
Stormwater Division

MEMORANDUM

DATE: March 5,2010

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: PClTo

PIN: 322100001A

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

Property Description:

Site Address:
nox f6

Y

Comments

Villages at Westminster (The)

Common Area

Drawer: 3

Book or Doc#: 970015901

809

Page:

636

Agreements: (in lile as of scan date)



 

 

 

 

 

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 II 

                                                                                   

 

LOCATION: WILLIAMSBURG, VIRGINIA 
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GOPY

D-eed Book ffi ,Page No. G-ge . or Instrument No.
and James city county, virginia" hereinaft.er refened to as the 'couNTy."

WITNESSETFT:

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

l. The COVENAITITOR(S) shall provide maintenance for the drainage system including
any runoffcontrolfacilities, conveyance systems and associated easements, hereinafter referred to as
the "SYSTEIr4," located on and serving the above-described property to ensure that the SYSTEM
i1 and remains in proper working condition in accordance with approved desigr standards, and with
the law and applicable executive regulations. The SYSTEM shall not include anv elenrents located
within any virginia Department of rransportation rights-of-way.

2' If necessary, the COVENAIITOR(S) shall tevy 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
rigirt-of-ways to the sYS'rEM for the Cot NTy, its agent and its contrictor.

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, op.r.ting, installing, constructiig,
reconstructing, rnaintaining 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 standarcls and with the law ancl
applicable executive regulations, the COLNTY may perform 

^ll 
n...rrury repair or maintenance

work, and the COTINTY may assess the COVENAVIOn(S) and/or all-property served by the
SYSTEM for the cost of the work and any applicable penalties.

6' The COVENANTOR(S) shall indemni$ and save the COUNTY harnrless from any
and all claims for danrages to persons or property arising from the installatioq constructioq
maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notify the COUI\-1Y when the
C_OVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibilities for the
SYSTEM' The COVENANTOR(S)' shall supply the COUNTY with a copy'of any document of
transfer, executed by both parties.

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

9. This COVENANT shallbe recorded in the Countv Land Records.

DECLARATION OF COVENANTS

INSPECTIONA4AINTENANCE OF DRAINAGE SYS TEM

THIS DECLARATIQN, lnade tns ?/4 day of ,lg ? ,
between frhrir 4.wa /"h*ff f, and all successors in irfterest, hereinafter referred to as the
"COVENANTOR(S),'' owner(s

";:1._Til"wing 
property: -iL*QehU"a, .4 /'t ,-fo .,s,b^<1

- lf)f )-

tlr,fru*rr*^** ? 7a o ft-Qp 1

/o- t-q 7
Page I of2

?t 4t/*/-



IN WTINESS WHEREOF, the CO\ENANTOR(S) have executed this DECLARATION OF
COVENANTS as of this !6&auy rr -CfA*,*-, igtZ_. , //

ATTEST:

covENAlrToR(s)

ATTEST:

I hereby certify that on ttus ,4 u aay of ,'*{6n/:ek-, lg ? il ,b.&.rg the subscribed, a
Notary Public of the State.of Virginia, and for'ihe iounty of '*c.n,t." ii ht _, aforesaid
personally appeared (/)/-(Ar:r' k' fi'ltpLt-;' and did acknowled/retheaforegoing
instrument to be their Act.

I|ITYITilESS WHEREOF, I have hereunto set my hand and official seal this ,.a I day of
Q/toxli\fr. ,19 i)7

My Commission expires:

n (/,k.' q,

drainage.pre
Revised 2/97

Approved as to form:

This Declaration of Covemnts prepared by:

@rintName)

Page2 of2



ENVIRONMENTAL _ STORMWATER
TRANSMITTAL

Pnil$ilil0nts0||nct$M
It ilucfittilumililt|l$

COUNTY PLAN NO:

WATERSHED:

d'
d
d'
d"
D

5Q - iCC -ci7

ENTIRE RECORD FILE

ASBUILTS

CONSTRUCTION CERTIFICATION

COMPUTATIONS

OTHER:

NAME:

SIGNATURE:

DATE: u,/ teta€,
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James City County, Virginia
Environmental Division

Stormwater Management/BMP Facilities
Record Drawing/Construction Certifi cation

Review Tracking Form

County Plan No.:
Project Name:
Stormwater Management Facility :

Phaser D I

{ Information Received.
I Adm.inistrative Check.

g, Record Drawing
\H, ConsffuctionCertification
CD// RD/CC Standard Forms
V Insp/Maint Agreement
al BMP Maintenance Plan

Date: OZ-ob- oZ 4"Lotz
Date:

{

a4
f/{"{
-{_-

?--
{dI

Date:
Date:

E/A-02 .

J / No comments.
V c;;;;;;. i.tterForwarded. Date; rllrott E'0 

-Gfdecord Drawing (RD) /**"n $/zt
Edpnstruction Cerlification (CC) oi U:25-A3
t(onstruction-Related (CR) oK /0-1^0? P /?- b'02

'gsptable for stormwater managment facility purposes (RD/CClCR/Other). Proceed with lnd release.

bti8, DarryvJoanlPat of acceptability using email (preferred), form or verbal. SctRetl /-on*1
k/Clean active file of any remaining material and finish pq-Built" file.
to County BMP Inventory/Inspection schedule (Phase If,II dr III).

Copy Final Inspection Report into County BMP Inspection Program file.
Digital Photographs obtained.

b/:1,,Y
,0( Drgflal Fnotograpns oDtane{. r. ^ ,")
D'$lo rdi to:cc6"vdrorosv & 

f\rautic 
darabase (oprionat). 

f ,ltrr, r, j'

\

03 *o/*oz

(Required after Feb. I't 200lOnly)
rnro; lysrlL ?Zm/F?0/ /o-t-?7
Location: tvrtve-

J other:
Sta;dard E&SC Note on Approved PIan Requiring RD/CC or Counry
{v* D No Locaiion' tlo/e /t'. -f2 *5 3
Assign County BMP ID Code Code: PC /
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, ProjectName)
Active Project File Review (correspondence, H&H, etc.).
Initial As-Built File setup (label, copy hydraulics, BMP information, etc.).
Inspector Check of RD/CC.
Pre-Inspection Drawing Review - Approved Plan (Quick look prior^to field inspection).
Final Inspection (FI) Performed
Record Drawing (RD) Review
Construction Certification (CC) Review Date:
Actions:

' J Site Issues (SI)
D other:

.'" Second Submission:

Plan Reviewer "*' ,t\*\o,



James City County, Virginia
Environmental Division

Stormwater Management/BMP Facilities
Record Drawing/Construction Certifi cation

Review Tracking Form

SP-IOO -a -7s*7 t'YE2t lr1/Srcf<
'0r1/P / ^

OI DilI
Date: O 3-a/ -o2--

Date:
Date:
(Required
Info:

-eb

J
J

RD/CC Standard Forms
Insp/Maint Agreement
BMP Maintenance Plan
Other:

Location:

Assign County BMP ID Code Code:
Log into Division's "As-Built" Tracking Log

Pe /7Q

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 sehrp (label, copy hydraulics, BMP information, etc.).
Inspector Check of RD/CC.
Pre-Inspection Drawing Review - Approved Plan (Quick

:';t
revlew g l7t

t/otF 7
-sz*s3

Final Inspection (FI) Performed
Record Drawing (RD) Review

Date:
Date:

Construction Certification (CC) Review Date:
Actions:

v )trffi::ttterForwarded. Dare; t\s'l \6 \\?

tthrffi'Tf'
ftn\"

'q!{li:l/
:l-77

County Plan No.:
Project Name:
Stormwater Management Facility:
Phay{
V lnformation Received.
tr Admjnistrative Check.

K Record Drawing
\El, ConstructionCertificationv

{

d,
{-
{-

T
J

C Site lssues (Sl) V O r^r-t$
D other:

Second Submission: {O natZtttoi0H CC ill//D a
J,/ , Third Submission:
il1..n",eptab|etbrstormwat.'wittruonarelease.
d/ - Notify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal.
d/ Check/Clean active file of any remaining material and finish '!q-Built" file.

{7'r, Add to County BMP Inventory/lnspecti6n schedule (Phase I.@r lll).

Cgmments. Letter Forwarded. Date; tj\lt\ tt
d3ecorO Drawing (RD) (o-ner#3 6pArr$,
ffonstruction Certification (CC) rtA4rygg2 -/,
Ef Construction-Related (CR) /f'

K/r, Add to County BMP Inventory/Inspection schedule (Phase I,(!)r III).
q / Copy Final Inspection Report into County BMP Inspection Program file.-d ;dtiriprro,"gr"pr,robtained. 

"'-J -"' "'-'-- - -o^ 
/ / .,

J ed-dtoJCCliydrology&Hydraulicdatabase(optional). 
Kr_furU,*l 

( I f/u/
BMP Certification Information Acceptable

Plan Reviewer:

after Feb 1" 200lOnlv)
tust432optit !

Date:



between

DECLARATION OF COVENANTS

INSPECTIONA4AINTENANCE OF DRAINAGE SYSTEM

THIS DECL,ARATION,nad e thtsfl/h day of
I and all successors in

G@pv

,19 3 ,

d to as the
'COVENANTOR(S), " owner(s of the following property:

D-eed Book m ,Page No. 6-?f or Instrument No.
*, and James city county, virgini4 hereinaft.er refened to as the "coLrflTy."

WITNESSETH:

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

l. The CO\IENAI.ITOR(S) shall provide maintenance for the drainage system including
any runoffcontrol facilities, @nvsyance systems and associated easements, hereinafter referred to as
the "SYSTEIr4," located on and serving the above-described properfy to ensure that the SYSTEM
i1 and remains in proper working condition in accordance with-approu.d desigrr standards, and with
thglaw 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 C-OVENANTOR(S) shall provide and maintain perpetual access from public
right-of-ways to the SYSTEM for the couNTy, its agent and its.ontrr"tor.

4' The CO_VENAIITOR(S) shall grant the COUNTY, its agent and its contractor a rightof entry to the SYSTEM for the puryor- of inspecting, op"ruting, installing, constructiig,
reconstructing, maintaining or repairing the SySTElv{.

5' II, 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 larv ancl
applicable executive regulations, the COUNTY may perform ull n"""rrury repair or maintenance
work, and the COUNTY may assess the COVENir.rrOn(S) and/or all properry served by the
SYSTEM for the cost of the work and any applicable penalties.

6' The COVENANTOR(S) shall indemni$ and save the COUNTY harnrless from any
and all claims for danrages to persons or property arising from the installatiorq construction,
maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notify the COttNTy when the
9-9ENAN[OR(S) legally transfers any of ttre coviNmr:rbn1S)' responsibilities for ttre
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
CO.VENANTOR(S) and the COVENANTOR(S)'heirs, executors, administrators, successors and
assignees, and shall bind all present and subsequent owners of property served by the SySTEM.

