Stormwater Division

MEMORANDUM

DATE: MarchS$, 2010

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

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: PC170
PIN: 322100001A
Subdivision, Tract, Business or Owner

Name (if known): Villages at Westminster (The)
Property Description: Common Area
Site Add :
Box .43 Drawer: 3
Agreements: (in file as of scan date) Y Book or Doc#: ‘ 970015901 Page:
809 636

Comments



James
Ci
Coutgty

VIRGINIA

Jamestown
1607

CERTIFICATE OF AUTHENTICITY
THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND
ARCHIVES; AND HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.
BMPNUMBER: PC170
DATE VERIFIED: December 18, 2015

QUALITY ASSURANCE TECHNICIAN: Charles E. Lovett 11

PR e B il

LOCATION: WILLIAMSBURG, VIRGINIA



Date Record Created:

Created By:

WATERSHED
BMP ID NO
PLAN NO

TAX PARCE
PIN NO
CONSTRUCTION DATE

PROJECT NAME

FACILITY LOCATION
CITY-STATE
CURRENT OWNER
OWNER ADDRESS
OWNER ADDRESS 2
CITY-STATE-ZIP CODE
OWNER PHONE
MAINT AGREEMENT
EMERG ACTION PLAN

Get Last BMP No

WS_BMPNO:

Print

- Record MAINTENANCE PLAN

SITE AREA acre

PRINTED ON
Friday, March 05
8:42:56 AM

SP-100-97
(32-2)(1-1A)
3221000001A
=

Villages at Westminster Pond |
Behind (west) of 6201 Weathersfield Way
Williamsburg, Va. 23188

LAND USE

2010

old BMP TYP
JCC BMP CODE

POINT VALUE

SVC DRAIN AREA acres

SERVICE AREA DESCRI

Villages of Westminster Homeowners Assoc.

2 EatonStreet

Suite 1101
Hampton VA 23669

Return to Menu

IMPERV AREA acres
RECV STREAM

EXT DET-WQ-CTRL
WTR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SW/FLOOD CONTROL

GEOQOTECH REPORT

Additional Comments:

No CTRL STRUC DESC RCP Riser

CTIRL STRUC SIZE inches 66

63.6

Gen Residential OTLT BARRL DESC RCP Barrel

Wet Pond OTLT BARRL SIZE inch

EMERG SPILLWAY

DESIGN HW ELEV
PERM POOL ELEV

2-YR QOUTFLOW cfs
10-YR OUTFLOW cfs

REC DRAWING

SF Lots & Roads I, I, 1l IV

14.70 CONSTR CERTIF
UT of Powhatan Creek
Yes

LAST INSP DATE 10/11/2007.  Inspected by:
248

INTERNAL RATING 3
MISC/ICOMMENTS
Wellesley Rd. Design 7. Road is
embankment. Also see PC. 171,




DECLARATION OF COVENANTS @@E y

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this <% 7% day of;%ﬁw&t-- 1972,
between , and all successors in irfterest, hereinafier referred to as the

"COVENANTOR(S)," owner(s) of the following property: M&zﬁé@:@mﬂé&/
SP-100-97 mdl‘f‘h e Scutl er)

, Deed Book &7, Page No. (@Z£ _ or Instrument No.

, and James City County, Virginia, hereinafier referred to as the "COUNTY."

WITNESSETH:

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

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

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

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

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

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

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

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

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

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

Inbuermet# 970015 G0
Recndeld 10- /-9 7

Page 1 of 2 '
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IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF

COVENANTS as of this z%% day of _fﬁéﬂp_g 19.97.

CO (S)

/i

/ ¥
Wikl L. Wosweny ;
ATTEST: P st

COVENANTOR(S)

ATTEST:

COMMONWEALTH OF VIRGINIA
GEEY/COUNTY OF %wwuw Ol

I hereby certify that on this _{¢&_day of 42@?&/ 2i,, 192 7, before the subscribed, a

Notary Public of the State of Virginia, and for the County of (%//fnux vtz , aforesaid
personally appeared __ Uiecden (). Nloptss and did acknowledge the aforegoing
instrument to be their Act.

\/ IN WITINESS WHEREOF, I have hereunto set my hand and official seal this .22 _ day of |
/

,,, tf‘/ , 19 ‘/,7
( (1‘/// /)(‘/A/U [(.fj 72//

Notary Public //

§

My Commission expires: Deor ///J g / 1998
‘

Approved as to form:

This Declaration of Covenants prepared by:

(Print Name)

(Title) %ﬂ‘j

o2 Zalon L=t 0/

(Address)

(State) (Zip)

drainage.pre
Revised 2/97

Page 2 of 2



ENVIRONMENTAL - STORMWATER

TRANSMITTAL
PROTECTING RESOURGES
IN DELICATE EIWIIWIIMEHTS
COUNTY PLAN NO: - - C C - 7

BMP ID CODE: PCFZC 3 1

WATERSHED: Q wonaAtca D

= ~ ENTIRE RECORD FILE

>~ ASBUILTS

¢ CONSTRUCTION CERTIFICATION

[l " COMPUTATIONS

- OTHER: - \OPchon AicumendS, Nuneciu S
e Hers  Cencernind PrmP e i ch
and BECS e M#?‘gf choas Pchoces GQ‘B@D

NAME: .’—.\Tﬂ(& (1 p,)ée_,

SIGNATURE: _ J\ it (‘Ds/
DATE: / Blles




” z,,J‘/
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James City County, Virginia
Environmental Division
Stormwater Management/BMP Facilities
Record Drawing/Construction Certification
Review Tracking Form o )
m‘*‘
County Plan No.: SP"IOO"?'? gé w
Project Name: VIiwne€s A7 IWVESTmmE7es S@%ﬂ Co & 4}/
Stormwater Management Facility: Powp 2.~ weT PonD ( NeFbo/—trerl-esier 3.
Phage: 01 g Owm
Information Received. Date: 03-9/-02
a Administrative Check.
Record Drawing Date: 07-0b-02- &Av oY
Construction Certification Date:
m/ RD/CC Standard Forms (Required after Feb 1*20010nly)
Insp/Maint Agreement Info: /vsTt Q 200/ 5 20/ sp-/-9
) BMP Maintenance Plan Location: Asen €@
0 Other:
Stapdard E&SC Note on Approved Plan Requiring RD/CC or County cQ nt in Plan w le.
Yes (O No Location: A ofe /8 4 ? s, /V 7 s2¢53
Assign County BMP ID Code Code: Pc / 7/

Log into Division’s “As-Built” Tracking Log

Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.)
Preliminary Log into BMP Database (BMP ID #, Site Plan #, GPIN, Project Name)

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (label, copy hydraulics, BMP information, etc.).

“@“*“‘WW \

Inspector Check of RD/CC.
Pre-Inspection Drawing Review - Approved Plan (Quick look prior to field mspectlon) /
Final Inspection (FI) Performed Date: _Mg-// "{ ‘0 >y PemsoeeT [17]-02, )@/W /2402
Record Drawing (RD) Review Date: MM /3°%¢ V 7= é/(c/d‘L
Construction Certification (CC) Review Date:
Actions:
O No comments. \
Comments. Letter Forwarded. Datg; /}7,14 N

ecord Drawing (RD) Pesuh / zc/é’d ex_
@FConstruction Certification (CC) 0{ L-25-03

onstruction-Related (CR) oK (0-F-02 w/72-6-02
O Site Issues (SI)

{ , O Other : )
~ Second Submission: AP kosip b/ 20T )
O Fhird Submission: 1

/&c table for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
otify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal. S eR e~ry AR
Check/Clean active file of any remaining material and finish “Ag-Built” file.
d'to County BMP Inventory/Inspection schedule (Phase I@r 11D).
Copy Final Inspection Report into County BMP Inspection Program file.
Digital Photographs obtained.

O ‘\h Add to JCC Hydrology & raulic database (optional). /( P /Q L ppc Pc } / 7/ /{

%,

BMP Certification InformatiopAcceptdble

Plan Reviewer: %)\5:33\\( vV“vNM/ \% Date: ﬂ\\\ \W

\\i\



§
James City County, Virginia ’/ ! / f TP

Environmental Division ﬂe”f "

Stormwater Management/BMP Facilities
Record Drawing/Construction Certification
Review Tracking Form

County Plan No.: SP-100-97
Project Name VILULAGES AT WES7TmMNSTER
Stormwater Management Facility: 7 C)
Phasg 01 Xu OJm - '
Information Received. Date: 03-0/-02 oo / /ﬂ#//
Admjnistrative Check. 4/” f
% Record Drawing Date: D3~-06~! Lolimon D / 4,#
Construction Certification Date:
() RD/CC Standard Forms (Required after Feb 1 20010nly) o
B/ Insp/Maint Agreement Info: WSTH 920075707 A-1-9 7
) BMP Maintenance Plan Location: _ Alewf
d Other:
Stapdard E&SC Note on Approved Plan Requiring RD/CC or County co nt in plan review file .
Yes O No Location: A/OTE # /8 WSE Comm "!3 ﬁﬂl &7 7/
Assign County BMP ID Code Code: pc /70 MTE 7
Log into Division’s “As-Built” Tracking Log S2ZY¥S 2

Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.)
Preliminary Log into BMP Database (BMP ID #, Site Plan #, GPIN, Project Name)

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (label, copy hydraulics, BMP information, etc.).

) Wﬁ\ﬂ“@ﬂ A

“Inspector Check of RD/CC.
Pre-Inspection Drawing Review - Approved Plan (Quick look prigr to field mspectlon)
Final Inspection (FI) Performed Date: 5/74 7
Record Drawing (RD) Review Date: Z / (EA & 5/ Z&) / (e
Construction Certification (CC) Review Date:
Actions:
O No comments.

Date; N\‘pﬁ\ \\g \ Q’V m

g?rmnents Letter Forwarded.
B))\ecord Drawing (RD) ﬂdmnen/s ﬂfﬂﬂf?j L/J Lw

onstruction Certification (CC) /wj@;{:ﬂ / /63
Construction-Related (CR)

0 Site Issues (SI) ont o/ Fpe—

O Other : poP e
Second Submission: E0 mai2p ’Diﬂii' cC Z////‘U 0[’;
- Third Submission:
Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
. Notify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal.
Check/Clean active file of any remaining material and finish “As-Built” file.
~"Add to County BMP Inventory/Inspection schedule (Phase I,@)r IID).
Copy Final Inspection Report into County BMP Inspection Program file.

° E’%@R\\D?\

Digital Photographs obtained }
Add to JCC Hydrology & Hydraulic database (optional). /L\ (, WA

BMP Certification Information Acceptable

Plan Reviewer: Date:




DECLARATION OF COVENANTS ©©E y

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this oc% 7% day of%ﬁﬂ&t- 19D
between , and all successors in irfterest, hereinafter referred to as the

"COVENANTORC(S)," owner(s§ of the f(s)llowing property: W@Wc

SP-100-77 (Moetn —outd Souts Bods )
, Deed Book &2, Page No. (752 or Instrument No.
, and James City County, Virginia, hereinafier referred to as the "COUNTY."

WITNESSETH:

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

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

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

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

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

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

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

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

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

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

Inbwrmed=# 770015 G0
Recnded 10-7/-97

Page 1 of 2 '
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IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF
COVENANTS as of this 2% day ofw 19.97.

Co

ATTEST:

COVENANTOR(S)

ATTEST:

COMMONWEALTH OF VIRGINIA
GEFY/COUNTY OF Jo;rnso Qb
L/
I hereby certify that on this _# & day of Aé OZJZmZ 2,_, 1927, before the subscribed, a
Notary Public of the State of Virginia, and for the County of _Dzxonss ( Uy , aforesaid

personally appeared __Uiccdey (o), wlowsss and did acknowledge the aforegoing
instrument to be their Act.

v/ IN WITINESS WHEREOF, I have hereunto set my hand and official seal this , 2/ day of
//7 '

YA, 19j7
//ZM /%( (O(—//// /c.d'pz//

Notary Public //

(
My Commission expires: Desy ///J 5 / /1998
(

Approved as to form:

@“//ﬁ;@“

This Declaration of Covenants prepared by:

Ll A e

(Pnnt Namc)

i (Title) %‘“”

o2 Lz S =0/

(State) (Zip)

drainage.pre
Revised 2/97
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April 29, 2008

Mr. Pete Fallon et
Atlantic Homes I
109 Nat Turner Boulevard
Newport News, VA 23606

s of Westmmster Subdmsxon
Wﬂhmsburg, Vlrgzma :

DearMr, Fallon:

An engineering representative of ECS Mid-Atlantic, 'LL
that was exposed based on our prevzoussﬁe meeimg w

distress. Please s see the attached plctures of the Jomt

We have enjoyed being of service to Atlcmtm Homes durmg,this project IfE~YOn should have any
questions: regardmg thls letter piease do not hesitatc   '],‘{ s ” -

Respectﬁ,illy, ,

VOB Mg




Villages of Westminster Dams
James City County, Virginia

Project No. 07:9474 1




Atlantic
Homes LLC

109 Nat Turner Boulevard « Newport News, Virginia 23606 « Telephone: (757) 596-8800 « Fax (757) 596-8516

November 7, 2006 RECEIVED

RoYo5
M_r. _Scott Thomas ENVIRONMENTAL
Civil Engineer DIVISION
Environmental Division
James City County

101 Mounts Bay Road, Bldg E
Williamsburg, Virginia 23185

RE: Villages of Westminster
Dear Mr. Thomas:

Enclosed is the letter from Bury + Partners for the Certification of the Pond on
Wellesley Boulevard In Villages of Westminster.

Also enclosed is my correspondence with Joan concerning the field issue for that
pond.

If you have any questions please call me.
Yours truly,

e Lpb—

Fran Barber
Development Coordinator

NC Contractors License #48389 Va. Contractors License #2705 050926A



P Bury-Partners

ENGINEERING SOLUTIONS

October 26, 2006

Ms. Fran Barber

Atlantic Homes

109 Nat Turner Boulevard
Newport News, Virginia 23606

RE:  Villages of Westminster Construction Certification
Dear Ms. Barber:

I would first like to apologize for the delay in writing this letter to revise my letter from September of
last year. On September 23, 2005 we performed a site inspection of the subdivision and the wet pond
(BMP PC170) at the referenced project site. Based on this inspection it appears that the pond was
constructed in conformance with the approved plans. Final mature vegetation has been established and
there did not appear to be any outstanding storm water or erosion control items.

We truly appreciate the opportunity to work with you on this issue. Again, please accept my apology
for the delay in writing this letter. Please feel free to call me at 757-229-1776 if you have any
questions or concerns.

Sincerely,

BURY-+PARTNERS-VIRGINIA, INC.

MSe 1

M. Sean Fisher, P.E.
Civil Department Manager

[\04318 - Orchard Hill\letter,Barber,msf,10,26,06.doc

BURY+PARTNERS-VIRGINIA, INC.
4095 Ironbound Road, Suite 200
Williamsburg, Virginia 23188

TEL (757) 229-1776
FAX (757) 229-4683
Austin « Dallas » Houston » San Anfonio s Temple, Texas
Fairfax « Warrenton « Williamsburg, Virginia www.burypartners.com
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nancy

From: "Joe Buchite" <JBUCHITE@james-city.va.us>

To: <atlantichomes@widomaker.com>
Sent: Wednesday, January 11, 2006 10:29 AM

Subject: Villages of Westminster phase 4

Mrs. Thomas,
I am writing you today in response to your request to review the subdivision bond for the Villages of Westminster
phase 4. After a field inspection the bond will have to remain at it's current status due to a field issue involving

subsidence around a storm drop inlet (storm sewer # 5 on the approved plan). If you have any questions feel free
to contact me at (757) 253 -6643.

