repairs will be made to 
any damaged underground irrigation pipes. 

120 PIPE-4' RIGHT SIDE YARD Install4" solid pipe from fence to street, perforated pipe 
with gravel and "sock" in back yard, connect in both downspouts and· run Pt; c,•• outlet at street 

80 ~ -8'!. Install it drainpipe to recieve 3 downspouts 
120 Drain Install infiltration drain system (See attached drawing) i1 perforated pipe 

with fabric sleeve. ExcavatiOn 3' width and 1' depth, lined top and bottom 
with heavy duty fabric. 10 Tons of #68 and #57 drainage gravel. Soil from 
excavation to be used to start building up raised berms. 

1 Top Soil Install and grade heavy Top soli to build up berms for water 
diversiOn/planting. 25 yards. ALSO build up box garden, adjacent bed along 
house and amend plantings in other beds. All soil will be rolled with sod 
roller and tamped to firm out air pockets and minimize absorbtion of water, 
settling and washout. 

Estimate 
DATE ESTIMATE NO. 

2/21/2005 104 

RATE TOTAL 

120.00 120.00 

950.00 950.00 

1,200.00 1,200.00 

4.75 593,75 

6.50 780.00 

~ . [;'() " 
~.so- 680.00 

.J:.&:O()' 

~ 
1,800.00 

i~·D<> 

1,400.00 1,400.00 

Thank you for the opportunity to quote your landscape needs. 
TOTAL 

Accepted By 

A 50% deposit is required upon acceptance of estimate, with the balance due upon completion of work. 

Page 1 4~ 
'~ 

I 
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I 

NAME I ADDRESS 
I 

Miranda Somier I 
3204 Windsor Ridge South 
Williamsburg VA 23185 

QTY ITEM DESCRIPTION 

1 RIVER R ... Pick-up, delivery & installation of RIVER ROCK with fabric underlayment. 1) 
Continue channel along side and rear fence at least up to bermed area 
where back neighbors water begins to cross into your property. Side 
channel32' to 36" width. Rear channel along berm 24" (see drawing.) 3) 
Re-grade subsoil and re-install existing river rock in corner and around storm 
drain. (Up to start of new berm where water crosses over- rock approx. 6 
tons total including left side.) 

30 MULCH Pick-up, delivery & installation of hardwood bark mulch by the yard. Entire 
yard. 

MISC Miscellaneous service provided -STUMP REMOVAL 
FRONT YARD LAWN 

1 Blend Topdress front yard with sand & fine soil to fill low spots, seed. 
PLANTINGS 

2 TREE-15g 15 Gallon tree- BALOCYPRESS - 8' Corner by storm drain 
1 ,TREE-15g 15 Gallon tree- PINK DOGWOOD 6'- 7' (Remove dead cherry, transplant one 

10; 3g SHRUB 
shrub) 
3 Gallon shrub - GLOSSY ABELlA - Replace Lorepetalum by telephone boxes 
with 5 Abella, replace 3 Hollies at right front by street with 5 Abelia 

4 i 7g SHRUB 7 Gallon shrub - UGUSTRUM - TO FILL GAPS IN SCREEN 
10 1g SHRUB 1 Gallon shrub - JAPANESE WATER IRIS 
14 1g SHRUB 1 Gallon shrub - SIBERIAN IRIS 
5 Sg SHRUB 5 Gallon shrub - WINTERBERRY 
5 5g SHRUB 5 Gallon shrub - INKBERRY 

32 3g SHRUB 3 Gallon shrub - HOOGENDORN HOLLY (OR SOFT TOUCH) 
17 3g SHRUB 3 Gallon shrub 'CRIMSON PYGMY' BARBERRY 
1 7g SHRUB 7 Gallon shrub- CURLY LEAF UGUSTRUM (HINOKI CYPRESS $175) 

(AXILLARUS STATUARY$?) 
2 7g SHRUB 7 Gallon shrub - CHESAPEAKE HOLLY 
5 3g SHRUB 3 Gallon shrub - COMPACTA NANDINA 
1 7g SHRUB 7 Gallon shrub - TINUS VIBURNUM 
1 TRANSP ... Transplant URIOPE 

Thank you for the opportunity to quote your landscape needs. 

Estimate 
DATE ESTIMATE NO. 

2/21/2005 104 

RATE TOTAL 

1,540.00 1,540.00 

45.00 1,350.00 

175.00 175.00 

350.00 350.00 

185.00 370.00 
195.00 195.00 

18.75 187.50 

75.00 300.00 
8.50 85.00 
8.50 119.00 

37.50 187.50 
42.50 212.50 
21.50 688.00 
21.50 365.50 
75.00 75.00 

55.00 110.00 
18.75 93.75 
55.00 55.00 
40.00 40.00 

TOTAL 

Accepted By 

A 50% deposit Is required upon acceptance of estimate, with the balance due upon completion of work. 

Page2 
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Estimate 
DATE ESTIMATE NO. 