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

M 87oo/s-Qp1

/o - /-q 7

terest, hereinafter referred

Page I of2
'R*{r/Je



IN WT|NESS WHEREOF, the CO\4NANTOR(S) have exeqrted this DECLARATION OF
COVENANTS as of this &a^y of J'fhb, igjZ-. , //

ATTEST:

co\/ENANTOR(S)

ATTEST:

COMMONWEALTH OF VIRGINIA
GIJF1ryCOUNTY OF

I hereby c:rtify ,rir, on tttrs ,4 o iL 
" Jfb-J*-, re ? 7 ,before the subscribed, a

Notary Public of the State of Virgini4 and for'ihe iounty sf <-*'..nun (J;r\otary ruollc ot the State. ot Vrgm4 and for the County of <ic.rztn ( * f'o , aforesaid
personally appeared Ui//-tAr:r, Ut. n'\"'p{t:s' and did acknowledfe thraforegoing
instrument to be their Act.

My Commission expires:

drainage.pre
Revised 2/97

bI/WITMSS WHEREOF, I have hereunto set my
o/ioil trrt ,lg ,? ?

rt. {/,ka,/ %_

Public

Approved as to form:

(Print Name)

Page2 of 2













- i'+t"" 
;





*

irlrl;:::::::::x:::]:}

April 29,2008

Rcferencc: Site Visit
PC i71 (Pond 2)
Thc Villages of Westminster Subdivision
Wi lliamsburg, Virginia

*ffir:
W-usu- p"{.gff g3}*Ag&,Ary g 

! fl ,- [:e c- *- **-;; i;",]iffi--l -e nniiruuti,i" lt*i*iuGTr:.*ui.,**,"]rtot , F:rci!"iles

;;'': gi'*{'#i'

Mr, ilete l;allon
ailt"tr. il"*"- ," "'
109 Nat 'furner Boulavard
Newporl News, 1/A 236SS

Xf;S,'Project No' 07 :947 4

Dcar Mr. Fallon:

An engineering representative of ECS Mid-Atlantic, LI.C visired the site to observe the pipe joint
that was exposed based on our previous site lneeting with the Counry, As a result of the previous
meeting, it was agreed that one of the pipe joints in question would be exposed because of previous
observations by the county and their concerns about the integrity of the joint.

When we arrived on-site, a test pit had been excavated down to the top of the pipe and we observed
the visible portion of the pipe joint in question, The joint did not have any signs of damage or
cJistress, Piease see the attached pictures of the joint,

Wc have cnjoyecl bcing of scrvicc to Atlantic Homes during this project, If you should have any
questions regarding this letrer, please do not hesitate to contact us,

Respectfuliy,
ECS Micl-Allantic, LLC.

" " 
:;:,i Tr',r' {ff ; :;r#r# t;ir j.:l 

:' ff - -*t,- $ 
ff r *r ffi ::',1',,:l,: :il Jr "tr' il1iil' ; 

" " "

WtLloyd Ward, P.E.
VP/Branch Manager
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Atlantic
Homesuc

109 Nat Turner Boulevard . Newport News, Mrginia 23605 . Telephonez V57) 595-8800 . Fax V57) 596-8516

RECEIVED

.\,ln1J t:.
l'; r-.,.; j

eruunonivrrurRt
DtvtstoN

November 7,2006

Mr.Scott Thomas
Civil Engineer
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.

lf you have any questions please call me.

Yours truly,

>f*"- E*"1,*
Fran Barber
Development Coord inator

NC Contractors License #48389 Va. Contractors License #2705 0509264



'p Bnry+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 hrst 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 tf you have any
questions or concerns.

Sincerely,

BURY+PARTNERS -VIRGINIA, INC.

/fu.; uL
M. Sean Fisher, P.E.
Civil Department Manager

I:\043 I 8 - Orchard Hill\letter,Barber,ms{ 10,26,06.doc

BURY+PARTNERS.VIRGINIA, INC,
4095 lronbound Rood, Suite 200

Williomsburg, Virginio 23 1 BB

Austin . Dollos . Housfon . Son Antonio . Temple, Texos

Foirfox . Worrenton . Williomsburg, Virginio

ret 17571229-1776
rdx 1757) 229-4683

www. buryportners.com
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Page 1 ofl

From: "Joe Buchite" <JBUCHITE@ames-cig.va.us>
To: <atlantichomes@widomaker.com>
Sent: Wednesday, January 11,2006 10:29 AM
Subject: Villages of Westminster phase 4

Mrs. Thomas, 
i

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). lf you have any questions fdel free
to contact me at (757) 253 -6643. 

I

:

Thank you, 
.

Joe Buchite :

FextrDY'-""

W"* 5.r,-*-l lJflu'i,- /\*4 /* 7'"€nJ'4-
a

l-.^ t* flJ"*7t">ft^Q WfW
?*. c/^"1-(

@4 *-"1n^1 OA
co-t)' *ilTrc^u* V ,t* )a\-F

ry,y

rfrcPc

UtU2006
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Scott Thomas

From:
Sent:
To:
Subject:

Scott Thomas
Thursday, May 16, 200210:26 AM
Renee Dallman
RE: BMPs

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

Currently we still hold bond for the two BMPs and I am about to issue letters to the developer with a ounch 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 untilthe items are completed to our satisfaction and we perform a
reinspection.

I a]ready discussed with Mr. Van Dyke that after the closeout, I 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

----Original Message---
From: Renee Dallman
Sent: Thursday, May 16,2002 9:19 AM
To: Scott Thomas
Subjech BMPs

Scott,

Good morningl 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 iearning 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 DaIIman
Communicatiorrs and Neighborhoods Specialist

]ames City County Communications and Neighborhood Connections
5248 Olde Towne Road, Sr-rite 11

Williamsburg, VA 23188

Phorue (757)229-7630
Fax (757)229-4688
wwtt;.jccEgou.com



James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

e;. '

County BMP ID Code (if known): P C / 7 O

Name of Facility:

Location:

Name of Owner: o/ /W,

Name of Inspector:

/* 2
il/ezf,er

Type of Facility:

Weather Conditions:

If an inspection item is not applicable, markNA, otherwise markthe appropriate column.

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the

Provide an explanation and details in the comment column, ifroutine or urgent are marked. "1

f?/, 70'9 ryp", (,*, Inspection D County BMP Inspection Program D Owner Inspection

'r'l
-. ...:j

t

,n

EmbankmentsandSideSlopes: €t,4pn /*ez (&ee U€brtA^//..q€,/T) 3//:/V U/5 92.^TX 3,/.fu
?t 2-9'hy/z eR4tt

//o,a€ on u/9 er 2,

u/t en/?oy' e /vrre/flr" /z*o

Por< o/,e,v?

Interior LandscapinglPlanted Areas: ElNone D Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation

?r't( 5 5

Page I of3



Facilitv Item o.K. Routine Urgent Comments

Water Pools: {P.rrnun.nt Pool (Retention Basin) O Shallow Marsh (Detention Basin) 0 None, Dry (Detention Basin)

Shoreline Erosion Som€ /yl a rL
Algae flaoe, fiun/aro "cr'"fu:
Trash & Debris /eu/'rroo/ /ur,/ o/.// t//e.
Sediment 2-3/e r/ger
Aesthetics

Other

rnflows (Descri rurrorrno^onr)rU2/"xre /nr,r$)/?//< tn/,'@/t'//,zc l'"r'h embr/ro ay''
Condition of Structure

@oA@o/<

Erosion
u oF_ (2 , oK_

Trash and Debris
(D o,z (9 aE-

Sediment
Q oP (9 iFg_gry dc€P

Outlet Protection

Other

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type\z 66//R/seA ecra t^/ lO 'rn4' /' O 'rql4
Condition of Structure t-/'

Corrosion

Trash and Debris .2"-f r : 5 /-":/ 1,i 
o,'o, /r7{. : Y n

Sediment t/ ,-/ 2-3/ e./?/te-
Vegetation c/ea-,2.2 /o'lnn f/t?r'
Other

principaf outfetStructure-Barref,conduit,etc.: f6'/e"P w//l eSl (ru:),r' 7V*Z A/ i rc /ee/.
Condition of Structure t/

Settlement

Trash & Debris v/ lelas e o'///a/4 q/oree eg/er/
Erosior/Sediment

Outlet Protection €Ltss-T oP Zo//o/
Other

Emergency Spillway (Overfl ow): 4/ono ?oreo /t Dt/?FFLo^'/. lo, -z /oro/ ./eun
Vegetation //or*.
Lining

Erosion

Trash & Debris

Other
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Facility ltem o.K. Routine Urgent Comments

Nuisance Type Conditions:

Mosquito Breeding va tUa oa /ke-r.c/
Animal Burows earl n/e s4ore , u*214,
Graffiti t/

Other

surroundingperimeterconditions: /o"t4 Uooq;, FeZy' p n/f:/ t"?t, -C""4 /4" En/
Land Uses -eF.
Vegetation (".//le /rt/-2"/./"4-
Trash & Debris LZ?// Fi9z- * w.r/r t ?orEt ,

Aesthetics \-/
Access /lvlaintenance
Roads or Paths

ttze//ea/e/r' B/v/, €*5/ 4rc?rt.

Other

Remarks: - C/e?o v?y, /rat4l,/elrc / 0 /,?ro,--la.rr/orrl.

- K+s/al/ts'6' ,,V-rV ./ as'7 '-//e/'
' .ltbs,lcnce i lo"ti /0' fro,n ,aue/ 3'f '/V. eeVaT'
.'"i;r:. ).1 z-3 'lQ rt-!er, c4zr zr-o/,,/(" u/'orru,ntt"y'//"r4, /e/zt-

;;J' ;;; )o I n),'*ii'ii"z-/, ;' ;), "; i;;22;l/ o-/2 io,ne/
, o/o /4e ..4e r '(o 4:/r.J"/) /

2 /lFton /Ve/(/8'r r(lrtotl? =f g 3"/2/ Reszo'<-g aP

o c/0 u. r re,note An, "r' ,/412iri ii,,*7/- /,u/'-^/veres 4o*'- H7"tf"J-**),'L-ri'' )"'1 //"re c""/ /o r//€/'
e c/eaz Jo4"r/ *y '/o' /ro'-z t//t?f. ,
o c/e,. "4;27 Af, = ifi;L, .lT "-/u4rr-/ -se/o/s,1u/tno

Fcor,.l Z- 3'/eeP-

7t',/d,7. )
7

'fVrr' ,1'/'ftr7' /"/(rvrr4. 4^".o( rr/n/gru /ott , o/o4,

Overall Environmental Division Internal Rating: _ ("ooaro o,at*)

,^,", t///. t,g+-2e.