Thank you,
Joe Buchite

1/11/2006



Scott Thomas

From: Scott Thomas

Sent: Thursday, May 16, 2002 10:26 AM
To: Renee Daillman

Subject: RE: BMPs

Yes that would be ok. Just let me know when. As it turns out, | was just working on that project. On Tues May 14th | met
on site with one of the HOA reps who is on the BMP committee, Mr. Peter Van Dyke. | was performing final inspections for
the two BMPs and he wanted to accompany me. Usually | don't know who is involved with the HOA at this point in the
project, but in this case they have been very proactive.

Currently we still hold bond for the two BMPs and | am about to issue letters to the developer with a punch list of items
relative to certification documents required and a punch list of construction related items that are necessary to be
addressed. We will not release any bond being held until the items are completed to our satisfaction and we perform a
reinspection.

| already discussed with Mr. Van Dyke that after the closeout, | would certainly be willing to coordinate and meet with the
HOA representatives who are on the BMP team to help them in any way possible such as developing maintenance plans
for the BMPs, etc.

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

From: Renee Dallman
Sent: Thursday, May 16, 2002 9:19 AM
To: Scott Thomas

Subject: BMPs

Scott,

Good morning! I am the facilitator for Villages of Westminster and they are gearing up to
transition from developer control to homeowners control. They have several (at least 2) large
BMPs and they are interested in learning more about what they are and what they need to do to
keep them up as well as learning what the County's requirements are. Would you be
available/interested in coming out and talking with them?

Thanks!

Renee

Renee Dallman

Communications and Neighborhoods Specialist

James City County Communications and Neighborhood Connections
5248 Olde Towne Road, Suite 11

Williamsburg, VA 23188

Phone (757)229-7630
Fax (757)229-4688
www.jecEgouv.com



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

County BMP ID Code (if known). __ P C/ 70 es

Name of Facility’ _ V/// 29'% e M/fﬁ/ M/’7f74 %ﬁﬁ? / BMPNo:_/ of Z _ Dae: 5%/ 1z
Location: F#ﬁf oF KREC CENTEKL. Wz‘/ﬂ/ 620/ %@7/%’}34///”%}/
Name of Owner: V) // 7295 o o %’7’/7574/ /% A

Name of Inspector: 5/ 77 ,40177?5

Type of Facility: i Y

!
Weather Conditions: ’{ t/ﬂ/}]// A 7ﬂ 5 Type: %inal Inspection  (J County BMP Inspection Program (3 Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O0.K. -Theitem checked is in adequate condition and the maintenance program is currently satisfactory. No actiod 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.

weT

Provide an explanation and details in the comment column, if routine or urgent are marked. 7

Facility Item 0.K. Routine Urgent Comments Pt
/ Id
Embankments and Side Slopes: é’brﬂ?’) V2 f(b#ﬂ 15 Etnr B K ”76“1\’7') 34V V/‘ 24,24”7;0\5/ 3//I/Vﬂ/5

Grass Height v a/;’a,/; s Z2-4’ bhish coAsS
Vegetation Condition v ax. qé v 2 /5

Tree Growth v~ Nomt on Uf5 or 0/S.

Erosion . v u/; embank @ /7r/c/ %m o0 i
Trash & Debris v

Seepage v St observes

Fencing or Benches A7

Interior Landscaping/Planted Areas: B’{one O Constructed Wetland/Shallow Marsh  (J Naturally Established Vegetation

/2 /66’/ /e//éf//n wﬁzﬁwa/
v ﬁ/é’h//ﬂq c/aq;,z? JV//%/~

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

NANASANANERIN

Aesthetics

Other

Notes: ﬂ’/’:/f! SE lp/; f//éﬂ?//

Page 1 of 3



e

Facility Item O.K. Routine Urgent Comments

Water Pools: ﬂPcrmancm Pool (Retention Basin) 3 Shallow Marsh (Detention Basin) 3 None, Dry (Detention Basin)

Shoreline Erosion - Some bu7 o K-

Algae v /Tope, Aovn Aosis versFor
Trash & Debris v~ v Lead :4/00/ /,,Z Lorld 515,
Sediment v 2-37e //;e;’

Aesthetics

Other

Inflows (Describe Types/Locations): (//25/’ 'Kc,ﬂ /oo /A?(‘/fﬂ/ (é)/g”/‘/(— /"V%A em é/’o ?4/

@ ox. B o/

Condition of Structure v

Erosion v O ex (@ ok

Trash and Debris \/ @ oL @ oK.

Sediment v v @ oL sFo 0 6/Q/€ e0
Outlet Protection .
Other

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 6" /Q/JCL /éw&//o (#f f/— 6 ///6//

Condition of Structure o

Corrosion v

Trash and Debris v \/ 7(, 24 é’(i_ /, by 0? ;,:e a/? ”20 og:ﬁ// ”
Sediment v t/ 2 - 3 @ rrser”

Vegetation \/ \/ Cﬁ’a/ ves /0 / r4m rees”

Other

Principal Outlet Structure - Barrel, Conduit, etc. : fﬁ ”&CP W/%é &5/ /FA/D}/' 72/4(, Z ﬂ/j‘ /5 %@/

Condition of Structure

N

Settlement

| Trash & Debris v Pebris @ 01//‘/:/// %ﬂf e &/ f/?/

Erosion/Sediment

NS

Outlet Protection censs 7 oy@ ZoX/0 4

Other

Emergency Spillway (Overflow): A/pne Zo.«;z, /5 DVERELONS » Low /é/ﬂ/céal’

Vegetation A onpe.

Lining'

Trash & Debris

v’
d
Erosion v’
v
//

Other

Notes: ;,;/ﬂ} o/ /fﬂ/f/ 5041//7//){, /oz/ )’//é 7{ 20” o 4/{/

Page 2 of 3



Facility Item O.K. Routine Urgent Comments
Nuisance Type Conditions:
Mosquito Breeding v Ao e Obsere
Animal Burrows v Egsh 5/l Shore. Wakb.
Graffiti v
Other
Surrounding Perimeter Conditions:  AGuH Woeps, EoiA v wesH (. 074/ A Able Bz
Land Uses v =
Vegetation v C;:u// be ;?1%/ /0/’1/, /u%/
Trash & Debris _— (257 ensr F wesy 5507ES
Aesthetics \./
Acoess /Maintenance welesey B/ Emsy #LCPES.
Roads or Paths
Other

Remarks: o lepns I/?// 74,;4 vi,/eé;-/s 70’ Lvus ;?"Vr"/m/%,
"(‘?}7[35//}'6 ’VV’/ a‘fé s~/ 0v74/f7(- y i
© Svbslence @ barred 107 froms r1ses ¥ 4% Cepa:s -
- clean }e/ z-3’¢@ risér, G/ez/ LFDV/;J(K 9/ azcomu/‘a%/%@ﬁ% f/e//"/}
207, 87X 307 fong e/ wood lag whish tirs Fvwed wnd ) omme
L ho Fbe ruser 1 obstruded)

= RES7ORE OF
- JMFow Prpe ) (YEY) Rewrovt SF e ewp, .
o Cleas +remove ;’«o/me o Floe [ovs e Lo Y f b o wond preces Ao

b?‘véa/_ Or;_/ w/y/cb c@r> aor #e/e wz// /o »/5E7
e Cﬂ‘é/ca%//VE; 79’ Ao ry viser,

o cloyr ooy o7 ’éﬂe 2 //S'”;Vc) 7/0»7 em/a»/»;gr/?,/ se/ a/;;é,.,;%,m
Etow Z-3'deep.

(Wote: ﬁvé;ne/” icvﬁlr/fwe /c;ffm/ ,?/f,,//é/e /%/7. /4/
ccobGer oﬂlkj

Overall Environmental Division Internal Rating: ___

Title: (71 V// é(: 7‘%//9/ e/ Y/ v’

z
RE-

Date: ,;// % z /’;);/M

SWMProg\BMP\ColnspProg\DetRet.wpd
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WATERSHED

BMP 1D NO
PLAN NO

TAX PARCEL
PIN NO
CONSTRUCTION DATE

PROJECT NAME
FACILITY LOCATION
CITY-STATE
CURRENT QWNER
OWNER ADDRESS
OWNER ADDRESS 2
CITY-STATE-ZIP CODE
OWNER PHONE
MAINT AGREEMENT

EMERG ACTION PLAN

PC MAINTENANCE PLAN

170 SITE AREA acre

mm_,u-ao-ﬂ LAND USE

(82:2)01-17) old BMP TYP

3221000001A JCC BMP CODE
11111998

POINT VALUE

CTRL STRUC DESC RCP Riser

Villages at Westminster Pond |
Behind (west) of 6201 Weathersfield Way
Williamsburg, Va. 23188 SVC DRAIN AREA acres

Villages of Westminster Homeowners Assoc.

2 Eaton Street

Suite: 1101 SERVICE AREA DESCRI

Hampton, VA 23669 IMPERV AREA acres
RECV STREAM

Yes EXT DET-WQ-CTRL

No WTR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SW/FLOOD CONTROL
GEOTECH REPORT

No
63.6 CTRL STRUC SiZEinches = 66
Gen Residential OTLT BARRL DESC RCP Barrel
Wet Pond OTLT BARRL SIZE inch 48
9 EMERG SPILLWAY No
DESIGN HW ELEV 66.49
PERM POOL ELE 62
63.6 2-YR QUTFLOW cfs 26.36
10-YR OUTELOW cfs 0:00
REC DRAWING Yes
SF Lots:& Reads I, I, H; IV
14.70 CONSTR CERTI No
UT of Powhatan Creek
Yes LAST INSP DATE 5/14/2002
248 INTERNAL RATING 3
No MISC/COMMENTS
0 Wellesley Rd. Design: 7. Road:is
Yes embankment.

Yes




James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

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

Section 1 - Site Informétion:

Project Name: The Villages at Westnaugter

Structure/BMP Name: Pons T

Project Location: Tikevs eedrovw Belles lew Blud = Roste GO

BMP Location: Tikevseetron Wellealey IV T Weathersticld UJGJ-VL

County Plan No.: Se - 100 - 97 ’

Project Type: - fAResidential - (J Business Tax Map/Parcel No.: 2322|0000 tA
O Commercial (J Office BMP ID Code (if known): _£C \71D
O Institutional O Industrial Zoning District:: 2 o
O Public ORoadway ~ Land Use: Restdevthia\l Opevigpace
O Other Site Area (sf or acres): 2132 aceves

Brief Description of Stormwater Management/BMP Facility: U0 <=% Pon d

Nearest Visible Landmark to SWM/BMP Facility: \Jx \\&%es aXx WPWegtnwansteyr doblhouvse

Nearest Vertical Ground Control ( if known ): ‘
3 JCC Geodetic Ground Control O USGS O Temporary (3 Arbitrary 0 Other
Station Number or Name: ‘
Datum or Reference Elevation:
Control Description:
Control Location from Subject Facility:
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Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: OYes ONo ﬂUnknoWn
Approx. Construction Start Date for SWM/BMP Facility: _ Fall Q7
Facility Monitored by County Representative during Construction: OYes ONo ﬂUnknown

Name of Site Work Contractor Who Constructed Facility: 4.9 . “OA\,\L\“V\$ 3:\/\.(’—
Name of Professional Firm Who Routinely Monitored Constructlon ~

Date of Completion for SWM/BMP Facility: . Ve \{ 7 (4] .

Date of Record Drawing/Construction Certification Submittal: =~ '3 l(o &)

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

Section 3 - Owner / Designer / Contractor Information:

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

Name: UJc‘;‘\"mtmf)—{-tw \/“\\m:yg) L. @
Mailing Address: 1® Saw Jose (=X A $u\'§< A
Bewpowt Yews \\/‘zx 2%4L90

Business Phone: % Aa-RBaO Fax: 54k~ V3|6
Contact Person: Steve Qeal Title:
Design Professional: ( Note: Professional Engineer or Certified Land Surveyor responsible for the design and

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

Firm Name:  Ric mo ) E-v\ez tneerting "l .
Mailing Address: 1Al D  phevrivmece Tvax)
ot Ura Mﬁ\ouvq \/\ex.. 235\45
Business Phone: 22 ~\"11¢
Fax: 228 - A6V
Responsible Plan Preparer: . Wemuwetha Mt\'\s PE.
Title:  Pvolect Evgqinecn
Plan Name: —the. Vit \\eq cs, ak (Peg M\“w%‘ﬁtv‘ Reterdlto . Pounds
Firm’s Project No. _ Ae\& &
PlanDate: SlelqT
Sheet No.’s Applicable to SWM/BMP Facility: &\ /$2 /53 /34 /S5

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

Néme: H [y % « HQ\«M\\V\S y $V\.Ql

Mailing Address: 1294 Thiwble Sheals Blv
Bewpo vt MVews M., 23koe

Business Phone: &3 — 2\%&

Fax: -
Contact Person: . Nowavd Haulionsy
Site Foreman/Supervisor: Hawk HMolins

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/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BVIP Facilities

Record Drawing Certification
Firm Name: FJc¥VouD BaINeedii W,

Mailing Address: (422 UEPFIMAL TRAIL
WILVAMEBURA YA 229G
" Business Phone: |7]557.279 . 1T6e

Fax: | 51229 - 852
Name: \rel2 8
Title: <2iARVEA ). HeaD_
Signature:

Date: _ 5o 0 l (/ /

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual

condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications

and stormwater management plan, except as specifically

noted.

( Seal)

Virginia Registered Professional Engineer
or Certified Land Surveyor

Construction Certification

Firm Name:
Mailing Address:

Business Phone:
Fax:

Name:
Title: .

Signature:
Date: _

I hereby certify to the best of my knowledge

and belief that this Stormwater Management/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 / 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),
Ownet/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 Conu'ol preconstructlon
meetings held for the project.

‘ﬁ\ A fully completed STORMWATER MANAGEMENT / 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.

ﬂ\ 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.

) Construction Certification. Construction of Stormwater Management / 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 orlgmal
design professional and the James City County Environmental Division.

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

Dual Purpose Facilities - Completion of construction also includes an interim stage for
Stormwater Management / BMP facilities which serve dual purpose as temporary sediment basins
during construction and as permanent stormwater management / BMP facilities following

- construction, once development and stabilization are substantially complete. For these dual
purpose facilities, construction certification is required once the temporary sediment basin phase
of construction is complete. Final record drawing and construction certification of additional
permanent components is required once permanent facility construction is complete.

Interim Construction Certification is required for those dual purpose embankment-type facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
begin function as a permanent SWM / 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 4VAC50-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Program.)

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. of Stormwater Management BMP’s manual
for a complete list of acceptable BMP’s. Currently there are over 20 acceptable water quality
type BMP'’s accepted by the County.) .

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 / 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.

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

Page 5 of 16



STORMWATER MANAGEMENT / BMP FACILITIES
- RECORD DRAWING CHECKLIST

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

I.

Sl

b

FREF kR E

o

Methods and Presentation: ( Required for all Stormwater Mandgement / BMP facilities.)

1.

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

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

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

L.

2.

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

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

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at

each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

Top widths, berm widths and embankment side slopes.

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

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

must reflect the required design storage volume(s) and/or design depth.

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

Elevation of the principal spillway crest or outlet crest of the structure.
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11.

12.

13,

14.

15.

16.

17.

18.
19.
20.
21.

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 if lockable hatch is
present or not.

- Type, location, size and number of anti-seep collars or documentation of other methods utilized

for seepage control. 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 SWM/BMP facility.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

1.

XK.
s

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

Al.

A2,

A3.

A4,

AS.

Ae6.

AT.

A8.

A9.

Al0.
All:
Al2,

Al3.

All requirements of Section 11, Minimum 'Standards,’ apply to Group A facilities.

Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint

construction. :

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

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

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

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

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

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

principal spillway structure.

‘Wet permanent pool, fypically 3 to 6 feet deep, is provided and maintains level within facility.
Low flow orifice has a non-clogging mechanism.

A pond drain pipe with valve was provided.

Pond side slopes are not ;teep.e:r than 3H:1V, unless approved plan allowed for steeper slope.