2/21/2005 104 

NAME I ADDRESS 
I 

Miranda Somier I 
3204 Windsor Ridge South 
Williamsburg VA 23185 

QTY ITEM DESCRIPTION RATE TOTAL 

PLANTINGS - GARAGE 
2 7g SHRUB 7 Gallon shrub- CHESAPEAKE HOLLY 55.00 110.00 
1 7g SHRUB 7 Gallon shrub - CAMElUA SASANQUA 75.00 75.00 
5 3gSHRUB 3 Gallon shrub- 'RAINBOW lEUCOTHOE 29.50 147.50 
7 3g SHRUB 3 Gallon shrub - 'HARBOR BEllE OR AREPOWER NANDINA 23.50 164.50 

lABOR lABOR -INSTALL All NEW PLANTS 500.00 500.00 

NOTES NOTES: We will have to place the larger stones on the outside edges of the 0.00 0.00 
channel against the fence and mulch, in order to inhibit the mulch and silt 
from the neighboring properties clogging up your drainage systems. We 
may seriously consider Installing the fabric underlayment against the fence 
vertically, with the rock against it as a barrier to their mulch. 

Guarantee All plant material is guaranteed for one year . Customer is responsible for 0.00 0.00 
proper amount of watering, disease and. pest control. Correct amount of 
fertilizer is recommended. 

3~14--- m.~~~~ 

I 
Thank you for the opportunity to quote your landscape needs. 

TOTAL $15,019.50 

Accepted By 

A 50% deposit is required upon acceptance of estimate, with the balance due upon completion of work. 

t-~ l'lS o 19 t.f l.( .Sl> 
Page 3 1 ~IJ.:> 0:> 1 ~ C dV.,. 

fi" Sl 'L 5 :> ~dCAu --11 S 'l 6 o 
I?.~·.~ ,~~\.u.. 4 GO .o~'f,f'-ft.J 

JR048_GREENSPRINGS_WEST - 362



. .. 

/ LAND6CAPb. Landscape Elements, LLC 

P:~fv1b.NT ~ 107 Knollwood Drive 

I 

NAME I ADDRESS 

Miranda Somier 

Williamsburg, VA 23188 
757-741-2416 

i 

I 
3204 Windsor Ridge South 
Williamsburg VA 23185 

QTY ITEM DESCRIPTION 

MISC Miscellaneous service provided: Install 2 runs of temporary silt fence, on 
other side of the fence until soil is stabilized on properties behind backyard. 
(Ask neighbors for permission to work on property.) 

1 MISC Miscellaneous service provided: Remove fence section, remove edging as 
needed for access to perform job, dig up all plants in berm areas and for 
access, place plants in pots & set aside. Re·install all good plants and 
edging after completion of drain work. Remove & replace drip irrigation 
system as needed for access to perform job. Replace fabric underlayment 
damaged during construction, re-install fabric salvaged. 

1 GRADIN ... Grading and preparation: Remove and set aside decorative gravel from work 
areas for pipe and grading. Re-grade yard to flow to center infiltration drain 
in areas needed. Re-install gravel in yard & pathways & grade smooth. 

110 PIPE-4' 110 feet total--· Install 50' of 4" solid corrugated drain pipe from 
downspout #1 to storm drain, approx. 5' of 4" pipe from downspout #2 to 
connect to 6" main drainpipe, and approx. 20' of 4" pipe from downspout 
#3 to connect with adapter to 6" main drainpipe. Install 35' of 4" drainpipe 
from downspout at front right comer of house, to the street with pop-up 
outlet. All adapters included. NOTE: All connections will be caulked with 
silicone. Repairs will be made to any damaged underground irrigation pipes. 

125 PIPE-6' Approx 125' - Install 6' corrugated drain pipe connecting from rear 
downspouts to outlet at storm drain, including adapters and connectors as 
needed. All connections to be silicone caulked. Grade will be checked for 
slope. 

120 Drain Install infiltration drain system (See attached drawing ) 6" perforated pipe 
with fabric sleeve. Excavation 3' width and 1' depth, lined top and bottom 
with heavy duty fabric. 10 Tons of #68 and #57 drainage gravel. Soil from 
excavation to be used to start building up raised berms. 

Thank you for the opportunity to quote your landscape needs. 

DATE 

2/21/2005 

RATE 

240.00 

675.00 

750.00 

4.50 

6.50 

10.00 

TOTAL 

Accepted By 

Estimate 
ESTIMATE NO. 

104 

TOTAL 

240.00 

675.00 

750.00 

495.00 

812.50 

1,200.00 

A 50% deposit is required upon acceptance of estimate, with the balance due upon completion of work. 

Page1 
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LAND.6CAP~ Landscape Elements, LLC 

O:~Mb.NT.b 107 Knollwood Drive 

NAME I ADDRESS 

Miranda Somier 

Williamsburg, VA 23188 
757-741-2416 

1

3204 Windsor Ridge South 
, Williamsburg VA 23185 

QTY ITEM DESCRIPTION 

1 Top Soil Install and grade heavy Top soil to build up berms for water 
diversion/planting. I would like to start with one tandem dump truck, 10 
yards, added to the excavated soil and see if new height feels adequate. It 
is possible I could decide we need another load, but would discount price 
some since heavy equipment is already onsite for the day. This soil needs to 
have some lime tilled in to raise pH (acidity level.) I would also like to 
discuss with you raising the other bed areas with compost/topsoil blend, 
mainly the "courtyard" garden (square with circle Inside.) All soil will be 
rolled with sod roller and tamped to firm out air pockets and minimize 
absorbtion of water, settling and washout. 