SWMProg\BMP\Colnsp Prog\DetRet.wpd
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James City County, Virginia

Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In uccordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed and constracted in accordance with the manual entitled
James City County Guidelines for Design and Constraction 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 sarety, sn "as-built" plan prepared by a registered Professional
Engineer or Certilied Land Suweyor must be provided for the drainage system for the project,
inclading any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding stractare or dam embsnkment, certification is required by a

Professional Engineer who has inspected the structure during its construction. Currently there are

over 20 water qaali$ type BMP's accepted by the County. )

Section 1 - Site Information:

Project Name:
Structure4BMP Name:
Project Location:
BMP Location:
Countv Plan No.:

erScq-ttor,- .gt.
3? - l()o

Project Type: flResidential
fl Commercial
0Institutional
0 Public
D Other

0 Business
O Office
O Industrial
E Roadway

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

Regrdew+tc.\ OPG-t^S?ac<

=^I,LZ 
qe.rcs

Brief Description of Stormwater Management/BMP Facility: rn<-t Po^)

*fh< Vi t\<gcs q* u)q;\vr-t^ttec
fon) ll

:tri\<\^€rae:\re!^ Ne-t\e;'tc.r R,\*a) q- Qqse\e- G()

Nearest Visible Landmark to SWMIBMP Facility: Vt ttat-S ajr UJeg*rr,rtr^s\c r Cl,.rb!,o.l3e

Nearest Vertical'Ground Control ( if known ):
B JCC Geodetic Ground Control D USGS f| Temporary 3 Arbitary D Other

Station Number or Name:

Datum or Reference Elevation:
Control Description:
Control Location from Subject Facility:

Page I of 16



PreConstruction Meeting Held for Consfuction of SWIv{/BMP Facility:
Approx. Construction Start Date for SWM/BMP Facility: _-E*-ll . ,

Facility Monitored by County Representative during Construction: - BYes DNo pUnknown
Name of Site Work Contractor Who Constructed Facility; t\. B . ltaw\ttns ,3n(- .

Name of Professional Firm Who Routinely Monitored Construction:
Date of Completion for SWM/BMP Faciliry: Fo^t\ ' tnn-I
Date of Record Drawing/Construction Certification Submittal: 3 l6lo t

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

Section 3 - Owner / Designer / Contractor Information:

OwnerlDeveloper: (Note: Site Owner or Applicant responsiblefor development of the project.)

Name: (,Lje5{rrnrvi-t<v- Jr \t.^qg, L.L.<-

-

Mailing Address: lO 5q bse- D <_-r-t<-
er!r\^wt \)<.,.r:

Business Phone:

Contact Person:

5 ndr-a8oO 5q.b-- s3t6
S\ev<.- O<.a\ Title:

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

FirmName: Kr ,''raaO ^J
Mailing Address: [(o-

Section 2 - Stormwater Management / BMP Facilitv Construction Information:

Fax: zz-\- qG_8
Responsible Plan Preparer:

Plan Date: €
SheetNo.'s Applicable to SWM/BMP Facility: c\ | 5L | 33 I 3q I

BMP Contractor: (l'trote: Site Work Contractor directly responsible for construction of the Stormwater
Management / B MP facility.)

Name: l.t. B. o-*\r-f'uS
Mailins Address:

Business Phone: 413 - ZlaG
Fax:

Site Foreman/Supervisor: o t\r l"S
Specialty Subcontractors & Purpose (for BMP Construction Only):

Cl Yes O No fiUnknown\a1l

t-l.J i t(rct u^:bu\ra .\4. ?,3\89
Business Phone: Z

Title: Pso.r-ect Gr^q-rne<'^
Ptu" <\S
Firm'sProjectNo. n6tcG

t,{q tI^Qerfh

tJq.-po*t lJ'e-qr9 , U".-. L4zeb
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Section 4 - Professional Certifications:

Certifying Professionals'. ( Note: A Registerecl Professional Engineer or Certified Land Surveyor is responsiblefor

preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the

tlrainage systemfor 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 Certific4tigps for Stprmwater Manaeement / Bl4[P Facilities

Record Drawing Certifi cation Construction Certification

FirmName:
Mailing Address:

Business Phone:

Fax:

Name:
Title:

Signature:
Date:

I hereby certify to the best of my knowledge

and bslief that this record drawing represents the actual

condition of the Stormwater Management / BMP
facility. The facility appears to conform with the

provisions ofthe approved design p1an, specifications

and stormwater management plan, except as specifically

noted.

( Seal )

Virginia Registered Professional Engineer

or Certified Land Suri,eyor

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.

Virginia Registered

Professional Engineer

Firm Name: SicVWqr nQUJFdt&a ttY"..

a I /\ P
CRAIGB/dAVENPORT

#*!.*

Page 3 of 16
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions:

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

A tully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD
DMWNG and CONSTRUCTION CERTIFICATION FORM and RECORD DRAILING
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 cerfification.

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 Cerfification. Construction of Stormwater Management / BMP facilities which
contain impoundments, embanlcnents and related engineered appurtenances including subgrade
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls,
cutoffs, toe drains, hydraulic flow control shuctures, 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 Envirorunental
Division as required. Soil and compaction test reports, concrete test reports, inspection repods,
logs and other required construction material or installation documentation may be required by the

Environmental Division to substantiate the certification, if specifically requested. The Engineer
shall have the authority and responsibility to make minor changes to the approved plan, in
coordination with the assigned County inspector, in order to compensate for unsafe or unusual
conditions encountered during construction such as those related to bedrock, soils, groundwater,

topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original
design professional and the James City County Environmental Division.

Record Drawing and Construction Certifications are required within thirty (30) days of the

completion of Stormwater Management / BMP facility constuction. 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 pennanent facility construction is complete.

Interim Construction Certification is required for those dual purpose embankrnent-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 perrnit for construction.

J

D
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E

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
Contol Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and

will be removed completely once associated disturbed areas aie 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 datamay be formally requested by
tle James City County Environmental Division. (Note: Refer to the current edition of the James

City County Guidelines for Design and Consttaction.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 Coiunty.)

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 corner 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 (l) 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 ofbond/surety, final
submission shall include one (1) reproducible set of the record drawings, one (1) blueiblack 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.

tr
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vL* z.

KY- 3.

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CIIECKLIST

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

I. Methods and Presentation: ( Requirecl for all Stormwater Management / BMP facitities.)

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.

A1l 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 ifknown).

A11 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.

xx

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

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

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

3. 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.

II.

xs
Kv-

d&- 4.

{-K 5.

)L 4.

>ryL 5.

X)! 6.

uN 7.

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 ofas-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 firrther evidence will be required. Facilities which do not

closely resemble approved plan grades, elevations or configurations may require regrading by the

Contactor; 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 tle embankment through the principal spillway or outlet barrel. Must extend at

least 100 ft. downsteam of the pipe outlet or to recorded site properfy line, whichever is closer.

Proper correlation is required between principal spillway (control structure) cresl 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.)()t 8

Page 6 of 16
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g

XK g. 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.

10. Dimensions, locations and elevations of outlet odfices, weirs, slots and drains.

11. 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.

12. 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.

13 . Top of impervious core embankment, core trench limits and elevation of cut-off tench bottom.

May need to obtain this information during construction.

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

\4b( 15. Outlet barrel diameter, length, slope,.type and thickness class of material and type of flared end

sections. headwall or endwall.

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

\CK 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

NA 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

-XL lg. Fencing location and type, if applicable to facility.

_ *:_ 20. BMP vicinity properly cleaned of stockpiles and construction debris.

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

KK 22. Any other information formally requested by the Environmental Division specific to the

constructed SWM/BMP facilitv.

Page 7 of 16



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

m. Groun A - Wet Ponds ( Includes A-l Small Wet Ponds; A-2 llet Ponds; A-3 Wet Ext Det Ponds. )

X)( A I . Al1 requirements of Section II, Minimum Standards, apply to Group A facilities.

KK A2. Principal spillway consists of reinforced concrete pipe with O-fung gaskets for watertight joint
construction.

FIA A,3. Sediment forebays or pretreatrnent devices provided at inlets to pond. Generally 4 to 6 ft. deep.

IJA A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least

12 fi. wide, have a maximum slope of l5 percent and are adequately stabilized to withstand heavy
equipment or vehicle use.

hf A A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment
monitoring purposes.

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

YJL A7. 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 l0 feet inward from the normal
shoreline with a maximum depth of l2 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).

\./< A8. No trees are present within a zone 15 feet around the embankrnent toe and25 feet from the

principal spillway structure.

*-V- ,{9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility.

XK A10. Low flow orifice has a non-clogging mechanism.

p A. Al1. A pond drain pipe with valve was provided.

V-y- Al2. Pond side slopes are not steeper than 3H:lV, unless approved plan allowed for steeper slope.

pA A13. End walls above barrels (outlet pipe) gleater than 48 inch in diameter are fenced to prevent a fall
hazard.

Page 8 of 16



STORNTWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CMCKLIST

( Key for Checklist is as follows: Y( Acceptable N/A Not Applicable fnc fncomplete )

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

( Includes all incidental stotmwater drainage conveyance systems associated with SWM/BMP facilities
such as onsite or ffiite stonn drains, open channels, inlets, mnnholes, junctions, outlet protections,

deflectors, etc. Thesefacilities are external to the treatmentfunction of, but are directly associated with

drainage to and/or from a constructed SWM/BMP facility. The ifitent of this portion of the certification is

to accurately identify the type and quantity of inflow or outflow points associated with thefacilityfurfuure
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 incidentalfacilities to the

nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of
storm drainage conveyance syrtem length, whichever is less )

SD1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

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

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

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

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

dissipation structures.

Xil. Other Systems ( Includes'any non-typical, specialty, manufactured or innovative stomwater
management/BMP practices or systems generally acceptedfor use as or in
conjunction with other acceptable stormwater management / BMP practices.

Requires evidence ofprior satisfactory industry use and prior Environmental
Division approval, waiver or exception .)

w
YK

$(
_gL

YT

_*iE 01

Fr+ oz.

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

Certification criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.
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THE WLLAGES AT WESTMIIVSTER
RETENTION PONDS

BMP AND DRAINAGE CALCULATIONS
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PREFACE

The following BMP and drainage calculations pertain to the Villages at Westminster located in

I James City County, Virginia.
I

To meet fames City County's l0 point BMP requirements two Design 7 ponds are used to

I achieve 5.65 points and the remaining 4.35 points are obtained by dedicating 83 acres as natural
r open space. The ponds also release the 2 year stotm at below the pre-development rate and pass

the 100 year storm without overtapping the dam.
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RICKMOND ENGINEERING, INC.
1643 C Merrimac Trail

Williamsburg, Virginia 231 85-5624
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Fax Number (80a) 220-9370
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1******************************* scsHyDRo
* ******* * * **'** ***** ****** * *****
******************************* Version 3.21********** **.******* ************
***'*************** COMPUTER-AIDED HYDROLOGY & HYDRAU],ICS*******,************

PRO.TECT: VfLLAGES AT V{ESTMINSTER
User: Rickmond Engineering
Date: 09/lL/1997 Thursday
Time:10:52:30

Input: WI2. fN
Output: WIII2 . OUT

===========================- PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODETED : ].
NUMBER OF C}IANNELS : O

NUMBER OF SUBAREAS : 1
UPSTREAM HYDROGRAPHS ENTER AT : O

TOCATTONS
NUMBER OF TTME STEPS : 3OO
COMPUTATIONAI TIME TNCRE}4ENT : .1OO Hours

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

system wil_l be.30.000 hours.