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

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

X. Storm Drainage SVstems (Associated with BMP’s Only)

( Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities

such as onsite or offSite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with
drainage to and/or from a constructed SWM/BMP facility. The intent of this portion of the certification is

to accurately identify the type and quantity of inflow or outflow points associated with the facility for future
reference. The 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. )

_& SD1. Al requirementsAo’f Section II, Minimum Standards, apply to Storm Drainage Systems.

_% SD2.  Horizontal location of all pipe and structures relative to thé SWM/BMP facility. |

)é& SD3.  Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).
i/—);k_ SD4.  Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

Y—7— SDS5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

XII. 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 / BMP practices.
Requires evidence of prior satisfactory industry use and prior Environmental
Division approval, waiver or exception .)

SLﬁ Ol. All requirements of Section IT, Minimum Standards, apply to this section.
P

02. 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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RETENTION PONDS
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The following BMP and drainage calculations pertain to the Villages at Westminster located in
James City County, Virginia.

To meet James City County’s 10 point BMP requirements two Design 7 ponds are used to
achieve 5.65 points and the remaining 4.35 points are obtained by dedicating 83 acres as natural
open space. The ponds also release the 2 year storm at below the pre-development rate and pass
the 100 year storm without overtapping the dam.

P st
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WARHILL SECONDARY
MASTER PLAN AND PHASING PLAN

JAMES CITY COUNTY, VIRGINIA

DRAINAGE AREA TO OPTION "A" BMP’'S

GROSS ACREAGE:

UNDEVELOPABLE AREA:
WETLANDS 20
25% OR GREATER SLOPES 8

TOTAL UNDEVELOPABLE AREA

NET DEVELOPABLE AREA

OPEN SPACE
REQUIRED: 40% x 165 Acres =
PROVIDED:

TOTAL NUMBER OF LOTS:

PHASE |
PHASE i
PHASE it 3

TOTAL 101

&5

_CURRENT OWNER: " ,
T™B SERVCE CORPORATION SCALE: I"=600
MISSION KANSAS 66201

-RUTURE OWNER/DEVEL OPER
ATLANTIC HOMES DEVELOPMENT CORP.
. 2 EATON STREET
SUITE 101
HAMPTON, VIRGINIA 23869

——

—_——

BMP

LIMITS OF WETLANDS
PHASE LINE

25% OR GREATER SLOPE

PROPERTY LINE

1643~C Murrimoo Trol OM Enginesring
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A.

PoONO T
Pove I

WORKSHEET FOR BMP POINT SYSTEM

STRUCTURAL BMP POINT ALLOCATION

Fraction of

Site Served Weighted
BMP : BEMP POINTS by BMP BMP Points
' (e3.@ oy
Design T ] X 233 =__ 299
. (SeHac)
Degg\,\ 1 3 X 2295 = 2.6k
X =
x =
TOTAL WEIGHTED STRUCTURAL BMP POINTS: %.65

NATURAL OPEN SPACE CREDIT

. Natural Points for
Fraction of Site Open Space Credit Natural Open Space
(8.0

TOTAL WEIGHTED POINTS

§|<ﬂ% + ql%%

1Q.0

Structural BMP Points Natural Open Space Points

TOTAL
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2 YEAR HYDROGRAPH
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1******************************* SCSHYDRO
kkdkkkhkdhddhhhhdkhdhkdrdbdhbhdrhhkhhh
dhhkhkhdhdhdbdhhdbdbhkdbhbdhdhhrbdhhdhrhhkdrhk Version 3.21
hhkkhkhhddkhdhdkhkdhhbhbhhbdh kb bdbkdrd

Fk ke ko ek ko ok ke ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

dhkkhkbhkhkdkhkhkkhhhhkddhd

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:52:30

Input: VWI2.IN
Output: VWI2.OUT

PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED : 1

NUMBER OF CHANNELS : 0

NUMBER OF SUBAREAS : 1

UPSTREAM HYDROGRAPHS ENTER AT : 0
LOCATIONS

NUMBER OF TIME STEPS : 300

COMPUTATIONAL TIME INCREMENT :  .100

NOTE: The DURATION of the final computed hydrograph(s) for this
watershed

system will be .30.000 hours.

SESESEEEs=s=ssssmTaEssTEs UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff
computations.

The peak rate factor (PRF) for all unit hydrographs is 484 (U.S.
Customary

units) or 2.08356 (Metric units).
1******************************* SCSHYDRO

hkkdkkhhdkdhhhdhhdhdhbhbrhdhbhdhkdhhk
dhkhkdkhkhhkhdkkdhhdhbhhhhhdhdrhdhddhdi Version 3.21
hdkkdhdbhkbhkhhhdhhhhdhkdbhkhkdhkdkhdhhkk

dkdk ks ko deok ek k ok ok k ke k ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

ek ek ok ke ko ok k ok ok kok ok ke ok

PROJECT: VILLAGES AT WESTMINSTER

Hours



User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:52:30
Input: VWI2.IN
Output: VWI2.OUT
——————————— SUBAREA DATA
TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) {(hrs) NUMBER (cfs) DOWNSTREAM
CHANNELS
1 .0994 .770 66.00 .0
N
Composite Watershed Curve Number = 66.00 - %y “
Minimum Subarea Time of Concentration = .770 hours.
1******************************* SCSHYDRO
kkkkdhkhkdkdhbddhbhhhhhhhkhhhhkddhhkhdk
hdkkhkkhkhkkhkdbhhhhddhkhbhbdhhhhhhhdhih Version 3_21

hhkkhkhkhhkdhkhkhkhkdkhhkhdbhhbhbhddhdhdhdk

ok ok ke ko dod ok gk ke ko ok

ok k kg ok ok ok dok ok ok ok dkokk

PROJECT:
User:
Date:
Time:

Input:
Output:

(yrs):

VILLAGES AT WESTMINSTER
Rickmond Engineering
09/11/1997 Thursday
10:52:30

VWI2.IN

VWI2.OUT

RETURN PERIOD

= RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II
RAINFALL DURATION: 24.00 Hours
RAINFALL DEPTH: 3.50 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Inches}):

.000, .00 2.000, .08 4.000, .17
7.000, .34 8.000, .42 8.500, .47
9.500, .57 9.750, .60 10.000, .63

11.000, .82 11.500, .99 11.750, 1.25

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

6.000,
9.000,
10.500,
12.000,

.28
.51
.71
2.32



12.500, 2.57 13.000, 2.70 13.500, 2.80 14.000, 2.87
16.000, 3.08 20.000, 3.33 24.000, 3.50
1******************************* SCSHYDRO
dhkdhkdkhdkhhkhkhbdkhkdhhhdbhhhdbhhddhhhhhdhdt
TR T T EEE LSRR S R E LR A LR A R R X R T Version 3.21
hhkhkdkhkhdkhkhhkhkhkhbhdhhhddrdhdhhbhhkhhkihi
ek dede ek ok kok ok ok kk ke ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS
dhkhdkdhkhkhkdhhdhkdkhdthktksh
PROJECT: VILLAGES AT WESTMINSTER
Input: VWI2.IN
Output: VWIZ2.OUT
RETURN PERIOD
(yrs): 2
SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBAREA
1
AREA (square miles)
TIME OF CONCENTRATION (hrs)
RUNOFF CURVE NUMBER
BASEFLOW (cfs)
DOWNSTREAM CHANNELS
SUBAREA RUNOFF (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+.90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs
.00 .00 .00. .00 .00 .00 .00 .00 .00 .00
.00
1.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
2.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
3.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
4.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
5.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
6.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
7.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
8.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
9.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
10.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
11.00 .00 .00 .00 .00 .00 .00 .01 .06 .43
1.96



13.00 |

5.92 12.24 19.49 2

13.24 11.62 10.28
5.36 5.09 4.85
3.86 3.72 3.58
2.71 2.64 2.58
2.33 2.31 2.29
2.15 2.14 2.12
1.98 1.96 1.85
1.80 1.78 1.76
1.62 1.60 1.59
1.47 1.46 1.45
1.37 1.37 1.36
1.32 1.30 1.24
.16 .11 .08
.01 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00

4.54

3.45
2.53

2.27

1.74

.06
.00
.00
.00

.00

26.36

3.32

2.49

2.25

2.09

1.91

1.73

1.55

.95

.04

.00

.00

.00

.00

PEAK RUNOFF (cfs):

TIME TO PEAK

1*******************************

dhkdkkkhkhkhkhkhkhkdbddhhhhkdhdbdbddhdhdkk

hhkkhkdkhhkhdkdhhbhhhhhdhhdrbhkhhkhrdkht

Tdhdkhhkhkdkkdbhkhhhkhdhdhdbhrrdhhddrdhtx

dhkkhkhkkkhdhdkhkhkhkkkhk

hhkhkhkhhkhkhhkhkhkhhdkdkhhdkd

PROJECT:
User:
Date:
Time:

Input:
Output:

(yrs):

VILLAGES AT WESTMINSTER
Rickmond Engineering
09/11/1997 Thursday
10:52:30

VWI2.IN

VWIZ.OUT

2

(hrs

) e

SCSHYDRO

25.74

7.57

4.46

3.20

2.45

2.24

2.07

1.89

1.71

1.54

1.42

1.34

.75

.03

.00

.00

.00

.00

26.36
12.40

Version 3.21

DOWNSTREAM HYDROGRAPH

23.45

6.98

.57

.02

.00

.00

.00

.00

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

RETURN PERIOD

20.

31

.48

.25

.98

.39

.20

.03

.86

.67

.51

.40

.33

.42

.02

.00

.00

.00

.00

17.46

2.88

2.37

2.19

2.02

1.84

1.39

1.33

.30

.01

.00

.00

.00

.00



DISCHARGE (cfs)

"TIME: +.00  +.10 +.20 +.30 +.40 +.50 +.60 +.70  +.80
+iigs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs

!

.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
'02.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.02.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
'og.oo | .00 .00 .00 .00 .00 .00 .00 .00 .00
.02.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.og.OO I .00 .00 .00 .00 .00 .00 .00 .00 .00
.02.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.03.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.Og.OO | .00 .00 .00 .00 .00 .00 .00 .00 .00
.Og.OO | .00 .00 .00 .00 .00 .00 .00 .00 .00
.28.00 f .00 .00 .00 .00 .00 .00 .00 .00 .00
.22.00 I .00 .00 .00 .Od .00 .00 .01 .06 .43
lig?OO I 5.92 12.24 19.49 24.54 26.36 25.74 23.45 20.31 17.46
1?3?30 | 13.24 11.62 10.28 9.19 8.29 7.57 6.98 6.48 6.05
Siiéoo [ 5.36 5.09 4.85 4.68 4.56 4.46 4.37 4.25 4,13
3ig?00 | 3.86 3.72 3.58 3.45 3.32 3.20 3.09 2.98 2.88
ZiZ?OO | 2.71 2.64 2.58 2.53 2.49 2.45 2.42 2.39 2.37
2i§?00 | 2.33 2.31 2.29 2.27 2.25 2.24 2.22 2.20 2.19
2ié?00 | 2.15 2.14 2.12 2.10 2.09 2.07 2.05 2.03 2.02
Zig?OO | 1.98 1.96 1.95 1.93 1.91 1.89 1.87 1.86 1.84
1ég?00 | 1.80 1.78 1.76 1.74 1.73 1.71 1.69 1.67 1.65
1é$?00 | 1.62 1.60 1.59 1.57 1.55 1.54 1.52 1.51 1.50
153?00 | 1.47 1.46 1.45 1.44 1.43 1.42 1.41 1.40 1.39
léi?OO | 1.37 1.37 1.36 1.35 1.35 1.34 1.34 1.33 1.33
léZ?OO ] 1.32 1.30 1.24 1.12 .95 .75 .57 .42 .30



.22
25.00 | .16 .11 .08 .06 .04 .03 .02 .02 .01
.01
26.00 | .01 .00 .00 .00 .00 .00 .00 .00 .00
.00
27,00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
28.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
PEAK DISCHARGE (cfs): 26.36
TIME TO PEAK (hrs): 12.40
Hydrograph Saved In: VWI2.DAT
l******************************* SCSHYDRO
hhkhkdkhkhkkdhhkdhkdbhkdhdhhhdbhdrdbhrkdbdkdhdi
dhhkhkdkdkhhkdkddhhkddbhkhddrhdhkhbhkkhdhddkd Version 3.21
dkhkhkkkhkdhhkdhkhhkhddhhhdhhbdhdhhdkdhhkh :
*hxkdokdkkxkkkkkkkrk  COMPUTER-AIDED HYDROLOGY & HYDRAULICS
*hkdkhkdkhhkkhkdkdkhkbhkhkhhtdk
PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:52:30
Input: VWI2.IN
Output: VWI2.OUT
RETURN PERIOD
(yrs): 2
—————— HYDROLOGIC SUMMARY
== = Volumes, Losses, and Discharges
SCS TYPE II Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 3.50
VOLUME OF l
RAINFALL VOLUME OF RAINFALL | PEAK
PEAK
APPLIED RUNOFF LOSSES | DISCHARGE
DISCHARGE
(ac—-ft) (ac~ft) (percent) | {cfs)
(cfs/ac)
|
|
l ' lf‘
SUBAREA 1 18.555 4.2429 77.13 | 26.362 /7 °
414



TOTAL |
WATERSHED 18.555 4.2429 77.13 | 26.362
.414
TOTAL WATERSHED AREA (square miles): .0994
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED {ac-ft): 4.2429
COMPOSITE WATERSHED CURVE NUMBER: 66.00
MINIMUM SUBAREA TIME OF CONCENTRATION: .770
hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are
not

included in this summation. The "TOTAL VOLUME OF DISCHARGE
LEAVING

WATERSHED" includes all baseflows.
1



100 YEAR HYDROGRAPH



1******************************* SCSHYDRO

hhkdkhkhkddhkhhhddhbdhhkddhhdkhdhbhkrdkhkhdkdkik

dhkkhkhhdkhhkdkdhhkhhkdhdhddhdbhbdhohdkdrhdhd Version 3.21
dhkdkkhkhkkhkhhkhhkddhdkdkhdhdhkbhkhkdkhdhhdhdx

Fhkkdkkk ko kkkkk Ak kk COMPUTER-AIDED HYDROLOGY & HYDRAULICS

*hkhkhkhhkdkkkddhkhhhkdhh

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:53:47

Input: VWI100.IN
Output: VWI100.0UT

—————————————— PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED 1
NUMBER OF CHANNELS : 0
NUMBER OF SUBAREAS : 1
UPSTREAM HYDROGRAPHS ENTER AT 0
LOCATIONS
NUMBER OF TIME STEPS : 300
: .100

COMPUTATIONAL TIME INCREMENT

NOTE: The DURATION of the final computed hydrograph(s) for this

watershed
system will be 30.000 hours.

——————— UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff
computations.

The peak rate factor (PRF) for all unit hydrographs is 484 (U.S.