1 RIVER R ... Pick-up, delivery &. installation of RIVER ROCK with fabric underlayment. 1) 
Widen existing channel between front yards to 32' to 36" 2) Continue 
channel along side and rear fence at least up to bermed area where back 
neighborS water begins to cross into your property. Side channel32' to 36" 
width. Rear channel along berm 24" (see drawing.) 3) Re-grade subsoil and 
re-install existing river rock in comer and around storm drain. (Up to start 

' of new berm where water crosses over- rock approx. 6 tons total including 
left side.) (Entire back fence approx. 5 tons additional $700) 

10 MULCH Pick-up, delivery &. installation of hardwood bark mulch by the yard. 
Re-mulch disturbed areas in back yard 

FRONT YARD - I would like to discuss several options here and need to 
measure grade on right side yard especially, in order to make a better 
determination of problem solving. The following is the front yard approach: 

1 Blend Remove and replant existing front foundation plants. Install 3 yards 
compost/topsoil blend, tilled in and grade for drainage away from house. 
Install 1 yard soil in small side bed to divert neighbors water to street. 

1 RMV Removal of existing sod In front yard and discard ln landfill. (We can strip It 
with sod cutting machine and try to save it but bumpy spots, etc. will make 
end product uneven, better to get new sod with level amount of soil on it.) 

Thank you for the opportunity to quote your landscape needs. 

Estimate 
DATE ESTIMATE NO. 

2/21/2005 104 

RATE TOTAL 

650.00 650.00 

1,340.00 1,340.00 

45.00 450.00 

420.00 420.00 

350.00 350.00 

TOTAL 

Accepted By 

A 50% deposit is required upon acceptance of estimate, with the balance due upon completion of work. 

Page2 
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LAND6CAPb. Landscape Elements, LLC 

~LJ~.Jv1SNT~ 107 Knollwood Drive 
Williamsburg, VA 23188 
757-741-2416 

I NAME I ADDRESS 

I Miranda Somier 
3204 Windsor Ridge South 
WiiJiamsburg VA 23185 

QTY ITEM DESCRIPTION 

1 Blend Install compost/topsoil blend 2 to 3 yards of soil blend to pick up grade 

Estimate 
DATE ESTIMATE NO. 

2/21/2005 104 

RATE TOTAL 

350.00 350.00 
drainage level off of bed and continue drainage to street. (I roll tilled soil 
with a sod roller to firm out air pockets which reduces bumps due to 
settling.) 

80 SOD Install sod by the square yard - 80 square yards 4.50 360.00 
3 MULCH Pick-up, delivery & installation of hardwood bark mulch by the yard. 45.00 135.00 

Re-mulch front bed 

Thank you for the opportunity to quote your landscape needs. 
TOTAL 

Accepted By 

A 50% deposit is required upon acceptance of estimate, with the balance due upon completion of work. 

Page3 
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l_ANDXAPb. Landscape Elements, LLC 

~l,..(;.MsNT ~ 107 Knollwood Drive 

NAME I ADDRESS 

Miranda Somier 

Williamsburg, VA 23188 
757-741-2416 

3204 Windsor Ridge South I Williamsburg VA 23185 

QTY ITEM DESCRIPTION 

NOTES NOTES: 1) I would recommend neighbors to the left and rear install river 
rock channels along the fence. If this was possible I could use less rock and 
width on your side and save money. As it is, we will have to place the larger 
stones on the outside edges of the channel against the fence and mulch, in 
order to inhibit the mulch and silt from the neighboring properties clogging 
up your drainage systems. We may seriously consider installing the fabric 
underlayment against the fence vertically, with the rock against it as a 
barrier to their mulch and silt (or go under the fence with the fabric and 
staple it to their side of the fence at the bottom six inches.) The neighbors 
to the rear will contribute alot of silt/soil to clog your system, so I will build 
accordingly to handle it as long as possible. 

2) Regarding the downspout labeled #5: There is very little roof collected 
from this pipe. I would like to re-interview you regarding this side and check 
the grade with an instrument before making approach to solving any 
problem on the right side. 

3) I apologize for the wordiness of this quote. I have never included so 
much detail in a quote, but felt it was necessary for you to understand my 
approach with your property. 

4) Although the view of the yard is good, you may want to re-locate the 
bench in the courtyard due to the water, pipes, etc., and also If there is 
standing water in the storm drain there is likely to be mosquitoes. 

/ 

Estimate 
DATE ESTIMATE NO. 

2/21/2005 104 

RATE TOTAL 

0.00 0.00 

Thankzz: the opportunity '-T ~needs. 
·.;?~~· ~ TOTAL $8,227.50 

~~/ Accepted By 

A 50% deposit is required upon acceptance of estimate, with the balance due upon completion of work. 

Page4 
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