======================= UNIT H]DROGRApH METHODOLOG!

The SCS DfMENSIONLESS UNIT HYDROGRAPH is used in all runoff
computations.
The peak rate factor (PRl') for al_l unit hydrographs is 484 (U.S.

Customary
units) or 2.08356 (Metric units).

1**********-********************* scsHyDRo*******************************
******************************* Version 3.21

* * * * * * * * * ** * * * ** * * ** ** * * * * * * rtr *.t
****************** COMPUTER-AIDED HYDROIOGY & HYDRAULICS

* *.1 ** * *** *** ** * * *:|. *

PROJECT: VILLAGES AT WESTMINSTER
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User: Rickmond Engineering
Date: 09/LIl1997 Thursday
Time:10:52:30

Input: WI2.IN
Output: WII2 . OUT

SURAREA DATA

TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID No (mi2) (hrs) NUMBER (cfs) DOWNSTREAM

CHANNELS

1 .0994 .1',t 0 66. 00 . 0

. i,4
Composite Watershed Curve Number = 66.00 '' r!\' tv''rr''

Minimum Subarea Time of Concentration = .770 hours.
1******************************* scsHyDRo*******************************
***************:r*************** Version 3.21_*******************************
****************** CoMPUTER_AIDED IIYDROLOGY e HYDRAULICS*******************

PROJECT: VILI,AGES AT WESTMTNSTER
User: Rickmond Engineering
Date: 09/L1,/1997 Thursday
Time: l-0 : 52 : 30

Input: WI2.IN
Output: WI2.OUT

RETURN PERIOD
(yrs): 2

====:==::============= RAINFAIL IIYETOGRAPH INFORMATION

RAINFA],I HYE?OGRAPH: SCS TYPE II
RAINFAIL DURATION t 24.00 Hours
RAINFALL DEPTH: 3.50 fnches

RAINFAIL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Tnches) :

. 000, . 00 2 . 000, . 08 4 . 000, .17 6. 000, .28
7 . 000, .34 8 . 000. .42 I .500, .47 9. 000, .51
9.500, .57 9.'t50, .60 10.000, .63 10.500, .'lt

11.000, .82 11.500, .99 11.750, L.25 t2.00O, 2.32
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12.500, 2.5'l 13.000, 2,70 13.500, 2.80 l-4.000, 2.8'1
16.000, 3.08 20.000, 3.33 24.004, 3.50

1***********rt'l-****************** SCSHYDRO*******************************
******************************* versj-on 3.21******'*************************
****************** CoMPUTER-AIDED HYDROLOGY & HYDRAUI,ICS*******************

PRO.IECT: VILTAGES AT WESTMINSTER
Input: VWI2.IN

Output: WilI2 . OUT

(yrs): 2
RETURN PER]OD

SUBAREA ]. SUBAREA 1 SUBAREA ]- SUBAREA

AREA (square miles) : .0994
TIME OF CONCENTRATTON (hrs): ,77
RUNoFF CURVE NUMBER : :,*##O''
BASEFLOW (cfs) : .00
DOWNSIREAM 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

I

.00 | .00 .00 . .00 .00 .00 .00 .00 .00 .00
.00

r-.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

2.00 | . 00 . o0 .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 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

6.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

7.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

8.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

9.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
r.0.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00

.00
1r..00 | .00 .00 .00 .00 .00 .00 .01 .06 .43

L.96
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12.00
15. 15
13.00

5. 68
14.00

3.99
1C. nn

z. t>
16. 00

? ?5
17. 00

z.Ll
r_8.00

2 .00
19. 00

1.82
20 .00

L.64
21.00

1.48
22 .00

1.38
23. 00

1. 33
24 .00

.zz
2s.00

.01.
26.00

.00
27.00

.00
28.00

.00
29 .00

.00

5 .92 t2 .24

t3,24 71.62

J.5b ). Uv

3. 86 3.72

2.'7t 2.64

2.33 2.3t

2.L5 2.14

L.98 L.96

1.80 1.78

1.62 1 . 60

1.47 1.46

L.5t L.St

t.32 1. 30

1R 11

.0r. .00

.00 .00

.00 .00

.00 .00

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

19.49 24.54

ta .28 9. 19

4 . 85 4.68

3.58 3.45

2.58 2.53

2.29 2.27

2.12 2.L0

1. 9s t_. 93

L.76 L,74

1. se 1.s1

1.45 t.44

L.35 1.35

I.24 L.12

.08 .06

.00 .00

.00 .00

.00 .00

.00 .00

PEAK RUNOEF (cfs):
TIME To PEAK (hrs):

26 .36 25 .7 4

8.29 7 .57

4.56 4.46

3.32 3.20

2.49 2.4s

2.25 2.24

2.09 2.07

1.91 1.89

1.73 1.71

1.55 1.54

l_. 43 r.42

r..35 1.34

.95 .75

.04 .03

.00 .00

.00 .00

.00 .00

.00 .00

23.45 20.31 1,7.46

6.98 6.48 6.05

4.3',t 4.25 4.13

3. 09 2.98 2.88

2.42 2.39 2.37

2.22 2.20 2.L9

2.05 2.03 2.02

r.. 87 1. 86 1. 84

1 . 69 I.67 1. 65

L.52 1.51 1.50

1.41 1.40 1.39

1.34 1.33 1.33

.57 .42 .30

.02 .02 .01

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

RETURN PERIOD

'l ******************************* SCSHYDRO*******************************
******************************* Version 3.21_

**** **rk**************** *****rk**
****************** COMPUTER_ATDED HYDROLOGY & HYDRAULICS

***************-l***

PROJECT: VfLLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/11/L997 Thursday
Time: L0:52:30

Input: WI2 . IN
Output: WI2 . OUT

(yrs): 2

25.36
12.40

DOWNSTREAM HYDROGRAPH



I
I DISCHARGE (cfs)

I
I

TIME:
+qn

(hrs )

hrs

+. 00

hrs

+. 10

hrs

+.20

hrs

+.30

hrs

+.40

hrs

+. 50

hrs

+6n

hrs

+.70 +.80

hrs hrs

I
I
I
I
I
I
I
I
I
t
I
t
I
I
I

I

.00 I

.00
r.. 00 |

.00
2.40 I

.00
3.00 |

.00
4.00 t

.00
s.00 |

.00
6.00 |

.00
7.00 |

.00
8.00 I

.00
9.00 |

.00
10. 00 I

.00
11.00 |

L.96
12.00 |

15. 15
13.00 |

5. 68
14.00 |

3. 99
1s.00 |

z. t>
16. 00 I

2.35
17.00 |

2 .1,7
18.00 |

2.00
19. 00 |

L. dz
20.00 |

J-. Oq

21.00 I

1.48
22.00 |

'l ?a

23.00 I

1. 33
24.00 |

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

5.92 12.24

L3.24 LL.62

5. 36 5. 09

3. 86 3.'72

2 .7L 2.64

2.33 2.3L

2.t5 2.14

1. 98 1.96

1.80 1.?8

t.62 1.60

1.47 L.46

t.37 r.37

t.32 1.30

. 00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

L9 .49 24.54

10.28 9. 19

4 . 85 4.68

3. 58 3. 45

2.58 2.53

2.29 2.27

2.12 2,t0

1. 95 1.93

t.75 !.'t4

1.59 1.57

1. 45 L.44

1. 36 L. 3s

t .24 t .1.2

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .01

26.36 25.'7 4 23.45

8.29 7.5't 6.98

4.s5 4.46 4.37

3.32 3.20 3. 09

2.49 2.45 2.42

2.25 2.24 2.22

2.09 2.07 2,05

1. 9l_ 1. 89 1. 87

1".73 1.71 t.69

1.55 r..54 L.52

1.43 L.42 1.41

1. 35 1. 34 1.34

.9s .75 .5?

.00

.UU

.00

.00

.00

.00

.00

.00

.00

.00

.00

.06

20.37

6.48

4.25

2.98

2.39

2.20

2 .03

1.86

L.67

1.51

1.40

1 ??

.qz

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.43

L7 .45

6. 05

4.13

2.88

2 .37

2.L9

2 .02

1.84

1 6q

1.50

1.39

1. 33

.30
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.zz
25.00 | .L6 .11 .08 .06 .A4 .03 .02 .02 .01

.01
26.00 I .01 .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 I .00 .00 .00 .00 .00 .00 .00 .00 .00

.00

PEAK DISCHARGE (cfs): 26.36
TIME To PEAK (hrs) : 12.40

Hydrograph Saved In: WI2.DAT

1*************************:k***** scsHyDRo*******************************
************:r.*rr***********i.***+ Vgrsion 3.2L*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

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

fnput: WI2.IN
Output: Wf2.OUT

(yrs): 2

PEAK

DTSCHARGE

( cfslac)

============================ HYDROLOGIC SUMMARY

===================== Volumes, Losses, and Discharges

SCS TYPE If Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 3.50

RETURN PERIOD

PEAK

DTSCHARGE

(cfs)

VOLUME OF
RAINFAI,L VOLUME OF RAINFA],I

APPIIED RUNOFF LOSSES

(ac-ft) (ac-ft) (percent)

SUBAREA l_ 18. 555 4.2429
.41-4

't7.t3 26.362 ,;; ;li



I
I WATERSHED 18.555 4.2429 77 .t3 | 26.362

.4t4

I

TOTAI WATERSHED AREA (sguare miles): .0994
I TOTAI VOLUME oF DISCHARGE LEAVING WATERSHED (ac-ft) t 4.2429
I COMPOSITE WATERSHED CURVE NUMBER: 66.00

MINIMUM SUBAREA TIME OT CONCENTRATION: .7.70
l hours.

I
NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are

I notr included in this summation. The "TOTAf, VOLUME OF DISCHARGEI 
LEAVING

WATERSHED" includes al-l baseflows.l1
I

I

I

t

I
I
t
I
I
I
t
I
t



lOO YEAR I{YDROGRAPH
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I
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1******************************* scsHyDRo*******************************
******************************* VefSiOn 3.21

******* **** ******** *** **ik******

****************** COMPUTER_AIDED HYDROLOGY & HYDRAULICS
*******************

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

Input: WI1,00 . IN
Output: WI100. OUT

NUMBER OF STORMS TO BE MODELED : 1
NUMBER OF CHANNELS : O

NUMBER OF SUBAREAS : 1
UPSTREAM HYDROGFAPHS ENTER AT : O

LOCATIONS
NUMBER OF TIME STEPS : 3OO
COMPUTATIONAL TIME INCREMENT : .1OO HouTs

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

system wiLl be 30.000 hours.

======================= UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSfONLESS UNIT HYDROGRAPH is used in all runoff
computations.
The peak rate factor (PRF.) for al-l unit hydrographs is 484 (U.S.

Customary
unitsl or 2.08356 (Metric units).