Customary
units) or 2.08356 (Metric units).
1******************************* SCSHYDRO

dhkhkkhkhkdhkkhkhdhhhkdkhkhdkhkkddkkdddkdxkk
dkhhkdhdkkdhhhhdhdhhhhddhkddddkrhrk Version 3.21
d gk e de gk sk ko ok e ok ok ke gk e e ok ok ke ok e ek Sk ek ek Kk

ook e ek ke ok ke Sk sk ok ek ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

hkdkhkhkdkhkhhbhkdkhdhhdkdkhdk

PROJECT: VILLAGES AT WESTMINSTER

Hours



User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:53:47
Input: VWI100.IN

Output: VWI100.0UT

SUBAREA DATA

TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) {hrs) NUMBER (cfs) DOWNSTREAM
CHANNELS
1 .0994 .770 66.00 .0
Composite Watershed Curve Number = 66,00
Minimum Subarea Time of Concentration = .770 hours.
1******************************* SCSHYDRO
dhkdkdkkhkhkhkhkhkdhhkkhhkhdhhhhkhkhkdhkddhkddhkd
dhkhkhkhkkhkhhhkdkhkhhbhhbhkddhkhdhdhohkdhddkdd Version 3.21

dhdkdkhkhkddhdhkhhhhbhdhhhdhhhdhdkdkhhkhk

Fkokkdkd ok k ok dok ko k k& COMPUTER-AIDED HYDROLOGY & HYDRAULICS

dhkkhkhkhkkhkhkdkhkhrhdhkdbhk

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:53:47
Input: VWI100.IN
Output: VWI1l00.0UT
RETURN PERIOD
(yrs): 100

== RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II
RAINFALL DURATION: 24.00 Hours
RAINFALL DEPTH: 8.00 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Inches):

.000, .00 2.000, .18 4.000, .38 6.000,
7.000, .78 8.000, .96 8.500, 1.06 9.000,
9.500, 1.30 9.750, 1.38 10.000, 1.45 10.500,

11.000, 1.88 11.500, 2.26 11.750, 2.86 12.000,

.64
1.18
1.63
5.30



12.500, 5.88 13.000, 6.18 13.500, 6.39 14.000, 6.56
16.000, 7.04 20.000, 7.62 24.000, 8.00
1******************************* SCSHYDRO
EXE R R R EREE R EEE R R EEEERE TR R TR T TP
ddkkhkdkhkkhkddkohdk ok ko k ok kokokokkodk ok ok ok k ok Version 3.21
dhhkhkhkdhkdbhkhhkdbkhhhbhbdkhbhbhhbdhkhhdhdsh
Fok ok ek ok ok sk ek ok ok ok ok ok ok ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS
dkhkhkdhkdkhkdhkdhhdkdhkhdkhdk
PROJECT: VILLAGES AT WESTMINSTER
Input: VWI100.IN
Output: VWI100.0UT
RETURN PERIOD
(yrs): 100
SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBAREA
1
AREA (square miles) : .0994
TIME OF CONCENTRATION (hrs): .17
RUNOFF CURVE NUMBER : 66.00
BASEFLOW (cfs) : .00
DOWNSTREAM CHANNELS :
SUBAREA RUNOFF (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+.90 :
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs ’
!
.00 | .00 .00 . .00 .00 .00 .00 .00 .00 .00
.00
1.00 } 00 00 00 .00 00 00 00 00 .00
.00
2.00 | 00 00 00 .00 00 00 00 00 .00
.00
3.00 | 00 00 00 .00 00 00 00 00 .00
.00
4.00 | 00 00 00 .00 00 00 00 00 .00
.00
5.00 | 00 00 00 .00 00 00 00 00 .00
.00
6.00 | 00 00 00 .00 00 00 00 00 .00
.00
7.00 | 00 00 00 .00 00 00 00 00 .00
.00
8.00 | 00 00 00 .00 00 00 01 03 .07
.12
9.00 | 19 27 37 .48 6l 74 88 1.04 1.20
1.38
10.00 | 1.56 1.76 1.98 2.24 2.53 2.85 3.19 3.58 4.05
4.59
11.00 | 5.16 5.80 6.58 7.58 8.78 10.08 11.95 15.00 21.80
36.51



12.00 |
74.93
13.00 |
23.03
14.00 |
15.22
15.00 |
10.42
16.00 |
8.61
17.00 |
7.87
18.00 |
7.17
19.00 |
6.46
20.00 |
5.77
21.00 |
5.20
22.00 |
4.80
23.00 |
4.59
24.00 |
.75
25.00 |
.03
26.00 |
.00
27.00 |
.00
28.00 |
.00
29.00 |
.00

63.92 100.891 137.28 157,

63.63 54.33 46.88 40.

21.54 20.21 19.07 18

14.66 14.10 13.55 13.
10.10 9.83 9.58 9.
8.53 8.45 8.37 8.
7.80 7.73 7.66 7.
7.10 7.03 6.96 6.

6.39 6.32 6.25 6.

5.70 5.64 5.58 5.
5.15 5.10 5.06 5.
4.78 4.75 4.72 4.
4.58 4.51 4.30 3.

.55 .40 .29

.02 .01 .01

.00 .00 .00

.00 .00 .00

.00 .00 .00

72 159.
95 36.
.26 17.
02 12.
37 9.
30 8
59 7.
89 6.
18 6.
52 5.
02z 4.
70 4.
87 3.
.21

.00

.00

.00

.00

PEAK RUNOFF (cfs):
TIME TO PEAK (hrs):

1*******************************
dhkhkhhkhkdkkhhhhdhhrdhhkhhdhdkkdkdhkdhddhkdkk
ddhhkhkhdhdbddhdbhbhdbhdhkhhdbdhhhhbdhd

hhkdkhkkdkhkhdkhkhhhkddbddhbhhdhrhddhhkdhdkk

*hkhkkhkkdkhkdkdkhkkkhhk

*hkdkhkkkdkrhkhhkhhkhhkk

PROJECT:
User:
Date:
Time:

Input:
Output:

(yrs):

VILLAGES AT WESTMINSTER
Rickmond Engineering
09/11/1997 Thursday
10:53:47

VWI100.IN

VWI100.0UT

100

SCSHYDRO

Version 3.21

35 147.84 128.
19 32.42 29.
70 17.24 1e.
51 12.03 11.
20 9.04 8.
.22 8.15 8.
52 7.45 7.
82 6.75 6.
11 6.04 5.
46 5.41 5.
98 4.94 4.
68 4.66 4.
27 2.60 1.
.15 .11
.00 .00
.00 .00
.00 .00
.00 .00
159.35
12.40

RETURN PERIOD

=== DOWNSTREAM HYDROGRAPH

65 107.
38 26.
80 16.
58 11.
92 8.
08 8.
38 7.
68 6.
97 5.
35 5.
90 4.
64 4.
97 1.
.08

.00

.00

.00

.00

COMPUTER~-AIDED HYDROLOGY & HYDRAULICS

18

89

31

16

80

01

31

61

90

30

87

62

44

.05

.00

.00

.00

.00

838.07

24.79

15.78

10.77

6.53

5.25

.04

.00

.00

.00

.00



DISCHARGE (cfs)

"TIME: +.00  +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+}igs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
'02.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.Og.OO .00 .00 .00 .00 .00 .00 .00 .00 .00
'02.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.02.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.og.OO .00 .00 .00 .00 .00 .00 .00 .00 .00
.02.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.03.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.Og.OO .00 .00 .00 .00 .00 .00 .01 .03 .07
'15.00 .19 .27 ~37 .48 .61 .74 .88 1.04 1.20
1ig?00 1.56 1.76 1.98 2.24 2.53 2.85 3.19 3.58 4.05
4ii?00 5.16 5.80 6.58 7.56 8.78 10.08 11.95 15.00 21.80
3?5?%0 63.92 100.81 137.28 157.72 159.35 147.84 128.65 107.18 89.07
7?5?30 63.63 54.33 46.88 40.95 36.19 32.42 29.38 26.89 24.79
zii?go 21.54 20.21 19.07 18.26 17.70 17.24 16.80 16.31 15.78
lié?go 14.66 14.10 13.55 13.02 12.51 12.03 11.58 11.16 10.77
lgé?go 10.1¢0 9.83 9.58 9.37 9.20 9.04 8.92 8.80 8.70
Sig%oo 8.53 8.45 8.37 8.30 8.22 8.15 8.08 8.01 7.94
7ig700 7.80 7.73 7.66 7.59 7.52 7.45 7.38 7.31 7.24
7i;700 7.10 7.03 6.96 6.89 6.82 6.75 6.68 6.61 6.53
623?00 6.39 6.32 6.25 6.18 6.11 6.04 5.97 5.90 5.83
5é1700 5.70 5.64 5.58 5.52 5.46 5.41 5.35 5.30 5.25
Ség?oo 5.15 5.10 5.06 5.02 4.98 4.94 4.90 4.87 4.84
4é§?00 4.78 4.75 4.72 4.70 4,68 4.66 4.64 4.62 4.61
4é2?00 4.58 4.51 4.30 3.87 3.27 2.60 1.97 1.44 1.04



.75
25.
.03
26.
.00
27.
.00
28.
.00
29.
.00

00

00

00

00

00

.55 .40
.02 .01
.00 .00
.00 .00
.00 .00

PEAK DISCHARGE
TIME TO PEAK (hrs):

.29

.01

.00

.00

.00

.21

.00

.00

.00

.00

Hydrograph Saved In: VWI1(00.DAT

1*******************************

Fhkhkhkhkhkdkdhkdhdbdhbhbdbhhhkddhdhdkhdhdkhdhk

ok ddkokokokkkkhk ok ok ok kok ok kok ok okokok ko ko koo

khkdkhkdhkkhkhkhkhhhhdbhhhkhbhhbhbhkrdhdrdth

hhkdkhkhkkkkhkkdkhkhkhhhdkk

dhhkhkkdhhhkhhkhkhkhdkhkdhdkhk

PROJECT:
User:
Date:
Time:

Input:
Output:

(yrs

}:

VILLAGES AT WESTMINSTER
Rickmond Engineering
09/11/1997 Thursday
10:53:47

VWI100.IN
VWI1l00.0UT

100

(cfs):

.15
.00
.00
.00

.00

SCSHYDRO

Version 3.21

.11

.00

.00

.00

.00

159.35
12.40

HYDROLOGIC SUMMARY

.08 .05
.00 .00
.00 .00
.00 .00
.00 .00
Vot "‘“{ ‘; L

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

RETURN PERIOD

Volumes, Losses, and Discharges
SCS TYPE II Hyetograph.
SC3 DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 8.00
VOLUME OF |
RAINFALL VOLUME OF RAINFALL ] PEAK
PEAK
APPLIED RUNOFF LOSSES | DISCHARGE
DISCHARGE
(ac-ft) (ac-ft) (percent) | (cfs)
(cfs/ac)
I
I
I
SUBAREA 1 42.411 21.246 49.90 | 159.354
2.505

.04

.00

.00

.00

.00



TOTAL !
WATERSHED 42.411 21.246 49.90 | 159.354
2.505
TOTAL WATERSHED AREA (square miles): .0994
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft): 21.2460
COMPOSITE WATERSHED CURVE NUMBER: 66.00
MINIMUM SUBAREA TIME OF CONCENTRATION: .770
hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are
not

included in this summation. The "TOTAL VOLUME OF DISCHARGE
LEAVING

WATERSHED" includes all baseflows.
1



Worksheet 2: Runoff curve number and runoff

Pro ject \]{\\&%95 @ UJESL(’M)\A&‘(‘C\» By WALS Date '—{I»Z‘—l EQ"{
Location yeures C_ﬁ’j Cou vty \/Q Checked Date’

Circle one: Developed PGV\a I

1. Runoff curve number (CN)

Soil name Cover description 1/ Area Product
and CN = of
hydrologic (cover type, treatment, and X P B CN x area
group hydrologic condition; ~| | |Bacres
percent impervious; ol &1 9i{0wi-
unconnected/connected impervious 21 | 0%
(appendix A) area ratio) Sl el e
Emeporz AR w
R Y
€ (Good Caver) 55 6>b

Totals = 63\49

1/ yse only one CN source per line.

CN (weighted) = total product _ = Use CN = 55
total area ————
2. Runoff
Storm #1 Storm #2 Storm #3
Féequency tesvescesscccsssssscsssssscnses YT 2\
Rainfall, P (26-houT) seeeseessesssasses in 2.5
RUNOEE, Q cosesenvecscesasssnssananasnsce in .3
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)
D-2 (210-VI-TR-55, Second Ed., June 1986)
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Worksheet 3: Time of concentration (T) or travel time Ty

Project \/?\\Q%eﬁ Q) U,)es‘rm\ugtc\f‘
Location _;_-&\H!’S C.\\\""(‘ Cou \.«*Lﬁ A\eo

Circle one: Developed

Circle one: @ T, through subarea

By K‘-‘LS Date ‘-Hz.‘-\lQ7

Checked Date

Pond T

NOTES: Space for as many as two segments per flow type can be used for each

wotrksheet.

Include a map, schematic, or description of flow segments.

S & i b B R

Watershed or subarea ‘rc or 'I‘t (add Tt in steps 6, 11, and 19) ..v.e.. hr

Sheet flow (Applicable to Tc only) Segment ID FB
WwesdsS
1. Surface description (table 3-1) cecececacane Leght
2. Manning’s roughness coeff., n (table 3-1) .. © 10,
3. Flow length, L (total L < 300 ££) wecerercss £t | 299
4, TﬂO‘Yt 24-ht rainfall, Pz eecccsccnssscnvece in %'5
5- u“d slope, B8 ceeveccsssececsossacssrcsenece ft/ft .6\%5
0.8 .
= 0.007 (nl) o + -
6. T! _—T)TS—_O-.—‘O-—. Compute Tt ceacrese hr q..l
Py 8 _
Shallow concentrated flow Segment ID %Cf -
uneAved
7. Surface description (paved or unpaved) ....s
B. Flow length, L seeeereesssensosnseonsesneces £t | 8SO
9, Watercourse 8lOPe, 8 seeeccvcscsscsscesasasee fCL/fL ‘QZ"\'I
10. Average velocity, Vi(figure 3=1) severvesees ft/s 2\5
cl oot |+ -
1. T, 3600 V Compute T: csevee hr |e
Channel flow Segment ID <D
t
12. Cross sectional flow area, @ seceoccsssscsse ft2 \O Q\\—-&-‘—-A
50
13. Wetted perimeter, Py *evceecccscsscsessncase ft
14, Hydraulic radius, r'-‘p—a' Compute T sececos ft G\CD-(G
w
15. Channel S1ope, 8 eeveevscsssscsscasanssecass fT/fL OLH
16. Manning’s roughness coeff., N ceececancsvacs .055
1.49 t2/3 s1/2
17, vel2d L Compute V eeveee. fr/s | AR
18, Flow 1ength, L eeeeceenceesesocesonsenseness £t | 1OO0O
L =
19. Tt --i-ém Conmpute Tt cessan hr "oco +
20. W\We

(210-VI-TR-55, Second Ed., June 1986)

U

D-3



(9861 aunf “pH puodsg ‘e¢-YLTA-012)

-,
N

‘Worksheet 5a: Basic watershed data

N

Project \Vil\leges & Westminstev Location o wes Cviw Cauv iy f./\,n.., By WWF Date L_NL &y
b A

Circle one: e Developed Pawnd T Frequency (yr) Checked Date
Subarea | Drainage | Time of Travel Downstream Travel 24-hr Runof f Run= Initial
name area concen— time subarea time Rain- curve off abstrac—
tration through names summation fall number tion
subarea to outlet
Ay T, T, LT, P CN Q AQ 198 Hm\v
(mi?) | (nr) (hr) (hr) (1n) (1n) | (mi?-tn) | (4n)
04y [ w2 2.5 |85 |02 |.02a® [l Db |.4T
rd
I ' + 4+ ¢+ ¢

EEE I K R B B N

From worksheet 3

From worksheet 2

From table 5-1

\2

\
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Worksheet 5b: Tabular hydrograph discharge summary

9-d

Project VMi\\marcs () Em.mv.ﬂ.;ng:ﬁ% Location TXC\WMES n..d:r..ﬁ QGC&II/\,Q.I By WWCY Date ,-\:N.P:QIN
~ . g -
Circle one: e Developed mnwsav uu\ Frequency (yr) Checked Date

SRS M

Basic watershed data used Y Select and enter hydrograph times in hours from exhibit w..H.-N\
Subarea| Sub~| LT 1/p AQ
t a m
name area| to 3.0
.nn outlet 2 Discharges at selected hydrograph tines W\
(hr) { (hr) ?;..»:vlln...,n-n..|.....|..|....,uAnmmvlunaq-c:..'ln-nn-:'ann
Nl ’ R N . IlN QO\Nl)m F’.JIN ’ . .

(9861 aunp “pJg puodg ‘cc-Y1-1A-013)

Composite hydrograph at outlet

.Wl“ Worksheet 5a. Rounded as needed for use with exhibit 5.
4/ Epter rainfall distribution type used.
3y Hydrograph dilscharge for selected times 1is >=_o multiplied by tabular discharge from appropriate exhibit 5.

272




Worksheet 2: Runoff curve number and runoff

Project Jillages @D Westpmtnstey By WWS Date L\\ZH(Q"I
N~
Location JGWES Cﬁ‘i COUM*F\ \\/k Checked Date’
Circle one: Present PQV\a X
1. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
and CN —~ of
hydrologic (cover type, treatment, and 0 S B CN x area
group hydrologic condition; o~ i [ &acges
percent impervious; ol O 0ni-
unconnected/connected impervious 2l o] o{O%
(appendix A) area ratio) Sl el =
eMPORTA UWedd
KEID AR SVILLE S
Utee CR) (Good Cavev) 55 3URA | WAe1S
C®) CGoad Cover) et W05 BSOS
EQG'F /D".'Ve‘u"c’ﬁ qs
i CLES) ts(dklc> EBL*:l&SCD
R(’:C',LC‘B /
SRS 28 @0 |s4T1.8D
i
Y yse only one CN source per line. Totals = Cs?;\‘a L'\z- \"{\L{D
N (weighted) = total product :‘\2-\“{4'\_ b2 yse ON = Glo
total area 62
2. Runoff
Storm #1 Storm #2 Storm #3
Féequency ................ eeseesvescesses JT ZL- \CDCD
Rainfall, P (24-hour) .ciceseccons ceecse iIn 3t6 ®.0
RUNOEE, Q vevevennesnensnssaneonsosonens in o\8 4o

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

D-2

(210-VI-TR-55, Second Ed., June 1986)
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Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project \J1 \eces (=] UJC‘Z;;‘*W( vee v By \K\N:S' Date ‘--\12.% {C(7
Location TQ YAETS Q!“L\"& Cesry wt ‘R \ \f& Checked Date

Circle one: Present POND

Circle one: @ T, through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet. .

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID EF
weods

1. Surface description (table 3=1) .cececacsses L\%k"\'

2. Manning’s roughness coeff., n (table 3-1) .. o

3. Flow length, L (total L < 300 ££) eeceeeeees  fr | DCO

‘. No.yr zl.-hr rainfall’ Pz IR EERERREN N R R R X NN in 3.5

5. Lland slope, 8 ceccccessscsssncccsctssotsncee ft/ft loah7

0.8
. 0.007 (nL) @ . .
6. Tt 0.5 O.Z COEPUte Tt ssecsee hr - 6
Pz s » ‘
Shallow concentrated flow ) Segment ID vC )
VN PAVEDT

7. Surface description (paved or unpaved) «.e..

B. Flow 1ength, L eeeessesoceccensensencescases f£ | 500

9. Watercourse 8lOPe, B scascsscscsssessscscess fL/fC « 24O

10. Average velocity, V (figure 3=1) .ereecesces ft/s a\s

-—r Ok |+ -
11, Tt 3600 v Compute Tt sesceas hr b
Channel flow ) Segment ID co
12, Cross sectional flow area, 8 cececcceecscscs ftz e
13. Wetted perimeter, Py seveveccccessascsccanes ft

14, Hydraulic radius, £ .= Compute [ seeeces ft G.,Cp(a
Py
15. Channel 810Pe, 8 sccesccssasssssesosssssasss fL/fL 024

16. Manning’s roughness coeffe, M cesscvscrcanse .035
2/3 51/2

n

18, Flow length, L secccacececcocccnssssaccacsne ft ‘GGQ

17, V = 1.49 ¢ Compute V ....c.e fr/s "\‘ctq

19. T

L ) -
¢ " 3600 v Compute T, ...... hr Ol |t

20, Watershed or subarea TC or 'I‘t (add '1‘t in steps 6, 11, and 19) ..v.... hr ‘.1_(

(210-VI-TR-55, Second Ed., June 1986) D-3
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‘Worksheet 5a: Basic watershed data

Pro ject /s,.;oéa.@ @ Westonimgie~ Location ..,u.erme. Cty 086&0»//\.0.. By W\ Date L_.N.N.n»l\
A% A3
Circle one: Present g QG;)nv < Frequency (yr) Checked Date
Subarea | Drainage | Time of | Travel | Downstream Travel 24=hr | Runoff | Run- Initial
name area concen— time subarea time Rain~- curve off abstrac-
tration through names summation fall number tion
subarea o to outlet
R A, an .nn n.—.n P CN Q >Bo L9 ~m:.
= .
< m? | (o) (hr) (hr) (1n) (n) | (m?-10) | (4n)
o .
2 & .oty | .11 125 |66 |08 [.6195 |10 |29
% - 5
&
8 )
=
21y onay | 7 80 |e |40 |37 (1030 |\3
[o 9
I
[
=] |
o \
0
on
<
/
EEEEEEEEE t+ ettt , t+t ¢
From worksheet 3 , From worksheet 2 From table 5-1

572
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) Worksheet 5b: Tabular hydrograph discharge summary
&,
Project /?r,nru»dw @ estwmiust€v™ Location Rapees, Qe @C(ﬁfw,,/\,ﬂ». By WMWY Date r:N.an.Ac\
Ly . = -
Circle one: Present e ﬂo S& X Frequency (yr) Checked Date
Basic watershed data used y Select and enter hydrograph times In hours from exhibit utuHﬂw\
Subarea| Sub-| LT 1./p AQ :
name area nOn 8 " . | \21
An outlet 2 Discharges at selected hydrograph tines w\
(hr) | (hr) (mi“=fn)| = =~ = =~ = = = = = = ==~~~ "= ~(cfg)= = = = = == = = === ===~~~
a T 29 60995 21650 _ o
1
106 o1 -\ .26 W8 58

(9861 dunf “pg puodes ‘ec-YL1A012)

Composite hydrograph at outlet

Worksheet Sa. Rounded as needed for use with exhibit 5.
Enter ralnfall distribution type used.
Hydrograph discharge for selected times is >=o multiplied by tabular discharge frow appropriate exhibit 5.

|2
NI
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Worksheet 6a: Detention basin storage,
peak outflow discharge (qp) known

Project \]:\\q%-es ) Wectwmiustewn
Location Jawues Cita Cooviy, Ve

By RWY _Date M[23147

Checked _____ Date

Circle one: Present Qeveloped Pownd X
o
)
o
&
-]
1 0]
°
]
o
-l
&
]
o
LY
=i

Detention basin storage

va
Data: 6. -v"_o-cono.nqcooobot qu

1.

2.

3.

5.

Drainage area sssencs Ay -,089Y4 miz
Rainfall distribution
type (I, IA, II, III) - L

7.
1st 2nd
stage | stage |
' 8.
Frequency eeseee yTr Z~
Peak inflow dis- 9.
charge, q4 «... cfs 2167
(From worksheet &4 or 5b)
1/
Peak outflow dis-
charge, q_ .... cfs H17
10.
q
Conpute _q_o cesessee ~\7

i

2nd stage q, includes lst stage q.

rooq
(Use — with figure
Yy

Runoff, Q «eceee in
(From worksheet 2)

Runoff volume,
vr tescsesccce 8c-ft
(V. = QA,53.33)

Storage volume,

vs escesscess ac—ft

vﬂ
Vg = Vr(;,:))

Maximum stage, E
(From plot)

(210-VI-TR-55, Second Ed., June 1986)

6-1)

.8

4.24

2.4

88, RS cF

max

27
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(757) 229-1776 or (757) 898-4149

1643 A Merrimac

Trail

Fax Number (757) 229-4683

wos e\

SHEET NO. % ( OF

CALCULATED BY % W\.S' DATE 8 / &: Iq' 7
CHECKED BY DATE

SCALE

QESTe grser OSuTLET
e’ o Risev
=039 O H™2

eLev H ®

GhS @) @)

G680 LS AB®,HO

G800 35 350,74

10.60 S9 &e.9!




RICKMOND ENGINEERING, INC. A
1643 A Merrimac Trail 22
Williamsburg, Virginia 23185-5624 SHEETNO: o
(757) 229-1776 or (757) 898-4149 cacusresy _ HWEY one B[GI7
Fax Number (757) 229-4683 CHECKED BY DATE
SCALE
 STAGE — S TORAGE - DISCHARGE
STAGE STOR AGE OTsotARGeE
) Cac+t1) L Cefed i
@\ JHIS : o
&2 . 508 2.4
(95 YRS ; 3 .8‘3
&Y <4) NG
@5 8% 12
Gb o4 |l 54
é;-( ( ] 2—22a \ @.-{h- (Qq
éq LCD L{<ﬂ ‘Lﬂ& :1 12#
2,




2-YR STORM ROUTING



1******************************* PONDOPT
hhhdkdhhkhhkhkhdkhhbdbhhdhkddddhhdhhhhtsk
khkhkdhhdhhbrdhbhhhhhhdhdhdhbhbdbdbhddbddhdth Version 1.83
*hkhkhkdbhkhhbdbdkdkhkddbbdbdbhddhhhhddidhhhdh

Fokokok ok dkokddk ko k ok dkk COMPUTER-AIDED HYDROLOGY & HYDRAULICS

khkkhkdkhhkhkhhkrhkhdkiikd

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:55:31

Output: VWIP2.0UT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

1 VWIZ2.DAT
ALLOWABLE
PEAK PEAK RUNOFF

TAILWATER :

STORM INFLOW DISCHARGE DURATION VOLUME
STAGE

NUMBER {cfs) (cfs) (min) (£t3)
(ft)

1 26.362 N/A 1794.00 .1848E+06

60.000
Prkkkkhhkkkkkdkkddhkkh ko kkkdk ok ok ok ok PONDOPT

dhkhkkdhhkdkkkdhdhhdhhhdbhdhbhhhhhdhhd
hhkdkhdkhkdhhhhkhbhdhdhdhhrdhhdrdhhdddd Version 1.83
dohkkhkhkdkddhhkdhkdhhkbhdbdhddhhdhdhdhhkddhi

Fkokddkdkkok ok kk ok kk ok ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

dhkhkhkhkdkhhhbhdhhkhkhkdd

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:55:31

Output: VWIP2.0UT

Stage-Area-Discharge
Filename: VWIP.DAT



TAILWATER STAGE:
INITIAL STAGE:

STAGE-STORAGE-DISCHARGE RELATIONSHIP

60.000 feet.
61.000 feet.

<L €L <L <L L LLLLLLLLLLLLLLLLLLLLLLLLL STORM 1
SESSSISOOISOSSOOOIOISOSOIISOS>
STORAGE
STAGE VOLUME DISCHARGE
(ft) (ac—-ft) {cfs)
61.000 .0000 .0000
62.000 .4607 2.740
63.000 1.026 3.880
64.000 1.708 4,750
65.000 2.524 19.26
66.000 3.492 104.5
67.000 4.624 167.7
68.000 5.933 187.1
69.000 7.454 198.7
1******************************* PONDOPT

khkdkhkbhkhkhkhbhhdddhhdhkdhddkhdhhthhih

dkkdkhkdhdhhkhkhkdkhkdkdhhrddhhbhdhhbdhhhdhdit Ve

dhkkdkhkkkhkdkkhhdhhhkhdhhkhrhkdkhhrdhhdhddt

COMPUTER~-AIDED HYDROLOGY & HYDRAULICS

dkhkhkhkkhkhkrhbdhkhkhhkddd
dkhkkhkhkkkhhkhkhkhdkhkhhkkhx

PROJECT: VILLAGES AT WESTMINSTER

User: Rickmond Engineering
Date: 09/11/1997 Thursday

Time: 10:55:31
Output: VWIP2.0UT

TAILWATER STAGE:
INITIAL STAGE:

<LLLLLLLLLL L L LL L L L L L LKL
DOOSOD5O5550255555555>

MAXIMUM ELEVATION:
MAXIMUM INFLOW:
MAXIMUM OUTFLOW:
MAXIMUM STORAGE:

CONTINUITY ERROR:

SURFACE
TIME
ELEVATION
{min)
(ft)

rsion 1.83

9

LY

o

&

/

63.99
26.36
4.745
1.704

INFLOW RATE

60.000 feet.
61.000 feet.

ROUTING RESULTS FOR STORM 1

feet.

cfs.

cfs.
acre-feet.

—.808E~-05 percent.

OUTFLOW RATE

(cfs)

POND



61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000

61.000

12

18

24

30

36

42

48

54

60

66

72

78

84

90

96

102

108

114

120

126

132

138

144

150

156

162

168

174

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

000

.000
.000
.000

.000



61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

180

186
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198

204

210

216

222

228

234

240
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258
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270

276
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288

294

300
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312

318
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6l.
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61.
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61.

61.
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61.
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6l.
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000
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.000
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000
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000
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000

000

360

366

372

378

384

390

396

402

408

414

420

426

432

438

444

450

456

462

468

474

480

486

492

498

504

510

516

522

528

534

.000

.000

.000

.000

.000

.000
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.000
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.000
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61.000
61.000
61.006
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.001

61.005

540

546

552

558

564

570

576

582

588

594

600

606

612

618

624

630

636

642

648

654

660

666

672

678

684

690

696

702

708

714

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

. 007

.063

.433

1.958

.000

.000

.000

. 000

.000

.000

.000
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.000

.000

. 000

.000

. 000

. 000

.000

.000
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. 000

. 000
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000
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.002

.014
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61.

61.

61.
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62.

62.

62.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

63.

026

093

248

514

875

230

564

872

112

292

438

558

655

734

796

847

887

918

943

962

976

985

991

994

994

992

990

986

981

974

720

726

732

738

744

750

756

762

768

774

780

786

792

798

804

810

816

822

828

834

840

846

852

858

864

870

876

882

888

894

5.921

12.239

19.486

24.543

26.362

25.741

23,451

20.305

17.458

15.146

13.244

11.617

10.280

9.189

8.294

7.571

6.975

6.477

6.047

5.676

5.363

5.087

4.850

4.681

4.563

4.465

4.366

4.253

4.127

3.994

.256

.678

1.408

2.396

3.003

3.383

3.734

3.978

4.134

4,261

4.366

4.450

4.518

4,573

4.617

4.651

4.679

4.700

4,717

4.729

4.737

4.742

4.745

4.745

4.743

4.741

4.738

4.733

4.727

4.720



63.966
63.956
63.945
63.933
63.918
63.903
63.886
63.868
63.849
63.828
63.807
63.785
63.762
63.739
63.715
63.691
63.667
63.643
63.618
63.594
63.569
63.544
63.520
63.495
63.471
63.446
63.422
63.398
63.373

63.349

900

906

912

918

924

930

936

942

948

954

960

966

972

978

984

990

996

1002

1008

1014

1020

1026

1032

1038

1044

1050

1056

1062

1068

1074

3.856

3.719

3.582

3.450

3.322

3.202

3.088

2.981

2.884

2.785

2.715

2.644

2.583

2.531

2.487

2.450

2.418

2.391

2.367

2.346

2.326

2.307

2.289

2.271

2.254

2.237

2.220

2.204

2.187

2.170

4.712
4.702
4.691
4.679
4,666
4.651
4.635
4.618
4.601
4.582
4.563
4,543
4.523
4.502
4.481
4.460
4.439
4.418
4.396
4.375
4.354
4.332
4.311
4.290
4.268
4.247
4.226
4.205
4.184

4.163



63.325

63.301

63.277

63.253

63.229

63.205

63.181

63.157

63.133

63.110

63.086

63.062

€63.039

63.015

62.990

62.961

62.933

62.906

62.878

62.850

62.823

62.796

62.769

62.742

62.716

62.689

62.663

62.637

62.611

62.586

1080

1086

1092

1098

1104

1110

111le

1122

1128

1134

1140

1146

1152

1158

1164

1170

1176

1182

1188

1194

1200

1206

1212

1218

1224

1230

1236

1242

1248

1254

2.153

2.136

2.119

2.102

2.085

2.068

2.051

2.033

2.016

1.998

1.981

1.963

1.945

1.827

1.509

1.891

1.873

1.855

1.837

1.818

1.800

1.781

1.763

1.744

1.726

1.707

1.689

1.671

1.653

1.636

.142

.121

.100

.079

.058

.038

. 017

.996

.975

. 955

.934

.914

.893

.868

.836

.804

172

.741

.709

.678

. 647

.617

.586

.556

.526

.496

.466

.437

.408

.378



62.560

62.535

62.509

62.484

62.460

62.435

62.410

62.386

62.362

62.338

62.314

62.291

62.268

62.245

62.222

62.199

62.177

62.154

62.133

62.111

62.089

62.068

62.047

62.026

62.006

61.983

61.959

61.936

61.915

61.894

1260
1266
1272
1278
1284
1230
1296
1302
1308
1314
1320
1326
1332
1338
1344
1350
1356
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428

1434

1.619

1.602

1.586

1.57¢0

1.554

1.539

1.525

1.511

1.497

1.484

1.472

1.453

1.448

1.437

1.426

1.416

1.40e6

1.397

1.388

1.380

1.373

1.365

1.35¢8

1.353

1.347

1.342

1.337

1.334

1.330

1.327

3.349
3.321
3.292
3.264
3.236
3.208
3.180
3.153
3.125
3.098
3.072
3.045
3.019
2.993
2.967
2.941
2.916
2.891
2.866
2.842
2.818
2.7%4
2.770
2.7417
2.692
2.628
2.566
2.507
2.451

2.397
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61l.
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61.