1******************************* scsHyDRo*******************************
***********.***********.********ik VgfSiOn 3.21*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: VILLAGES AT idESTMINSTER

I
I
I
I
I
I
I
I
I
I
I
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User: Rickmond Engineering
Date: 09/LI/1997 Thursday
Time: l-0 : 53 : 47

Input: WIL00. fN
Output: WI100. OUT

drrbnDFn hnmnJVHh Unln

== === ======:== ============= === =

TIME OF
SUBAREA AREA CONCENTRATTON CURVE BASEFLOW
ID No (mi2) (hrs) NUMBER (cfs) DOWNSTREAM

CHANNELS

1 .0994 .7't 0 66. 00 . 0

r,.nnnacil-a watershed curve Number = 66.00
Minimum Subarea Time of Concentrati-on = .770 hours.

1**********.********************* scsHyDRo*******************************
******************************* Version 3.2L

* t * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
****************** COMPUTER-AIDED HYDROTOGY & HYDRAULICS*******************

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

Input: WI100.IN
Output: WII-00.OUT

RETURN PERIOD
(yrs): 100

==============:======= RAINFALL HYETOGRAPH INFORMATION

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

RAINFALL HYETOGRAPH,
SCS TYPE II
Tirne (Hours), Total Depth (fnches) :

.000, .00 2.000, .Lg 4.000, .38 6.000, .64
7.000, .78 8.000, .96 8.500, l_.06 9.000, 1.18
9. 500, 1. 30 g. 750, 1. 38 t_0. 000, 1. 45 10. 500, 1. 63

11. 000, 1. 88 11. 500, 2.26 11. 750, 2.86 L2.000, 5. 30
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I

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.A00, 8.00

1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * scsHyDRo*******************************
****:k******************* * ****** version 3 . 21*******************************
************+***** COMPUTER-AIDED HYDROLOGY C HYDRAUT,ICS*******************

PROJECT: VILI,AGES AT WESTMINSTER
Input: WI100.IN

Output: WIL00. OUT

(yrs): 100
RETURN PERIOD

I

SUBAREAlSUBAREAlSUBAREAlSUBAREA

AREA (sguare mil-es) : .0994
TIME OF CONCENTRATION (hrs): .7'l
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

I

.00 | . oo .00 . .00 .00 .00 .00 .00 .00 .00
.00

1.00 t . oo .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 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

5.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

6.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

7.00 | . oo .00 .00 .00 .00 .00 .00 .00 .00
.00

8.00 I .00 .00 .00 .00 .00 .00 .01 .03 .07
.12

9.00 | .rg .27 .37 .48 .61 .74 .88 1.04 L.20
1.38
10.00 | r..56 r.76 r..98 2.24 2.53 2.85 3.19 3.s8 4.05

4.59
11.00 | 5.16 5.80 6.s8 7.58 8.78 t_0.08 11 .95 15.00 2t.80

36. 51



I
I
I
I
I
I
I
I
I
I
I
I
I
t
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I
I
I
I

12. 00
74.93

r_3. 00
23.03

14.00
L5.22
15. 00

\0.42
16.00

8.61
17.00

7 .87
18.00

7 .t7
19. 00

6.46
20.00

2t .00
3.ZV
22.O0

4.80
23.00

4.59
24 .00
?q

25.00
.03
26.00

.00
2'l .00

.00
28.00

.00
29.00

.00

63 .92 100. 91

63.63 54.33

21.54 20.2L

14.66 14 . 10

t_0. 10 9. 83

8.53 8.45

7.80 7 .73

7. 10 7.03

6.39 6.32

5.70 s.64

5.15 5.i.0

4.7e 4.75

4. s8 4.51

. s5 .40

.02 .01

.00 .00

.00 .00

.00 .00

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

137.28

46.88

19.07

13. 55

8.37

'7 .66

o. vo

6.25

s.58

5. 06

4.72

4.30

.29

.01

.00

.00

.00

ls't .'12

40.95

18.26

13. 02

9 .37

8.30

7.59

o.t,v

6. 18

s.52.

5. 02

4.70

3. 8?

.21,

.00

.00

.00

nn

159.35

36. 19

I7.70

12.51

9.ZV

8.22

7 .52

6.82

6, LL

5.45

4.98

4 .68

3.27

.15

.00

.00

.00

.00

747.84

32.42

!t.29

t2 .03

9.04

8. 15

't .45

6.75

6.04

5.4r.

4 .94

4.66

2 .60

11. f r

.00

.00

.00

.00

1q,o ?q

t2.40

L28 .65

29.38

16.80

11.58

I .92

8.08

7.38

6. 68

5 .97

5. 35

4 .90

4.64

L.9'1

.08

.00

.00

.00

.00

107 . 18 89. 07

26.89 24.79

r_6. 31 15. 78

11. 16 10.17

8.80 8.70

8.01 '.t.94

7.31 7 .24

6 .6L 6. 53

s. 90 5. 83

5.30 5.25

4.87 4.84

4 .62 4 .6L

1.44 L.04

.05 .04

.00 .00

.00 .00

.00 .00

.00 .00

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

'l * * * * * * * * * * * * * * * * * * * * * * * * * * * * ,* * * SCSHYDRO*******************************
******************************* version 3.2L

******tr************************
****************** COMPUTER-ATDED HYDROLOGY & HYDRAULICS

***rk***************

PRO.IECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/ll/1997 Thursday
Ti-me: L0: 53: 4?

Input: VWII-00.IN
Output: WIl"00.OUT

(yrs): 100

DOWNSTREAM HYDROGRAPH

RETURN PERIOD



I
T DISCHARGE (cfs)

I
I

TIME:
+. 90

(hrs )

hrs

+. 00

hrs

+.10

hrs

+,20

hrs

+. 30

hrs

+.40

hrs

+. 50

hrs

+. 60

hrs

+.70 +.80

hrs hrs

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I

.00
.00

1. 00
.00

2.00
.00

3.00
.00

4.00
.00

5.00
.00

6. 00
.00

7. 00
.00

8.00
.tz

9. 00
1. 38

10. 00
4.59

1r..00
36. 5L

12, o0
74.93
13.00

23. 03
14.00

]-5.22
r_5.00

r0.42
16. 00

8. 61
r.7.00

I.dt
18.00

'7.L7
L9. 00

6.46
20. 00

5.77
21.00

s.20
22 .00

4.80
23.00

4.59
24.00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

. 19 .27

1 . 56 1.16

5. r_6 5.80

63,92 L00.9L

63.63 54.33

2L.54 20.2L

L4.66 L4. 10

10. l_0 9. 83

8.53 8.45

7.80 7 .73

7 .L0 7.03

6,39 6.32

5.?0 5.64

< 1q, E 1n
J.4J J.IV

4.78 4.75

4. s8 4.51

.00

.00

.00

.00

.00

.00

.00

.00

.00

.5t

1. 98

6. 58

t37,28

46. 88

19. 07

13. 55

9. 58

8.37

7 .66

6.96

6.25

5.58

5.06

4.12

4.30

.00

.00

nn

.00

.00

.00

.00

.00

.00

.48

2.24

7.58

757 .72

40.95

t8.26

t3 .02

9.37

8.30

? qo

6.89

6. 18

s. 52

5. 02

4.70

3. 87

.00

.00

.00

.00

.00

.00

.00

.00

.00

.61

2.53

8.78

1qa ?q

36.19

77.70

r.2.51

9.20

8.22

7 .52

6.82

6. 11

5.46

4 .98

4 .68

3.2't

.00

.00

.00

.00

.00

.00

.00

.00

.74

z .6J

10. 08

L47.84

32.42

I7.24

t2.03

9 .04

d.l-J

7 .45

6.75

6.04

5.41

4.94

4 .66

2.60

.00

.00

.00

.00

.00

.00

.00

.00

.01

.88

? 10

11. 95

L28 .65

29.38

16. 80

i_L.58

I .92

8.08

7.38

6. 68

5 .97

5. 35

4.90

4.64

L.97

.00

.00

.00

.00

.00

.00

.00

.00

.03

1. 04

3. 58

15.00

107.18

26.89

16. 31

1L. l_6

8.80

8. 0l_

?.31_

6. 6r.

s.90

5. 30

4 .87

q. oz

1 A^

.00

.00

.00

.00

.00

.00

.00

.07

7.20

4.05

21. 80

89.07

24.7 9

15.78

10.77

8.70

7.94

7 .24

6. 53

5. 83

5.25

4.84

4.6t

L. 04



I
I
I
t
t
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I
I
I
I
I
I
I
I
I
I

25.00 | .s5 .40 .29 .2I .15 .1j_ .08 .05 .04
.03
26.00 | .02 .01 .01 .00 .00 .00 .00 .00 .00

27 .00 | . oo .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): 159.35 v';, r^1'l'
TIME TO PEAK (hrs) : 12.40

Hydrograph Saved In: WiI100.DAT

1******************************* scsHyDRo
** ************************.a****
******************************* Version 3.21

*********** ***** ***********-a***
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

I
PROJECT: VILLAGES AT WESTMfNSTER

User: Rickmond Engineering
Date: 09/IL1L997 Thursday
Time: 10:53:47

Input: Wf 100. IN
Output: WII-00.OUT

(yrs): LOO

PEAK

DTSCHARGE

(cf s,/ac)

RETURN PERIOD

============================ HIDROIOGIC SUMMARY

=======:============= Volumgs, Losses, and Discharges

SCS TYPE II Hyetograph.
SCS DIMENSIONIESS UNIT HYDROGRAPH was used.
APPLTED RAINFALL DEPTH (inches): 8.00

VOLUME OF I

RAINFALL VOLWE OF RAINFALL I PNAX

APPLIED RUNOFF IOSSES I DISCHARGE

(ac-ft) (ac-ft) (percent) 1 (cfs)

I

I

SUBAREA L 42.4tL 2t.246 49. 90 | 159.354
2.505

I

I

I



I
I
I
I
I
I
I

WATERSHED 42. 4I1, 2L.246 49 .90 | 159 . 354
2.505

TOTAL WATERSHED AREA (sguare mil-es): .0994
TOTAL VOLUME oE' DTSCHARGE LEAVING WATERSHED (ac-ft): 21.2460

COMPOSITE VOATERSHED CURVE NUMBER: 66.00
MINIMUM SUBAREA TIME OF CONCENTRATION: .7.10

hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are
noE

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

WATERSHED" includes all baseflows.
1

I
I
I
I
I
I
I
I
t
I
I
I
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I

I

I

I

I

I

Worksheet2:RunoffculTenumberandnrnoff

ProJect sY S-!I$ o'c" r{lZ4lQ?

Locaclon Checked Dace'-

ctrcle on", @ DeveloPed PonO f,

Use onlY one CN source ger I'lne'

tocaliglg!--(welghted) - -;-.Ei 
"r"" 

-i
2. Runoff

FrequencY Yr

Rainfall, P (24-hour) ... tn

Runoff, a .... ln
(Use P and CN wlth cable 2-1, flg' 2-l'
or eqs. 2-3 and 2-4.)

ToGals '

use .'{ - [:-3-l

Product.
of

O{ x area

Cover descrlPBton

(cover lyper creatnenc, and
hydrologlc condttlon;
Percenc tnPervtous;

unconnected /connected lopervlous
area rac10)

So11 nane
and

hydrologlc
8,rouP

(appendix A)

6t"lPocc.n
Keul.6\r:l'Lugucgg 

Cb-""""'

Stora fl Storb f2 Storo f3

7
?.5
6,3

D-2 (210-VI-TR'55, Second Ed', June 1986)
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lVorksheet 3: fime of concentration (t.) or travel lirne 
(T1)

projecr Vi\\oteS @ uJeS\nalt^qtera sv $gS
Locatton ISETHeS Ci\t Cour^\tg ,Ve- checked D"te 

-
clrcle one: @ Developed

Clrclc one: {t} Ta throu8h eubarea

\<yG \^eJ _L

NOIES: Spaee for as aany a3 ciro setoents per flon tyPc can bc used for each

worksheet.

tnclude a @Pr acheoattc, or descrlptlon of floe eegnenle'

Ag
spooo$
L**t"*
@ rc{O

aoo
a,5
,o\aq
.q'? l+

o.te 4lZelQJ

Sheet flos (Appllcable to T" only) Segoent ID

t. Surface descrtptlon (.table 3-l) .

2. l,lannlng'a roughnesa coeff., o (table 3-l) ..

3. Flor length, L (total L < 300 ft) .......... ft

4. l\ro-yr 24-hr ralafallr P, ...... h

5. Land slope, . .... .. . . .. . t't lft

*"n:.. tr ...... hr

Scgoent ID

6''.'tH#
'za

Shatloe conceatrated flow

7. Surface descriptloo (peved or uopaved) .....

E. Flor length, L .. ..... :

9. Uatcrcourse elope, a ...r.

lO. Average veloclty, V (ftgure 3-l) .

ll. rr -#

Channel flos

12. Croair eectlonal flor area,

Coopute Tt ......

Segnenc

a rooe

fr

t.ltt

f,z/ s

hr

ID

Lt2

ft13. lfetted pcrloecer, ps ...

14. Hydraullc radtue, . - f Conpute r .r..... ft
Itt

15. Channel slope, !.... ..... ftlft

16. Hanntng's roughness cocff.l o r.
,, t1 ll2

17. v - l'49 rl'- e coopure v....... fzlz

lE. nor r.,rstl, L .. ...... f t
I19. Tr - T6frT Coopuce T. .. . ... hr

20. llitctghed or eubarea Tc or Tr (add Ta 1n steps 6, ll, and 19) ..,.... hr

BC
u nf A\f€o

85o
roaql
2,3
,oq +

(21SVI-TR-55, Second Ed., June 1986)
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Worksheet 2: Runoff curae number and mnoff

proJect rtt\\c8fs @ t!<::to'ttr^S\ar sv t{${S o"t" t{[Zq(Q7

Locatlon Checked Dace'-

Clrcle one: Present @ Fornd 5 I

I

]! Use only one CN source Per

EolaI Product.
CN (l'elghted) - -tocal area

Ilne. rc,r,

33 t'{.t{- G6,L use
62,60

cN- tabl
2. Runoff

FrequencY

8"alnf all '
Runoff, Q

(Use P

or eqs.

P (Z4-hour) .... tn

1n

and CN wtch rable 2-1, flg. 2-l'
2-l and 2-4.)

So11 nane
and

hydrologlc
grouP

(appendtx

Cover descrlPElon

(cover lYPer Ereatroen!, and

hYdrologlc condttlon;
Percenc taPervtousl

unconnecced/connected lnpervlous
area raclo)

CN .L/
Area

p.acqes
Eoi j
rJ7.

Product
of,

CN x area(\t
I

(\l

AJ

F

i
N

oO

h

.t
I

FT

65 3.{.89 \q\G.19
€r{eoetA
K€U'At-JguttJ.c
u(ce cs)

U:o6OS
Ce'.ooE Ceve*)

ll cg)
&raqg

C6'ooD Ctvet) 6t \\163 B6-t,93

G.,(eo E L||'2,80Ir cR)
Root / Drtuct.*rss

1ts

n cR)
Roc*d qts 6.to 56t'1.Go

63,6 q{Z \{rLtDTotals -ne

Storm fl Storo f2 Scoro f3

7 loo
3,5 6,()

O,8 L\,D

D-2 (210-VI-TR'55, Second Ed', June 1986)



L\ I e? fq."

Clrcle one: Present @
Clrclc one: G) Ta rhrough subarea

NOTES: Space for as oaay as Btro segnent3 per flou tyPc can be ueed for each

sorkshee!.

Include a oaP, scbeoattc, or descrlptlon of flon aegnence'

Sheet fl.orr (Appllcable to T" only)

l. Surface descrlptlon ('table 3-l).."""""

2. ll,anntog'a roughoesa coeff., n (table 3-l)..

3. Floe lengch, L (total L < 300 fE) ..........

4. I\.o-yt 24-hr ralnfall, Pt ......

5. land aloper a.... .............'
*"t"a" Tt . ... ..

Shallon conceotrated flott Segnent

7. Surface deecrlptlon (Paved or unpaved) .....

8, Flon lcngthl L .. .. ... . ..

zq

Worksheet 3: Tinre of concentration (Tg) or travel time CI1)

?roJect -$rttates @ tlJes'{rnaru'S'{er ry Krr'rS- Date

Loeatlondor,u-ca Ct\t Ccl'-rn\'$,.Vq- checked Date

Sc5tJP

5.t.-S

9. 9atcrcourse eloper a

lO. Average veloclty, V

I
tt ? r-L

3600 v

Segoent ID

(fl.gure 3-l) ...........

Coopute T- ......

fr

1a

ttl fr

hr

ID

fr
f.tl f t

f.El8

hr

-l-_l

Ctrannel flotr

L2. Croeir eeettonal flor, 8!€a3 8 orrrr

Segnent ID

ftZ

f3. Hetted perloeter, ps ... ft

14. tlydraultc radiue, t . * Coopute r ....... fc
tu

15. Channel alope, !.... ..... ftlft

16. Xannlng's roughnese coeff.l tl oo
. t., ,Llz17. y-l'49r]'-e cooputev....... f.xle

18. rlo" r.r,gtl, L .. fc
I19. Tr - jfu Coopute Tr ...... hr

20. llitcrahed or aubarea T" or Ta (add Ta ln steps 6, I I, and l9)

D-3(2IGVI-TR-55, Second Ed., June 1986)
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Worksheet 6a: Detention basin storage,
peak outflow discharge (qd.ho*

ProJect \l;\\e.tsS @ tlJesty, tr' Sten gy -!]JlJ
Iocerloa IG ures Ci+t Cou r".\:t . V.^. Checked

Glrcle one: Preseot ?onJ 3

Detentloo baeln etoragc

oare 'r l23let?

Datc

{,E
a
o
li
0
c
o

!t
o
AI

l. Data: t
Dralnage aree ....... \ -.oqnt d2 

oe q
Ra{nfall dlstttbutloa
typc (I, IA, II, III) - 5-

(Uee

Runoff, Q......ln
(Froo porksheet 2)

Runoff voluae,
V- ... . ac-ft
(tr - qt53.33)

Scorage voluae,
vE ... . ac-ft

10. Haxlanro etaSer Er",
(Froo plot)

f, "r.n flsure 6-t)

2.

3.

Fregueocy ...... yr

Peah lnflor dla-
charge, 9g .... cfe
(Eron rorkehcct 4 or 5b)

Peak outflon dis-
charge, 9o .... €f8

tst | Znd
stace I sta

Lt,1

7.

E.

9.

6.

Z,O

LI
v- 8Er ts(95 c.F

(vs - vr(t'))
r4,

5. Coopute

lncludes lsc etage qo.

qo

qt

7

.6

a\

J! 2nd etage qo

(210-VI-TR-55, Second Ed., June 1986) D.7
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1******************************rr poNDopT
*******************************
******************************* Version 1.93

**********-t********************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PRO.IECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/Ll/199? Thursday
Time:10:55:3L

Output: WfP2.OUT

SOI,UTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

I
I
t
I
I
I
I
I
I
I
I

]. W{I2. DAT

ALTOWABLE
PEAK PEAK RUNOFF

TAILWATER
STORM INFLOW DISCIiARGE DURATION VOLUME

STAGE
NUMBER (cfs) {cfs) (nin) (ft3)

(fr )

L 26.362 N/A 1?94.00 .18488+06
60. 000

1******************************* poNDopT
*******************************
******************************* Version 1.93

**********************.t********
****************** COMPUTER_AIDED HYDROTOGY & HYDRAULTCS*******************

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/lL/t99? Thursday
Time: l-0:55: 3L

Output: WIIP2.OUT

Stage-Area-Discharge
Filename: WIP. DAT
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TAILWATER STAGE: 60.000 feet.
INITIAI STAGE: 6],.OOO feeI.

================== STAGE-STORAGE-DISCHARGE RELATIONSHIP
===================

STAGE
(fr)

STORAGE
VO],UME
(ac-ft)

DISCHARGE
(cfs)

61.000 .0000
62 . 000 .4607
63.000 L.026
64.000 1.708
65. 000 2.s24
65. 000 3 .492
67.000 4.624
68.000 5.933
69. 000 7 .454

. 0000
2.7 40
3.880
4.?50
19.26
104.5
167 .7
187.1
t98.7

1***********:f******************* PONDOPT
*******************************
***************************'t*** version 1.93

** ***.*.* **** ** ** ** * *** * * * **** ** *
****************** CoMPUTER-AIDED HYDROLOGY e HYDRAULICS

* ********** * ** **** *

PROJECT: VfLLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: A9/LL/1.997 Thursday
Time: L0:55:31

Output: WIP2.OUT i)

\e\
t,"

TATLWATER STAGE: 60.000 feet.
INITIAL STAGE: 6L.000 feet.

MN(IMUM ELEVATION: 63.99 feet.
}{ru(IMUM INFLOW: 26.36 cf s.

I,IAXIMUM OUTFLOW: 4.'l45 cfs .

I'IN(IMUM STORAGE: 1.704 acre-feet.

CONTINUITY ERROR: -.808E-05 Dercent.

POND
SURTACE

TIME INTT,OW RATE OUTFLOW RATE
EI,E\TATION

(min) (cfs) {cfs)
lff'l
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61.026

61. 093
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61. 514

61.875

62.230

62.564

62.8',72

63.t12
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63. 558
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63. 9L8

63. 943
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61 . 013

6t.012

6\.0L2

51. 01i_

61. 01L

61.010

61.010

61.009

61. 009

61. 008

61.008

61. 008

61. 007

61. 00?