61.

61.

61.

61.

875

856

838

820

801

781

758

734

707

679

651

623

596

569

543

518

494

470

448

427

407

387

369

351

334

318

303

288

275

261

1440

1446

1452

1458

1464

1470

1476

1482

1488

1494

1500

1506

1512

1518

1524

1530

1536

1542

1548

1554

1560

1566

1572

1578

1584

1590

1596

1602

1608

1614

1.325

1.304

1.244

l.121

. 945

.753

.572

.416

.300

.218

.158

.115

.083

. 060

.043

.031

.022

.016

.011

.008

.005

.003

.002

.001

.000

.000

.000

.000

.000
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2.345
2.296
2.247
2.196
2.140
2.078
2.010
1.937
1.862
1.785
1.708
1.633
1.559
1.488

1.419

"1.353

1.289
1.228
1.170
1.114
1.061
1.010
.962
.916
.872
.830
.790
.752
.716

.682
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. 649

.618

.588

.560

.533

.508

.483

.460

.438

.417

.397

.378

.360

.343

.326

.311

.296

.281

.268

.255

.243

.231

.220

.210

.200

.190

.181

.172

.164

.156
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61.

6l.
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026

025
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021

020

019

018

018

017

016

015

014

014

1800
1806
1812
1818
1824
1830
1836
1842
18438
1854
1860
1866
1872
1878
1884
1890
1896
1802
1908
1914
1920
1926
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1938
1944
1850
1856
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1968
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.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000
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.000

. 000
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.000

.000

. 000
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.149

.141

.135

.128

.122

.116

.111

.105

.100

.095

.091

.087

.082

.078

.075

.071

.068

.064

.061

.058

.056

.053

.050

.048

.046

.043

.041

.039

.038

.036



61.013
61.012
61.012
61.011
61.011
61.010
61.010
61.009
61.009
61.008
61.008
61.008
61.007
61.007
61.007
61.006
61.006
61.006
61.005
€1.005
61.005
61.005
61.004
61.004
61.004
61.004
61.004
61.003
61.003

61.003

1980

1386

19892

1998

2004

2010

2016

2022

2028

2034

2040

2046

2052

2058

2064

2070

2076

2082

2088

2094

2100
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2112

2118

2124

2130

2136

2142

2148
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.000

.000
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.000

.000

.000

.000

.000
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.034

.032

.031

.029

.028

.027

.025

.024

.023

.022

.021

.020

.019

.018

.017

.016

.015

.015

.014

.013

.013

.012

.012

.011

.010
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.00%

.009

.008

.008
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61.
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61.

61.

61.
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61.

6l.

61.

61.

61.

6l1.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

003
003
003
003
002
002
002
002
002
002
002
002
002
002
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001

2160

2166

2172

2178

2184

2190

2196

2202

2208

2214

2220

2226

2232

2238

2244

2250

2256

2262

2268

2274

2280

2286

2292

2298

2304

2310

2316

2322

2328

2334

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.008
. 007
. 007
.007
.006
.006
.006
.006
.005
.005
.005
.005
. 004
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.004
.004
.004
.003
.003
.003
.003
.003
.003
.003
.002
.002
.002
.002
.002

.002



61.001

2340 .000 .002
61.001

2346 .000 .002
61.001

2352 .000 .002
61.001

2358 .000 .002
61.001

2364 .000 .001
61.001

2370 .000 .001
61.001

2376 .000 . 001
61.000

2382 .000 .001
61.000

2388 .000 .001
61.000

2394 .000 o .001
61.000

2400 .000 .001
61.000

2406 .000 .001
61.000

2412 .000 .001
61.000

2418 .000 .001
61.000

2424 .000 .001
61.000

2430 .000 .001
61.000 :

2436 .000 .001
61.000

2442 .000 .001
61.000 .

2448 .000 .001
61.000

2454 .000 .001
61.000

2460 .000 .001
61.000

2466 .000 .001
61.000

2472 .000 .001
61.000

2478 .000 .001
61.000

2484 .000 .001
61.000

2490 .000 .001
61.000

2496 .000 .000
61.000
l******************************* PONDOPT

dhkhhhdkhhhdhkdhhhdkdhhdkdkdddhhkhkdd
ddkdkhkhhkhhdhhdddhdddrrhdkdbrdhhhrd Version 1.83
khhkkdhkhkhkdhkdhhhhhhdhhhhdbdhdrhhkhhdhkdkk

dkk ke ok ko ok ok ok ok ok ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS



dhhkhkhkdhkhkhkhhkhkdkhdkhkdkhkd

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:55:31

Output: VWIP2.OUT

ROUTING SUMMARY === === o e o e e
SIMULATION MODE == =— == mm e e e
FOR THE ABOVE CASE ———==———=mmm o mmm o oo oo

PEAK PEAK PEAK PEAK

STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac-ft) {cfs) (cfs)
1 63.994 1.70 26.362 4.745
v Y
214 *



100-YR STORM ROUTING



Phhkkkk ko d ok kkkkkkkkhkh ok kkk ok k ok x PONDOPT
dkokdkkokkkkhkkkkkkkkkkkkdkkokkkkdhok
dhkkkkkkkkkkkhkkkkkkkkkkkkkkkhk Version 1.83
Akkdkkkkhdkhkkdhkhkkkkkkkkkhkkhkkkk

ook ke ok ok ok ek ke ek ok ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

o e d de g ko ok ke ok ok ke ok ok ko ok

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:58:49

Output: VWIP100.OUT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

1 VWI100.DAT
ALLOWABLE
PEAK PEAK RUNOFF

TAILWATER -

STORM INFLOW DISCHARGE DURATION VOLUME
STAGE

NUMBER (cfs) (cfs) {min) (£t3)
(ft)

1 159.354 N/A 1794.00 .9255E+06

60.000
1******************************* PONDOPT

dkhkhkdkhhhhkhhdkhbhddhhdbhbhhhddbddhthd ik
dhkkkhkhkhhkddhhbhbhkrdhdkdhdddbhdhrdbhbhddkdk
dhkkhkhhkhkkdhkhhhdbhhhdhdhhddkdkdddhi

Fdkok sk ok ek ek ek e dok ok ko ke COMPUTER-AIDED HYDROLOGY & HYDRAULICS

dkhkkhkhkhkhkkhhkhkhhikdhhihkh

Version 1.83

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:58:49

Output: VWIP100.0UT

Stage~-Area-Discharge
Filename: VWIP.DAT



TAILWATER STAGE: 60.000 feet.
INITIAL STAGE: 61.000 feet.

== STAGE~-STORAGE-DISCHARGE RELATIONSHIP

<LLLLLLLLLLLLLLLLLLLLLLLL LKL L L L LKL STORM 1
DODO555D255D5355555555505555>>

STORAGE

STAGE VOLUME DISCHARGE

(ft) (ac-ft) (cfs)
61.000 .0000 .0000
62.000 .4607 2.740
63.000 1.026 3.880
64.000 1.708 4.750
65.000 2.524 19.26
66.000 3.492 104.5
67.000 4.624 167.7
68.000 5.933 187.1
69.000 7.454 198.7

1******************************* PONDOPT

khkhhkhkhdhhkdhkdhhrhrbhhdhddrdddhhhhd
kkkhkhkdhkhkdkdkdhhkdhhkhhkdhdkhhddrhhbkhkd Version 1.83
dhkhkhhhkhdhkdhdhhkhhkdhhrdddrhkdddhhht

ook e s ek ek ek ke ok ek ek COMPUTER-AIDED HYDROLOGY & HYDRAULICS

dhkhkhkhhkdkhkkhkhhkhkhhdkhdkd

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/1997 Thursday
Time: 10:58:49

Output: VWIP100.0UT

TAILWATER STAGE: 60.000 feet.
INITIAL STAGE: 61.000 feet.

<LLLLLLLLLLLLLLLLLLLKLKL ROUTING RESULTS FOR STORM 1
SESBOOOSOOOOOOEOOOOIOO>

MAXIMUM ELEVATION: 66.49 feet.
MAXIMUM INFLOW: 159.4 cfs.
MAXIMUM OUTFLOW: 135.6 cfs.
MAXIMUM STORAGE: 4,048 acre~feet.
CONTINUITY ERROR: -.276E-05 percent.
SURFACE
TIME INFLOW RATE OUTFLOW RATE
ELEVATION
(min) {cfs) (cfs)

(ft)

POND
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61.

61.

61.

61.

61.

61.

61.
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61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

6l.

61.

61.

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

600

000

000

000

000

000

000

000

000

000

000

000

000

000

12

18

24

30

36

42

48

54

60

66

72

78

84

90

96

102

108

114

120

126

132

138

144

150

156

162

168

174

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000



61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

180

186

192

198

204

210

216

222

228

234

240

246

252

258

264

270

276

282

288

294

300

306

312

318

324

330

336

342

348

354

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000



N Il I N .

61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000
61.000

61.001

360

366

372

378

384

390

396

402

408

414

420

426

432

438

444

450

456

462

468

474

480

486

492

498

504

510

516

522

528

534

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.003

.011

030

.065

.117

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.004

.008



61.

61.

6l.

61.

61.

61.

6l.

6l.

61.

61.

6l.

6l.

61.

61.

61.

6l.

61.

6l.

61.

61.

61.

61.

61.

61.

61l.

6l.

61.

62.

62.

62.

003

005

009

014

021

030

040

052

067

083

102

122

146

171

200

232

268

308

353

402

459

522

593

673

765

871

995

116

268

492

540

546

552

558

564

570

576

582

588

594

600

606

612

618

624

630

636

642

648

654

660

666

672

678

684

690

6396

702

708

714

10.

11.

14.

21.

36.

.186

.270

.368

.481

.607

.741

.884

.037

.202

.379%

.562

.758

.978

.237

.532

.846

.190

.581

.049

.587

.159

.804

.582

.582

.781

080

946

988

800

506

.015
.025
.039
.058
.081
.109
.143
.182
.227
.278
.335
.399
.469
.548
.636
.135
.844
.966
1.103
1.257
1.430
1.625
1.844
2.095
2.387
2.725
2.872
3.047
3.301

3.728



62.866
63.449
64.306
65.228
65.909
66.280
66.466
©6.492
66.387
66.204
65.993
65.776
65.610
65.4381
65.378
65.297
65.233
65.181
65.140
65.106
65.079
65.056
65.036
65.019
65.005
64.992
64.976
64.958
64.938

64.916

720

726

732

738

744

750

756

762

768

774

780

786

792

798

804

810

816

822

828

834

840

846

852

858

864

870

876

882

888

894

63.922
100.906
137.280
157.722
159.354
147.836
128.649
107.184

89.068

74.926

63.635

54,327

46.881

40.950

36.195"

32.424
29.381
26.886
24.791
23.027
21.538
20.211
18.073
18.260
17.697
17.239
16.798
1e6.310
15.779

15.224

38.

96.

122,

133.

135.

128.

117.

103.

85.

1.

60.

51.

44.

39.

34.

31.

28.

25.

24,

22.

20.

19.

19.

18.

18.

18.

18.

17.

.271

.191

680

787

239

988

583

963

408

968

446

314

256

531

612

111

728

207

340

974

003

332

896

705

138

909

650

363

046

697



64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64

64

64

64

882
866
839
809
779
748
717
685
654
623
593
564
536
.509
484
460
439
419
400
383
367
353
340
328
317

307

.297

.288

.280

.272

900
906
912
918
924
930
936
942
948
954
960
966
972
978
984
990
996
1002
1008
1014
1020
1026
1032
1038
1044
1050
1056
1062
1068

1074

14.661

14.101

13.550

13.018

12.510

12.030

11.578

11.157

10.771

10.420

10.104

9.825

9.582

9.373

9.196

9.045

8.916

8.804

8.703

8§.612

8.527

8.447

8.370

8.295

8.222

8.150

8.079

8.009

7.938

7.869

17.320
16.918
16.494
16.055
15.604
15.14s
14.690
14.235
13.787
13.350
12.927
12.521
12.136
11.772
11.431
11.115
10.822
10.554
10.307
10.081
9.874
9.684
9.510
9.348
9.199
9.060
8.931
8.809
8.695

8.587



S

64.

64

64

64.

64

64

64.

64.

64

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

264

.257

.251

244

.238

.232

226

220

.214

209

203

198

193

188

182

177

172

167

162

157

152

147

142

137

132

127

122

117

113

108

1080

1086

1092

1098

1104

1110

1116

1122

1128

1134

1140

1146

1152

1158

1164

1170

1176

1182

1188

1194

1200

1206

1212

1218

1224

1230

1236

1242

1248

1254

7.799
7.729
7.658
7.590
7.520
7.450
7.380
7.310
7.240
7.169
7.099
7.029
6.958
6.888
6.817
6.747
6.676
6.605
6.535
6.464
6.393
6.322
6.251
6.180
6.109
6.039
5.970
5.802
5.834

5.768

8.484

8.385

8.290

8.199

8.111

8.025

7.942

7.860

7.780

7.701

7.623

7.547

7.471

7.396

7.322

7.248

7.174

7.101

7.028

6.956

6.884

6.812

6.740

6.668

6.596

6.525

6.454

6.383

6.312

6.242



S BE .

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

64,

64.

64.

64.

64.

64.

64.

64.

64.

64.

64.

e4.

64.

103

098

083

089

084

080

075

071

066

062

058

054

050

047

043

039

036

033

030

026

023

021

018

015

013

010

008

006

004

002

1260

1266

1272

1278

1284

1290

1296

1302

1308

1314

1320

1326

1332

1338

1344

1350

1356

1362

1368

1374

1380

1386

1392

1398

1404

1410

1416

1422

1428

1434

5.704

5.641

5.580

5.520

5.462

5.405

5.351

5.298

5.247

5.198

5.150

5.105

5.061

5.018

4.979

4.940

4.904

4.869

4,836

4.805

4.775

4,748

4.722

4.698

4.676

4.656

4.638

4.621

4.607

4.594

6.173
6.104
6.037
5.870
5.904
5.840
5.7717
5.715
5.654
5.595
5.538
5.481
5.427
5.374
5.322
5.273
5.225
5.178
5.134
5.091
5.050
5.010
4.972
4,936
4.902
4.870
4.838
4.811
4.784

4.759



L)

64.001
63.999
63.996
63.992
63.984
63.970
63.849
63.919
63.884
63.842
63.798
63.750
63.701
63.651
63.601
63.550
63.499
63.448
63.397
63.347
63.297
63.247
63.198
63.150
63.101
63.053
63.006
62.951
62.896

62.841

1440

1446

1452

1458

1464

1470

1476

1482

1488

1494

1500

1506

1512

1518

1524

1530

1536

1542

1548

1554

1560

1566

1572

1578

1584

1580

1596

1602

1608

1614

.583

.509

.301

.872

.266

.602

.974

.437

.036

.751

.547

.396

.287

.207

.149

.108

077

.055

.039

.027

.018

.011

. 006

.002

.001

.000

.000

.000

.000

.000

4,749

4.747

4.743

4.736

4.724

4.705

4.680

4,649

4.613

4.574

4.533

4.490

4.447

4.403

4.358

4.314

4.270

4.226

4.182

4.138

4,085

4.052

4.010

3.968

3.926

3.885

3.824

3.761

3.699

3.638



HE S - .-

A

62.787

62.735

62.683

62.632

62.582

62.532

62.484

62.436

62.389

62.343

62.298

62.253

62.209

62.166

62.124

62.082

62.041

62.000

61.953

61.807

61.863

61.822

61.782

61.745

61.709

61.675

61.643

61.612

61.583

61.555

1620

1626

1632

1638

1644

1650

1656

1662

1668

1674

1680

1686

1692

1698

1704

1710

1716

1722

1728

1734

1740

1746

1752

1758

1764

1770

1776

1782

1788

1794

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000

.000

3.578

3.519

3.460

3.403

3.347

3.292

3.237

3.184

3.131

3.0738

3.029

2.979

2.929

2.881

2.833

2.787

2.740

2.610

2.485

2.365

2.252

2.144

2.041

1.943

1.850

1.761

1.677

1.59%6

1.520

1.447



I | .

61.528

61.503

61.479

61.456

61.434

61.413

61.393

61.374

61.356

61.339

61.323

61.307

61.293

61.279

61.265

61.253

61.240

61.229

61.218

61.207

61.198

61.188

61.179

61.170

61.162

61.154

61.147

61.140

61.133

61.127

1800

1806

1812

1818

1824

1830

1836

1842

1848

1854

1860

1866

1872

1878

1884

1890

1896

1802

1908

1814

1820

1926

1932

1938

1944

1950

1956

1962

1968

1974

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

1.377
1.311
1.248
1.189
1.132
1.077
1.026
.976
.930
.885
.842
.802
.764
.727
.692
.659
.627
.597
.569
.541
.515
.491
.467
.445
.423
.403
.384
.365
.348

.331



61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

6l.

61.

61.

6l.

61.

121
115
110
104
099
094
030
086
082
078
074
070
067
064
061
058
055
052
050
047
045
043
041
039
037
035
034
032
031

0629

1980

1986

1992

1598

2004

2010

2016

2022

2028

2034

2040

2046

2052

2058

2064

2070

2076

2082

2088

2094

2100

2106

2112

2118

2124

2130

2136

2142

2148

2154

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.315
.300
.286
.272
.259
.246
.235
.223
.213
.202
.193
.184
.175
.166
.158
.151
.144
.137
.130
.124
.118
.112
.107
.102
.097
.092
.088
.084
.080

.076



61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61.

61l.

6l.

61.

61.

61l.

61.

61.

61.

61.

61.

61.

6l.

61.

6l.

61.

028

026

025

024

023

022

021

020

018

018

017

016

015

015

014

013

013

012

011

011

010

010

009

009

008

008

008

007

007

007

2160

2166

2172

2178

2184

2190

2196

2202

2208

2214

2220

2226

2232

2238

2244

2250

2256

2262

2268

2274

2280

2286

2292

2298

2304

2310

2316

2322

2328

2334

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.072
. 069
.065
.062
.059
. 056
.054
.051
.049
. 046
.044
.042
.040
.038
.036
.034
.033
.031
.030

.028

.027

.026

.024

.023

.022

.021

. 020

.019

.018

.017



61.

61.

61.

61.

61.

61.

61.

61.

61.

6l.

61.

6l.

61.

61.

61.

6l.

61.

61.

61l.

61.

6l1.

61.

6l.

61.

6l.

61.

61.

61.

61.

61.

006
006
006
005
005
005
005
004
004
004
004
004
004
003
003
003
003
003
003
002
002
002
002
002
002
002

002

002

002

002

2340

2346

2352

2358

2364

2370

2376

2382

2388

2394

2400

2406

2412

2418

2424

2430

2436

2442

2448

2454

2460

2466

2472

2478

2484

2490

2496

2502

2508

2514

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.017
.016
.015
.014
.014
.013
.012
.012
.011
.011
.010
.010
.009
.009
.008
.008
.008
.007
.007
.006
.006
.006
.006
.005
.005
.005
.005
.004
.004

.004



61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.001

61.000

61.000

61.000

61.000

61.000

61.000

61.000

61.000

2520

2526

2532

2538

2544

2550

2556

2562

2568

2574

2580

2586

2592

2598

2604

2610

2616

2622

2628

2634

2640

2646

2652

2658

2664

2670

2676

2682

2688

2694

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.004

.004

.003

.003

.003

.003

.003

.003

.003

.002

.002

.002

.002

.002

.002

.002

.002

.002

. 002

.001

.001

.001

.001

.001

.001
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Version 1.83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac-ft) ({cfs) (cfs)
1 66.492 4.05 159.354 135.583
0.4 W
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JAMES CITY COUNTY

STORMWATER DETENTION BASIN DESIGN CHECKLIST

L STORMWATER MANAGEMENT COMPUTATIONS

A.

HYDROLOGY - An SCS-based methodology is required for stormwater detention
structures with watersheds exceeding 20 acres. Under 20 acres, other generally
accepted methodologies such as the modified rational, critical storm are allowable.
See Chapter 5, VESCH for more information.

R

RCN determinations: predeveloped and ultimate development land use

scenarios. "tids to ke renand — jusu o i 7S RCA whan shadd b 85
Time of concentration: predeveloped and ultimate development

indicating overland, shallow concentrated, and channel flow

components.

Hydrograph generation: predevelopment and ultimate development peak

flows for 2-, 10-, and 100-year design storms.

10~Yoan St {

RESERVOIR ROUTING

:

NA

10 gt rmn S?"&vn—\?

Sforage indication routing of ultimate development hydrographs for 2-,
10-, and 100-year design storms. Structure must discharge up to 10-year
storm through principal spillway and pass the 100-year storm with 1 foot
of freeboard through a combination of the principal and emergency
spillways.

Downstream hydrographs at established study points (if required).

HYDRAULIC COMPUTATIONS

e

NA

\

I

Al

Elevation-Storage (curve)

Weir/Orifice control - extended detention control.

Weir/Orifice control - riser 2 year control.

Weir/Orifice control - riser 10 year control. —

Inlet/Outlet (barrel) control - (all storms). riser/bard Crme B -
Check for barrel control prior to riser orifice flow to prevent slug flow-
water hammer conditions.

Emergency spillway capacity.

Elevation-Discharge (provide supporting calculations and/or design
assumptions).

MISCELLANEOUS COMPUTATIONS

SN

Water quality volume for permanent pool.
Water quality volume for extended detention with drawdown
computations.



IL.

III.

N\

Anti-seep collar design.
NA Filter diaphragm design (or alternative method of controlling seepage).

S N Riser structure flotation analysis (factor of safety = 1.2 min.).
- Danger reach study (if required).
: 100 year floodplain impacts (if required).
SOILS INVESTIGATION

Geotechnical report.

Minimum boring locations: borrow area; pool area; principal spillway; top of
dam near one abutment or emergency spillway if provided.

Boring logs with Unified Soil Classification, and soil description, with depth
to bedrock, seasonal water table.

—
——
—

STORMWATER MANAGEMENT PLAN
A. PLAN VIEW 1"=50' or less (40', 30, etc.)
1.  GENERAL TERMS

North arrow.

Sealed by P.E.

Existing and proposed contours (1' or 2' interval).

Existing and proposed improvements.

Delineation of permanent/extended detention, 2, 10, and 100-year
pools.

Locations of test borings.

Outflow pipe, outlet protection (detail required), and outfall
channel.

Emergency spillway level section and outlet channel.

- Existing and proposed utility location/protection.

N

N RRE

B. MAINTENANCE ITEMS

Fence, or minimum 6' wide safety shelf for public safety.
Provisions for use as a temporary sediment basin with cleanout
schedule and instructions for conversion to permanent facility.

v Person or organization responsible for maintenance.

- Inspection and maintenance agreement.

- Maintenance access from public right-of-way or publicly traveled road.

- Maintenance easement, minimum 15 feet around 100-year pool
elevation.

NA Forebay (if proposed).

e Temporary erosion and sediment control measures for pond

construction.



PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS

L.

EXISTING GROUND AND PROPOSED GRADE

v

Dam side slopes labeled.

__ v~ Top width labeled (per VESCH).
- Removal of unsuitable material under proposed dam (per
geotechnical report).
CORE TRENCH

KR

Materials (per construction specifications)

Bottom width (4' minimum or greater as dictated by geotechnical
report)

Side slopes (1:1 maximum steepness)

Depth (4' minimum or greater as dictated by the geotechnical
report)

RISER OR SIMILAR STRUCTURE (DETAIL REQUIRED)

v Materials (as required)
I All structure dimensions
NZX Control orifice dimensions
e Trash rack - removable - for each release (detail as required for
construction)
o Anti-vortex device (detail as required for construction)
v Proper structure footing
e Maintenance access
BARREL
v Materials (ASTM C-361 or as required)
/‘ Support for concrete barrels-concrete cradles, etc. (detail required)
NA Gauge and corrugation size for metal barrels
SEEPAGE CONTROL
— Phreatic line (4:T slope measured from the intersection of the dam
and the principal spillway design high water.
a. ANTI-SEEP COLLAR

—

——

(r’m«o‘ I
Anti-seep collar (detail required)
Size - 15% increase in length of saturation using outside
pipe diameter



Spacing and location on barrel (located at least 2' from a

pipe joint)
b. FILTER DIAPHRAGM
NA Design based on latest SCS methods and certified by a

professional geotechnical engineer

6. OUTFALL PROTECTION

d Size for maximum barrel release (but not greater than 10 year
storm) i
VA Cross-section at end of barrel in accordance with receiving channel
section
NA Endsection with footer
v Outfall dimensions
v Slope - 0%
v Rip-rap size, VDOT Classification
W Thickness (1.5 Times Maximum Stone Diameter)
v Approved filter fabric (nonwoven)
7. ELEVATIONS

L Top of dam - construction height and settled height (10%
settlement)
= Crest of emergency spillway
v Crest of riser structure
v Inverts of control release orifice/weirs
v Pools: permanent; extended detention; 2-year; 10-year; 100-year;
and appropriate safety storms
V Appropriate freeboard per SCS National Engineering Handbook,
provide minimum one foot of free board above the 100-year design
highwater.
v Inlet and outlet inverts of pipes (with slopes in %)

CROSS SECTION THROUGH DAM ALONG CENTERLINE

Existing ground

Proposed grade

Top of dam - constructed and settled

Location of emergency spillway with side slopes labeled (emergency
spillway in cut)

Bottom of core trench (4' minimum)

Location of each soil boring

Barrel location

Existing and proposed utility location/protection

ISR IR

-4-



COMMENTS:

EMERGENCY SPILLWAY PROFILE

Existing ground
Inlet, level (control), and outlet sections per SCS

Spillway and crest elevations

CONSTRUCTION SPECIFICATIONS

T T

Sequence of construction (generally by contractor)

Care of base flow during construction (if necessary)

Site preparation

Earthfill: Material, Placement,
Compaction, Core trench

Structural backfill

Pipe conduits

Concrete

Rip-Rap and slope protection

Fencing

Stabilization

Inspection and Certification by Engineer

sdbdc.txt

BY:

DATE:
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SUBSURFACE EXPLORATION STUDY REPORT
STORM WATER MANAGEMENT DETENTION BASIN
THE VILLAGES AT WESTMINSTER

JAMES CITY COUNTY, VIRGINIA

FES PROJECT NO: 1-701218.002

CLIENT: ATLANTIC HOMES DEVELOPMENT CORP.

Pcr70



FOUNDATION ENGINEERING SCIENCE, INC.
* Geotechnical Engineering

 Environmental Management

* Construction Materials Testing

11843-B Canon Boulevard, Suite 6
Newport News, Virginia 23606
Phone: (757) 873-4113

Fax: (757) 873-4114

Email: Elawar@aol.com

December 11, 1997

Atlantic Homes DeveI-oPmentv Corporation
2 Eaton Street, Suite 1101
Hampton; Virginia 23669

Attn: Mr. Willard W. Morris
President .

Re:  Subsurface Exploration Study Report
Storm Water Management Detention Basin (Pond I)
The Villages At Westminster
James City County, Virginia
FES Project No. 1-701218.002

Dear Mr. Morris:

Pursuant to your request and verbal authorization, Foundation Engineering Science, Inc. (FES) has
completed a subsurface exploration study for the storm water management detention basin (Pond I)
at the Villages of Westminster in James City County, Virginia. The subsurface exploration study -
consisted of performing standard penetration test (SPT) borings for the existing roadway embankment
(acting as a storm water management detention basin at Station Number 15+00 along Wellesley
Boulevard). The subsurface exploration study included a review of the project plans as prepared by
Rickmond Engineering dated August 6, 1997 and revised September 8, 1997, information obtained
from Mr. Hank Mullins with H. B. Hankins, Inc. and the geotechnical engineering service, report
[FES Project No. 1-701218.001, dated October 6, 1997].

Briefly, the results of the subsurface exploration study indicated that the earthfill material located
within the embankment in the upper fifteen (15) feet consisted of silty sand-(SM), clayey sand ($C).and
sandy clay (CL). The standard penetration resistance N-values within the borings performed in the
upper fifteen (15) feet of the embankment ranged from three (3) to thirty-three (33) blows per foot
(bpf). The soil properties of the earthfill material located within the upper fifteen (15) feet of the
existing embankment of the storm water management detention basin (Pond I) is shown in detail
within this report.
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FES appreciates the opportunity to be of service to Atlantic Homes Development Corporation on this
important project and look forward to its successful completion. Should you have any questions
regarding this report, please do not hesitate to contact the undersigned. '

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

fremen f

]effrey C. Norman Raja awar, P.E. ’?/// 7’/(7
Project Geologist Vice Prgbident

VA Reg. No. 23683
Copies: (2) Client

(1) Rickmond Engineering, Inc. (Mr. Kenneth M. Jenkins, P.E)

Appendix: @ Figure 1 - Boring Location Sketch
® Boring Profile Sheets

C:\wpdocs\Geotech\701218.002
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INTRODUCTION

Project Characteristics

The project site is located along Richmond Road (State Route 60) in James City County, Virginia.
The proposed Villages At Westminster development is planned to consist of constructing paved
roadways, two (2) storm water management detention basins (Ponds I and 1), approximately 380
residential lots within four (4) Villages. The Villages are named Gableton, Glenwilton, Roane Ridge
and Chaseoaks. The storm water detention basins are expected to be twenty-two (22) to fourteen (14)
feet in height for Pond I and II, respectively. The normal pool design depth is expected to be six (6)
feet for Pond I and I, respectively. Based on review of the design plans as prepared by Rickmond
Engineering, Inc., the embankment side slopes are three (3) horizontal to one (1) vertical (3H:1V).

Site Description

During the time of our site visits on September 15, 1997 and December 10, 1997, the initial detention
basin, Pond I was located along Wellesley Boulevard (approximate Station Number 15+ 00) and was
accessible to a truck mounted drill rig. Based on our review of the plans prepared by Rickmond
Engineering, Inc. the detention basin, Pond I will retain approximately six (6) feet of water and have
a final top of berm elevation of 74 feet National Geodetic Vertical Datum (NGVD) of 1929 and a base
elevation of 50 feet NGVD.

A review of the United States Geological Survey (USGS) Quadrangle maps titled “Norge and

Williamsburg, Virginia” published 1983 revealed the approximate development elevations to range
from sixty (60) to one hundred and ten (110) feet National Geodetic Vertical Datum (NGVD) of 1929.

PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to obtain information on the general subsurface soil and ground water
conditions at the existing storm water management detention basin (Pond I). The subsurface materials
encountered were then evaluated with respect to the available project characteristics. In this regard,
the following items were formulated:

1. Development of subsurface soil and ground water conditions within the
existing embankment of the storm water management detention basin (Pond
D) recently filled area.