61. 007

6L. 006

61. 006

6r,. 006

61. 005

6r..005

61. 005

61. 005

61. 004

6r.. 004

61.004

61. 004

6l_. 004

61. 003

6r_. 003

61. 003

1980

198 6

L9JZ

19 98

2004

20L0

2016

2022

2428

2034

2040

2046

2052

2 058

2064

207 0

207 6

2082

208 8

2494

2100

2L06

2Lt2

2tt8

2124

2t30

2136

21.42

2148

21_54
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. 000
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.000
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.028
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.424

.023
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.02L

.020

.019

. 0r-8

. 017

. 0r.6

. 015

.015

. 014

. 013

.013

. atz

.012

.011

. 010

. 0l-0

.009

.009

. 009

.008
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61. 003

61.003

61. 003

6r_. 003

61. 002

6L.402

61.002

6t.0a2

6t.002

6L.002

6L.002

61.002

5L.002

61. 002

5t_. 001

6l_. 001_

61. 001

61. 001

61 .001

6L.001

6r.. 001

51. 001

6r_. 001

6r_. 001_

61. 001_

61. 001

6r.. 001

61.001

61.001

6l-. 001

z rov

2L66

21,72

2178

2L84

2190

2L96

2202

2208

2214

2220

2226

2232

2238

2244

2250

2256

2262

2268

227 4

2280

2286

2292

2298

2344

23lA

z5 ro

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

.UU/

. 007

.006

.006

.006

.006

.005

. 005

. 005

. 005

. 004

.004

.004

. 004

. 004

.003

.003

.003

.003

. 003

.003

. 003

.002

. aaz

.002

.002

.002

.002
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61. 001
2340

61. 001
2346

6r.. 001
2352

6l_. 001
2358

61. 001.
2364

61. 001
2370

61. 001
237 6

61.000
2382

61. 000
238 8

61. 000
2394

6r.. 000
2400

61. 000
2406

6l_. 000
24t2

61. 000
241"8

61. 000
2424

61.. 000
2430

6r.. 000
2436

61. 000
2442

6t_. 000
2448

61. 000
2454

51. 000
2460

61. 000
2466

61. 000
24'12

61. 000
24'18

61. 000
2484

61. 000
2490

61. 000
2496

61. 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

.002

. 002

.002

.002

.001

.001

.001

. 001

.001

.001

. 001

.001

. 001

. 001

. 001

.001

. 001

. 001

. 00L

. 001

.001.

.00r.

. 001

. 001

.001

.001

.000

1******************************* poNDop?
************d'**************rb***

******************************* version L.g3*******************************
*****,.************ COMPUTER-AIDED HYDROLOGY E HYDRAU],ICS
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PROJECT: VILIJAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/lL/199? Thursday
Time: l-0: 55: 31

Output: WfP2.OUT

ROUTING SUMMARY
SIMULATION MODE
FOR THE ABOVE CASE ---_

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (fr) (ac-fr) (cfs) (cfs)

1 63. 994 1. ?0 26.362 4.7 45

tA

|l,a 
Lt'''l
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1**************'l**************** PONDOPT
*****'*********** ***************
******************************* Version 1.83

*******************************
******.************ CoMPUTER-AIDED HYDROLOGY & HYDRAULICS

************.1******

PROJECT: VILI,AGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/Ll/1997 Thursday
Time:10:58:49

Output: WfP100.OUT

SOLUTION FOR ]- STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

I
I
I
I
I
I
I
I
I
I
I

]. WI1OO. DAT

TAILWATER

STAGE

( fr)

AI,LOVIABLE
PEAK PEAK RUNOFF

STORM INFLOW DISCHARGE DURATION VOLUME

NUMBER (cfs) (cfs) (nin) (ft3)

1 159.3s4 N/A 1794.00 .9255E+06
60. 000

1******************************* poNDopT
***************.1***************
*****.&************************* version 1.93************+******************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS

*****************'k*

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

Output: WIP100.OUT

Stage-Area-Dlscharge
Filename: Wf P. DAT
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TAILWATER STAGE: 60.000 feet.
TNITIAL STAGE: 61.000 feet.

STAGE- STORAGE- DI SCHARGE RELATI ONSHI P

STAGE
(fr)

.0000

.4607
1.026
1.708
2.524
3 .492
4.624
5. 933
7.454

1**********.t******************** poNDopT
*******************************
*****************************jl* Version 1.83

*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS

*******************

PROJECT: VITU\GES AT WESTMINSTER
User: Rickmond EngineerinE
Date: 09/lL/L997 Thursday
Time:10:58:49

Output: WIP100.OUT

TAILWATER STAGE: 50.000 feet.
INITIAL STAGE: 61.000 feet.

I"IA)(IMUM ELEVATION z 66. 49 feet.
I"IA)(IMUM INFLOW: 159. 4 cfs .

MN(IMUM QUTFLOW: 135.6 cfs.
I.,IAXIMUM STORAGE: 4.048 acre-feet.

CONTINUITY ERROR: -.2768-05 Dercent.

SURFACE
T]ME INFLOW RATE OUTFLOW RATE

ELEVATION
(m:in) (cfs) (cfs)

( fr)

STORAGE
VOLUME
(ac-ft)

DISCHARGE
(cfs)

61. 000
62. 000
63. 000
64. 000
65. 000
66. 000
67 . 000
68. 000
69. 000

.0000
2.7 40
3.880
4 .750
19.26
104 .5
t6'1.7
187.l_
198.7

POND



0

6

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

61_. 000
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61. 000

61.000
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61. 000

61. 000
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61. 000

61. 000

61. 000

61. 000

61. 000

61. 000

61. 000

6r_. 000

51. 000

6r.. 000

51. 000

6L. 000

61. 000

6r_. 000

61. 000

6r_. 000

51.000

61. 000

61.000

L2

18

24

30

50

qz

AA

54

60

66

72

78

84

90

96

t02

t0I

114

720

t26

L32

r.38

L44

150

1s6

L62

168

t74

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

. 000
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. 000
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61. 000

61.000

61.000

61. 000

61. 000

61.000

61. 000

61. 000

61. 000

61. 000

6l_. 000

61. 000

61. 000

61. 000

61.000

6r.. 000

61. 000

61. 000

6l_. 000

61. 000

61. 000

6l_.000

61 .000

61. 000

61. 000

6r_.000

6L. 000

6r_. 000

61. 000

61. 000

1an

rdo

!92

198

204

210

2L6

222

228

234

24CI

246

252

258

264

270

276

282

288

294

300

306

3L2

318

324

330

336

342

348

354
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61. 000

51. 000

61. 000

6t_. 000

6r_. 000

61.000

61 .000

6r.. 000

61.000

61. 000

6L. 000

61. 000

61. 000

61 .000

61 .000

61. 000

61. 000

6l_. 000

61. 000

61. 000

6L. 000

61. 000

61.000

6r.. 000

6L. 000

61.000

6L. 000

61.000

61. 000

61.001

360
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372

378
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390
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402

408

414
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474
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s10
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s22
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.003
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.030
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.1.17
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.000
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. 004
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61. 003