2. General location and description of potentially deleterious materials
enccuntered in the borings performed which may which may detrimental to
the design life of the existing embankment. :

3. Determination of the design soil properties within the upper fifteen (15) feet of
the recently placed earthfill material and the relative density.
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The following services were provided in order to achieve the preceding objectives:

1. FES executed a program of subsurface exploration consisting of subsurface
sampling and field testing. FES performed five (5) Standard Penetration Test
(SPT) borings within the general embankment area at the detention basin
located along Wellesly Boulevard (approximate Station No. 15+00). The SPT
borings were drilled at random locations within the earthen dam (existing) to
approximate depths ranging from fifteen (15) to thirty-five (35) feet below the:.
existing grades. The SPT borings were performed with the use of 2 power ATV
mounted drill rig [B-1 and B-2] and a 4X4 truck mounted drill rig [B-5, B-6 and
B-7] in general accordance with ASTM-1586 test method. In the SPT borings,
soil samples were collected and Standard Penetration Test resistance N-values
will be measured virtually continuously for the top ten (10) feet and on
intervals of five (5) feet thereafter.

2. Visually classified and stratify representative soil samples in the laboratory
using the Unified Soil Classification System {(USCS) in general accordance with
ASTM D-2487. Conducted a limited laboratory testing program [visual
classification]. Identified soil conditions at the boring locations and form an
opinton of the site soil stratigraphy.

3. Collected ground water level measurements in the borings performed.

4. The results of the field exploration and laboratory testing program were
utilized in performing soil properties evaluations. The results of the field
exploration and soil properties evaluations, laboratory testing program [visual
classification] are presented in a comprehensive subsurface exploration study
report prepared by a Professional “Geotechnical” Engineer.

Report Format

This report begiﬁs with a discussion of the field and laboratory programs followed by a description
of the general subsurface conditions, soil design properties and general conditions. The boring location
sketch [Figure 1] and the boring profiles are presented in the appendix of this report.

FIELD EXPI.ORATION

In order to explore the general foundation soil types and to aid in developing associated design
parameters, a total of five (5) Standard Penetration Test (SPT) soil borings were drilled at locations
which were within the existing embankment earthfill of the storm water management detention basin
[Pond I]. These boring locations were located in the field based on existing topographic features and
stakes performed by Rickmond Engineering, Inc. The approximate location of the borings are
llustrated on Figure 1, which has been included in the appendix of this report. The SPT borings were
drilled to approximate depths ranging from fifteen (15) to thirty-five (35) feet.
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SPT Borings

The SPT borings were performed with the use of an ATV and 4X4 truck mounted drill rigs utilizing

‘hollow stem auger (HSA) procedures. The soil sampling was performed in general accordance with

the American Society of Testing and Materials (ASTM) Test Designation D-1586. These samples were
taken continuously from the ground surface to an approximate depth of ten (10) feet and on five (5)
foot intervals thereafter. Representative portions of these soil samples were collected, labeled and
transported to our office for classification, laboratory testing and analysis. SPT borings B-1 and B-2
were performed for an earlier study at this project site and SPT borings B-5, B-6 and B-7 were
completed for this subsurface exploration study. SPT borings B-3 and B-4 were performed for the
storm water management detention basin (Pond II).

LABORATORY TESTING

The soil samples were transported to our laboratory and were classified by the Geotechnical Engineer
using the Unified Soil Classification System (USCS) in general accordance with ASTM test
designations D-2487. Due to the project characteristics and our experience with similar subsurface
conditions, refined laboratory testing was not deemed necessary.

GENERALIZED SUBSURFACE CONDITIONS

Subsurface Soil Coﬁditions :

Soil stratification was based on visual examination of the recovered soil samples, laboratory testing
and interpretation of the field boring logs by an experienced geotechnical engineer. The boring
stratification lines represent the approximate boundaries between soil types of significantly different
engineering properties; however, the actual transition may be gradual. In some cases, small variations
in properties not considered pertinent to our engineering evaluation may have been abbreviated or
omitted for clarity. The boring profiles present the conditions at the particular boring location and
variations do occur among the borings and between soil samples. On this basis, the subsurface soils
encountered generally consisted of approximately two (2) to three (3) inches of dark brown silty fine
sand (SM) with roots “Topsoil” underlain by a two (2) layer soil configuration.

B-1 and B-2

The initial soil layer was encountered from below the “Topsoil” to approximate depths
ranging from eighteen (18) to twenty-three (23) feet below the existing ground surface.
This soil layer consisted of “Earth Fill” with interbedded layers ranging from silty sand
(SM) to sandy clay (CL). The Standard Penetration resistance N-values recorded
within this soil layer ranged from 4 to 16 blows per foot (bpf), indicating these soils to
be of soft to stiff consistency for the sandy clay (CL) and loose to medium dense
relative density for the silty sand (SM).
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The second soil layer was encountered from approximate depths ranging from eighteen
(18) to twenty-three (23) feet to boring termination depths [approximate depths ranging
from twenty-five (25) thirty-five (35) feet below the existing ground surfacel. This soil
layer consisted of brown to gray, wet silty to clayey sand (SM-SC) with shell fragments
“Yorktown Formation”. The Standard Penetration Test N-values recorded within this
soil layer ranged from 2 to 16 bpf, indicating this soil layer to be of a very loose to
medium dense relative density.

B-5, B-6 and B-7

The initial soil layer was encountered from below the “Topsoil” to an approximate depth
of two (2) feet below the existing ground surface. This soil layer consisted of sandy clay
(CL). The Standard Penetration Test N-values recorded within this soil layer were on the
order of 4 bpf, indicating this soil layer to be of a soft consistency.

The second soil layer was encountered from an approximate depth of two (2) feet to
boring termination depth [an approximate depth of fifteen (15) feet below the ground
surface]. This soil layer consisted of “Earth Fill” with interbedded layers ranging from
silty sand (SM) to clayey sand (SC). The Standard Penetration Test N-values recorded
within this soil layer ranged from 9 to 22 bpf, indicating this soil layer to be of a ioose to
medium dense relative density.

The soils encountered typically have low to moderate potential for shrink/swell behavior to moisture
variations. Specific details concerning the subsurface materials and conditions encountered at each test
location during the subsurface exploration program may be obtained from the soil boring profiles located
in the appendix of this report.

Ground Water Conditions

The existing ground water was recorded immediately after drilling during the time of our subsurface
exploration on September 24, 1997, and corroborated through a visual examination of the obtained soil
samples. The ground water level was encountered at an approximate depth of eighteen (18) to twenty
(20) feet below the existing ground surface. The ground water table was not encountered during our
drilling services performed on December 10, 1997.

If the ground water level is critical to design or construction, ground water observation wells should be
installed on-site to monitor ground water fluctuations over a period of time and permit more accurate
determinations of wet season and dry season levels. '

Design Sojl Parameters

The subsurface exploration program performed at the subject site, indicated the presence of approximately
four (4) distinct types of soil conditions within the upper fifteen (15) feet of the existing earthfill
embankment located at the storm water management detention basin (Pond I). Based on our extensive
experience with similar soil conditions and the results of the Standard Penetration Test (SPT) N-values
encountered in the boring, the following design soil parameters were developed.
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Depth USCS | Typical | Approx. Estimated | Estimated Estimated
(feet) SPT Relative Soil Unit Weight Angle of Cohesion
N-value | Density (peh) Internal (psf)
(%) Friction
Total Submerged (degrees)
0-2 CL 3-8 > 85 125 63 0 800
2-4 sC 9-11 >90 130 68 30 0
4-13 SM 22-33 | 95 -100 130 68 34 0
13-15 SC 6-14 >90 130 68 30 0

Based on the results of the SPT borings performed, Standard Penetration resistance N-values and

literature correlations for similar soil types, the existing embankment soils within- the upper fifteen- (15§
feet appeared to have been compacted to approximate relative densities varying from in excess of eighty-

five (85) percent to one hundred (100) percent. The upper two (2) feet of the existing ernbankment

earthfill appeared to require additional grading and compaction. In this regard, we recommend that the
upper two (2) feet of the existing embankment and the limited sloughed areas fdiscussed in FES Project

No. 1-701218.001, dated October 6, 1997] within Pond I be re-worked by compaction equipment and

heavily re-sodded-to prevent futsre sloughing problems.

& . . = - . / Wy, Rl »:,m S
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GENERAL CONDITIONS

These design soil parameters were developed from the information obtained in the test borings which
depict subsurface conditions only at these specific locations and at the particular time designated on the
boring profiles. Soil conditions at other locations may differ from conditions occurring at these boring
locations. In addition, the passage of time may result in a change to the soil conditions at these boring
locations. The nature and extent of variations between the borings may not become evident until the

course of construction. If variations then appear evident, it will be necessary for a re-evaluation of the
recommendations presented in this report.

Our professional services have been performed, our findings obtained, and our recommendations
prepared in accordance with generally accepted Geotechnical Engineering Principles and Practices.
Foundation Engineering Science, Inc. is not responsible for the conclusions, opinions or
recommendations made by others based on this geotechnical engineering services report.
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FIGURE

Figure 1 - Boring Location Sketch



FIGURE 1

BORING LOCATION SKETCH

PROJECT NAME: Storm Water Management Detention Basins
The Villages at Westminster
LOCATION: James City County, Virginia SCALE: N/A
FES PROJECT NUMBER: 1-701218.002 DATE: Dec., 1997
CLIENT: Atlantic Homes Development Corporation

FOUNDATION ENGINEERING SCIENCE, INC.
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FOUNDATION ENGINEERING SCIENCE, INC.

. Storm Water Management
PROJECT NAME: Detention Basins
The Villages at Westminister

PROJECT NO.: 1-701218.001

BORING NO.:© B-1

CLIENT: Atlantic Homes Development Corp.

BORING LOCATION: See Figure 3

DATE: September 24, 1997

PROJECT LOCATION: James City County, Virginia

DRILLING METHOD: Hollow Stem Auger

BORING DEPTH: 25 Feet

FES REPRESENTATIVE: J. Norman

OBSERVED G.W.T.: 18 Feet

STATION NO.: N/A

Q
DEPTH z SOIL SPT REMARKS
(FEET) lé)‘ SYMBOL SOIL DESCRIPTION N-VALUE
4
000 SM-ST'| Brown, moist silty 1o clayey SAND with trace of organic, "Earthiill” 4-4-4-4 2" Topsoil
— : 6-6-5-7
500 4-4-6-8
N Brown, moist sandy CUAY with frace organic, "Earthiil” 5-6-7-8
“‘ Brown 1o gray, moist clayey SAND with frace organic, "Earthfill™
“ran 5-6-8-10
10.00 :
" Brown, moist silty SAND, PS5l EarhflT
! 6-6-8-9
15700
SM-SC'| Gray, saturated silty To clayey SAND with shell fragments ["Yorkiown
ion™ 3-3-4-5
Formation®], Loose
20007 3
- T 4-4-3-5
| 7‘25700‘_ eI 2% 2T 82 i
- Boring terminated @ 25 feet
~ 3000 : ‘
{
i
; !
— : }
73500 ]
-




FOUNDATION ENGINEERING SCIENCE, INC.

. Storm Water Management
PROJECT NAME: Detention Basins
The Villages at Westminister

PROJECT NO.:  1-701218.001

BORING NO.:  B-2

CLIENT: Atlantic Homes Development Corp.

BORING LOCATION: See Figure 3

DATE: September 24, 1997

PROJECT LOCATION: James City County, Virginia

DRILLING METHOD: Hollow Stem Auger

BORING DEPTH: 35 Feet

FES REPRESENTATIVE: J. Norman

OBSERVED G.W.T.: 20 Feet

STATION NO.: N/A

T T T T H T T T T . :
n T T . : . '
' ' | :
H ' . ' : : .
i i i i .

= |
teen | & sot. SOIL DESCRIPTION NVAUE | TREMARKS
8 SYMBOL |
= !
0.00 TEEE SM-SCT Brown, moist silty T clayey SAND wilhi trace organic and fine gravel, 4-4-6-6 v 2" Topsoil
— wowonon ' "Earthfill"
L . 4-5-6-5
5.00 3-3-4-5
B 9-8-8-8
e EEEE 4-8-8-10
T0.00
CL  Brown fo gray, moist o saturated sandy CLAY,"Possible Earthfil™ 3-3.4.5
15.00 NN
\\\\‘
NN
7 AN 1-2-2-2
NN
20000 i\\\\‘
SM-SC™ Brown fo gray, Saturated silty o clayey SAND with shell fragments, 1-1-1-2
- ["Yorktown Formation"]
N0 I
- Very icose to medium dense
5-6-6-7
3000 T
5-8-8-12
35.00

Boring terminated @ 35 feet




FOUNDATION ENGINEERING SCIENCE,

INC.

PROJECT NAME:

Storm Water Management
Detention Basins
The Villages at Westminister

PROJECT NO.: 1-701218.002

BORING NO.:

CLIENT: Atlantic Homes Development Corp.

BORING LOCATION: See Figure 1

DATE: December 10, 1997

PROJECT LOCATION: James City County, Virginia

DRILLING METHOD: Mud Drilling

BORING DEPTH: 15 Feet

FES REPRESENTATIVE: J. Norman

OBSERVED G.W.T.: > 15 Feet

STATION NO.: 13+75

[}
DEPTH 2 SOiL SOIL DESCRIPTION SPT REMARKS
(FEET) 3 SYMBOL N-VALUE
i
0.00 s CL Reddish brown, moist sandy CLAY with fine gravel, "Earthfill", Soft 2.9.2.4
NN
- HEEE N SC Reddish brown, moist clayey SAND with trace organic and fine
— : gravel, "Earthfill", Loose 3-4-5-5
[ R SM Reddish brown 10 tan, moist silty SAND, trace roots, "Earthfill",
500 D medium dense 8-9-12-16
- - 8-10-12-14
8-10-12-10
10.00
A SC Reddish brown, moist clayey SAND, "Earthfill", medium dense 7.7.7.8
15.00 . .
- Boring terminated @ 15 feet
20.00 .
25.00
30.00
35.00




FOUNDATION ENGINEERING SCIENCE, INC.

. Storm Water Management ,
PROJECT NAME: Detention Basins PROJECT NO.: 1-701218.002

The Villages at Westminister

BORING NO.:

CLIENT: Atlantic Homes Development Corp.

BORING LOCATION: See Figure 1

DATE: December 10, 1997

PROJECT LOCATION: James City County, Virginia- | DRILLING METHOD: Mud Drilling

BORING DEPTH:

15 Feet

FES REPRESENTATIVE: J. Norman

OBSERVED G.W.T.: > 15 Feet

STATION NO.: 14+50

o
DEPTH z SOIL SPT REMARKS
o
0.00 NN CC Reddish brown, moist sandy CLAY with fine gravel, "Earthfill", 3-3-5-8
— medium stiff
R
- R SM Brown fo reddish brown, moist silty SAND with frace organic,
- "Earthfill", medium dense 8-7-6-10
5.00 9-7-10-10
L 8-7-6-7
I SC Reddish brown, moist clayéy SAND with trace organic, "Earthiill™,
— loose to medium dense
5-5-5-5
10.00
- 5-3-5-4
15.00 . i T
| Boring terminated @ 15 feet
20.00 -
25.00
30.00
3500
B i




FOUNDATION ENGINEERING SCIENCE, INC.

. Storm Water Management
PROJECT NAME: Detention Basins
The Villages at Westminister

PROJECT NO.: 1-701218.002

BORING NO.:

CLIENT: Atlantic Homes Development Corp.

BORING LOCATION: See Figure 1

DATE: December 10, 1997

PROJECT LOCATION: James City County, Virginia

DRILLING METHOD: Mud Drilling

BORING DEPTH:

15 Feet

FES REPRESENTATIVE: J. Norman

OBSERVED G.W.T.: > 15 Feet

STATION NO