61. 005

61. 009

61. 014

6L.02L

6r_.030

61.040

6t.052

61. 067

61.083

61.tO2

61.t22

61.145

61 . l_71

61.200

6L.232

6t.268

61". 308

5L. 353

6L.402

61.459

6L.522

61. 593

6I.673

61.765

61_. 871

oL. vvJ

62.LL6

62.269

62.492

540

546

552

558

564

570

576

adz

588

594

600

606

6I2

618

624

630

636

642

648

654

oou

666

672

678

684

690

696

702

708

714

.186

.27 0

.368

.481

.607

.7 4L

.884

1. 037

7.202

1.379

L.562

l_.758

7.978

2.237

2.532

2.846

3.190

3.581-

4 .449

4 .58'l

5. 159

5. 804

6. 582

7.582

8.781

r.0. 080

!L.946

14.998

21.800

36.506

.015

.025

. 039

.058

.081

. 109

. r.43

.t82

.227

.2'18

. s35

.399

.469

.548

. 050

.735

.844

.966

1. 103

L.257

l_.430

L.625

L .844

2.095

2.387

2.725

2.872

3 .047

3. 301

3.728
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62.866

63.449

54.306

0J. z26

55. 909

66.280

66.466

66.492

66. 387

66.204

65.993

65 .77 6

65. 610

65.481_

65.378

65 .297

65.233

65.18L

65.140

65.106

6s.079

65. 056

65. 036

65.0r.9

6s. 005

64 .992

64 .97 6

64.958

64 . 938

64.91_6

't20

tzo

732

738

744

750

756

762

768

774

780

786

792

798

804

8L0

I l_6

822

828

834

840

846

852

858

864

870

876

882

888

894

63.922

100. 906

737 .280

L51 .722

1 59. 354

r47.836

\28 .649

107.184

89. 068

'7 4 .926

63. 635

54.327

46.881

4 0. 950

50. l-vJ

32.424

29.381

26.886

24.7 9L

23.027

2L. 538

20.2l.1

19. 073

t8.260

1,1 .697

17.239

t6.79A

r.6. 310

75.7't9

t5.224

4.27t

9.191

38.680

96.7 g','t

r22.239

133. 988

135. 583

L28.963

117.408

103. 958

85. 446

7'J..3r4

60.256

51 .531

44 .612

39. 111

34.728

3L.207

28.340

25 .97 4

24.003

22.332

20 .896

19.705

i_9. r.38

18.909

18.650

r.8 . 363

18.046

t7.697
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64 .892

64 .866

64.839

64.809

64.779

64.7 48

64.7I7

64 .68s

64.654

64.623

64 . 593

64 .564

64 . 536

64 .509

64.484

64.460

64.439

64.419

64.400

64.383

64 .367

64 . 353

64 .340

64.328

64.317

64 .307

64 .29-t

64.288

64.28A

64.272

900

vuo

912

918

924

930

935

942

948

954

960

966

972

978

984

990

996

L0a2

L 008

10r.4

t020

t026

1 032

1038

104 4

105 0

105 6

1062

r_ 068

107 4

14.661

14.101

13. 550

13. 018

12.510

12. 030

1l_.578

11.157

10.'17r

10.420

L0. 104

9.825

9.582

9.373

9. r_96

9.045

8.916

8.804

8. ?03

I .612

I .527

8 .447

8.370

8.295

8.222

8.150

8.079

8.009

7. 938

7.869

77 .320

r.5. 918

76.494

16. 055

15. 604

15.148

14 . 690

74.235

13.787

1? ?qn

12.927

12.52L

t2.736

tt.772

11.431

J_I. tLJ

14.822

10.554

10.307

10. 081

9.874

9. 684

9. 510

9.348

q 1qq

9. 060

8. 931

8.809

8. 695

8.587
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64.264

64.257

64.251

64.244

64.238

64.232

64.226

64.220

64.2L4

64.209

64.243

64.L98

64.193

64. t_88

64.182

64.L77

64.L72

64.L67

64.1"62

64.L57

64.t52

64.147

64.L42

64.137

64.L32

64.L27

64.L22

64.LL7

64.1r_3

64 . 108

108 0

1086

1092

1_098

1104

1 110

1 116

IJ.22

ttz8

l_134

11 40

LL46

7752

1"15 8

1_l_64

r.17 0

117 6

tt82

118I

t L94

t200

r206

t2t2

t2L8

1224

1230

t236

t242

7248

r254

"7.799

'7 .729

7.659

7.590

'7 .520

7.450

7.380

7.310

7 .240

7.t69

7.A99

7 .029

6. 958

6. 888

6 .8L7

6.7 47

6.67 6

5. 605

6. 535

6.464

6. 393

6.322

6.25L

6. t_80

5. 109

6. 039

s.970

5.942

5.834

5. 768

8.484

8.385

8 .290

8.199

8.111

8.025

7.942

7.860

7.780

7.70L

7 .623

7.547

'7 .47t

7 .396

7 .322

7 .248

7.L74

7 . 101_

7.028

6. 956

6. 884

6.8t2

6.7 40

6. 568

6. 596

6. 525

6.454

6. 383

6.3L2

6.242
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64.103

64.098

64.093

64.089

64 .084

64.080

64 .07 5

64.07t

64 .066

64 .062

64.058

64 .054

64.050

64 .047

64.043

54.039

64. 036

64. 033

64.030

64.026

64 .023

64 .02L

64.018

64 . 01_5

64 . 013

64.010

64.008

54 . 006

64 .004

64 .402

t260

rz oo

1272

r278

t284

r290

t296

L302

13 08

13 14

132 0

L326

t332

133 8

L344

135 0

135 6

1362

1368

L37 4

l_38 0

1386

1392

139 8

r404

1 410

L4L6

L422

I428

7434

5.704

5.641

5.580

5.520

5.462

5.405

5. 351

5.298

5.247

5.l_98

5.150

5. 105

5.061

5. 019

4.979

4.940

4 .904

4.869

4.836

4.805

4.775

4.748

4.'122

4 .698

4.676

4.656

4.638

4 .621

4.607

4.594

6. L73

6. 104

6. 037

5.970

5.904

5. 840

5.'r77

5.715

5. 654

5. 595

5.538

5.481_

5.427

5.37 4

5.322

5.273

5.225

5.L78

5. l_34

5. 09r_

5.050

5.01_0

4.972

4 .936

4.902

4 .810

4.839
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****************** CoMPUTER-AIDED HYDROTOGY & HYDRAULICS
*******************

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

OutDut: WIP100.OUT

ROUTING SUI\&'4ARY

SIMUI,ATION MODE
FOR THE ABOVE CASE _---

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW

NUMBER ( ft) (ac-ft) lcfs ) ( cfs )

P*o r

66.492 4. 05

o.ll''s
r.59.354 135.583
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JAMES CITY COUNTY

STOR}TWATER DETENTION BASIN DESIGN CHECKLIST

STORNTWATER MANAGEMENT COMPUTATIONS

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.

,/

B. RESERVOIR ROUTING

/0 tl^o- S+.r..^7
Sforage indication routing of ultimate development hydrographs for 2-,
10-, and 100-year design storms. Structure must discharge up to l0-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).

C. HYDRAULIC COMPUTATIONS

Elevation-Storage (curve)
Weir/Orifice control - extended detention control.
Weir/Orifice control - riser 2 year control.
Weir/Orifrce control - riser 10 year control. -
Inlet/Outlet (barrel) control - (all storms). ri ',,/L^,^J t--.-- / -
Check for ba:rel control prior to riser orifice flow to prevent slug flow-
water hammer conditions.
Emergency spiilway capacity.
Elevation-Discharge (provide supporting calculations and/or design

assumptions).

MISCELLANEOUS COMPUTATIONS

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

computations.

A.

RCN determinations: predeveloped and ultimate development land use

scenarios. t\rrd- .J- h{
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.
/O^?zi'\ 9*t ,^7

N4

t/

/

^lA
..:

-

NI\
t/

D.

,r/
NA

-1-



Anti-seep collar design.
Filter diaphragm design (or alternative method of controlling seepage).
Riser structure flotation analysis (factor of safety = 1.2 min.).
Danger reach study (if required).
100 year floodplain impacts (if required).

IL SOILS IIWESTIGATION

dam near one abutment or emergency spillway if provided.

to bedrock, seasonal water table.

III. STORNTWATER MANAGEMENT PLAN

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

1. GENERAL TERMS

/ North ilrow.
,/ Sealed by P.E.

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

'/ Existing and proposed improvements.

r Delineation of permanent/extended detention, 2,10, and 100-year
pools.
Locations of test borinss.

'./ Outflow pipe, outlet protection (detail required), and outfall
channel.
Emergency spillway level section and outlet channel.

B. MAINTENANCE ITEMS

,,/ 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.

Mft Forebay (if proposed).

',/ Temporary erosion and sediment control measures for pond
construction.
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.

,r/

Nft
)
tt
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C. PRINCIPAL SPLLWAY PROFILE AND ASSOCIATED DETAILS

1. EXISTING GROUND AND PROPOSED GRADE

4 Dam side slopes labeled.
tl Top width labeled (per VESCH).

+

c Removal of unsuitable material under proposed dam (per
geotechnical report).

2. CORE TRENCH

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 grcater as dictated by the geotechnical
report)

3. zuSER OR SMILAR STRUCTURE (DETAIL REQUIRED)

/ Materials (as required)
./ All structure dimensions

N+ Control orifice dimensions
,/ Trash rack - removable - for each release (detail as required for

construction)

-/ Anti-vortex device (detail as required for construction)
,-/ Proper structure footing

^,- Maintenance access

4. BARREL

t/ Materials (ASTM C-361or as required)
,/ Support for concrete barrels-concrete cradles, etc. (detail required)

M a Gauge and comrgation size for metal barrels

5. SEEPAGE CONTROL

Phreatic line (4:1 slope measured from the intersection of the dam
and the principal spillway design high water.

a. ANTI-SEEP COLLAR
.-"^ot T

Anti-seep collar (detail required)

pipe diameter

-3-



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

b. FILTER DIAPHRAGM

N& Design based on latest SCS methods and certified by a
professional geotechnical engineer

6. OUTFAII PROTECTION

,./ Size for maximum barrel release (but not greater than 10 year

storm)
lt A Cross-section at end of barrel in accordance with receiving channel

section
A/A Endsection with footer
,./ Outfall dimensions
,-/ Slope - 07o

-/ Rip-rap size, VDOT Classification
t / Thickness (1.5 Times Maximum Stone Diameter)

'./ Approved filter fabric (nonwoven)

7. EITVATIONS

/
L/ Top of dam - construction height and settled height (l0%o

settlement)

t/ Crest of riser structure
/ Inverts of control release orifice/weirs
,./ Pools: permanent; extended detention; 2-yeag l0-year; 100-year;

and appropriate safety storms
,,/ 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 Vo)

D. CROSS SECTION THROUGH DAM ALONG CENTERLINE

Existing ground
Proposed grade

-/ Top of dam - constructed and settled

, spillway in cut)
/ Bottom of core trench (4'minimum)

/ Barrel location
Existing and proposed utility location/protection



E. EMERGENCY SPLLWAY PROFILE

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

Spillway and crest elevations

F. CONSTRUCTION SPECIFICATIONS

Sequence of construction (generally by contractor)
Care of base flow during construction (if necessary)

Site preparation
Earthfill: Material, Placement,

Compactior, 

- 

Core trench
Structural backfill
Pipe conduits
Concrete
Rip-Rap and slope protection
Fencing
stabilization
Inspection and Certification by Engineer

COMMENTS:

BY:

sdbdc.txt

-5-
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SUBSURFACE EXPLORATION STI.]DY REPORT
STORM \TATER MANAGEMENT DETENTION BASIN
THE VILLAGES AT \TESTMINSTER

JAMES CiTY COLNTY, VIRGINIA
FES PROJECT NO: 1.701218.@2

CLIENT: ATLANTIC HOMES DEVELOPMENT CORP.

Pc17o
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FOUNDATION ENGINEERING SCIENCE, INC.
. Geotechnical Engineering
. Environmental Management
. Construction Materials Testing

I 1843-8 Canon Boulevard, Suite 6
Newport News, Virginia 23606
Phone: (757) 8734113
Fax: (757)8734114
Email: Elawar@aol.com

December tI, L997

Atlantic FIomes Development Corporation
2 Eatonstreet, Suite 1 101

Hampton, Virginia 23669

Ann: Mr. \Tillard \W. Morris
President

Re: Subsurface Exploration Study Report
Storm \fater Management Detention Basin (Pond I)
The Villages At Vestrninster
James City County, Virginia
FES Proiect No. t-7C1218.002

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 (Ponci I)
at the Villages of \Westminster in James Ciry Counry, 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+OO along lVellesley

Boulevard). The subsur{ace exploration study included a review of the project plans as prepared by
Rickmond Engineering dated August 6, 1997 and revised September 8, lgg7, information obtained
from Mr. Hank Mullins with H. B. Hanlcins, Inc. and the geotechnical engineering service, reporr
IFES Project No" 1-701218.001, dated October 6,19971.

Briefly, the results of the subsurface exploration study indicated that the earrhfili marerial located
within the embankment in the upper{i&cen {1'5),&etconsisteds{*ilrycad,{S$,.l*y*ysrad,$@and
sandy cley (CL)" The standard penetration resistance N-values within the borings performed in the
upper fifteen (15) feet of the ernbankment ranged from three (3) to thirry-three (33) blows per foot
(bp0. Ihe soil properties of the earthfill material located within the upper fifteen (ts) feet o{ the
existing embankment of the storm water rnanagement detention basin (Pond I) is shown in detaii
within this report.



FES appreciates the opporcuniry to be of service to Atlantic Homes Development Corporation on this
important project and look forward to its successful completion. Should yon havl any questions
regarding this report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOI-INDATION ENGINEERING S CIENCE, INC.

Subsurface Expioration Study Reporr
Storm lVater Management Derention Basin pond I)
The Villages At'Westminster
James City County, Virginia
FES Project No. 1-701218.002
Page2

%A.rl'/LA/rt'-

leffrey C. Norman
Project Geologist

Copies: (2) Client

Appendix: o Figure 1 - Boring Location Sketch
o Boring Profile Sheets

C:\wpdocs\Geotech\/O 12 i 8.002

t

V.aU4,-
Raja fl Efawar, P.E.
ViceQg#ident

ih4n
VA Reg. No. 23583

(1) Rickmond Engineering, Inc. (trdr. Kenneth M. Jenkins, p.E.)
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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
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INTRODUCTION

Project Characteristics

The project site is located along Richmond Road (State Route 60) in James Ciry County, Virginia.
The proposed Villages At \Testminster development is planned to consist of .oorr*.iir,g i*r"d
roadways_, two (2) storm water management detention basins (Ponds I and II), approxima:teiy 380
residential lots within four (a) Villages. The Villages are named Gableton, Glenwilton, Roane ifiag.
and Chaseoaks. The storm water detention basins are expected to be twenry-tw o Q2) to founeen (ti)
leet r1 height for Pond I and II, respectively. The ,ror-"1 pool design depth is expected to be six (e)
feet for Pond I and_ II, respectively. Based on review of th. design-plan. 

". 
pr"p"red by Rickmond

Engineering, Inc., the embankment side slopes are three (3) horizont"l to one (tj venical (3H:1V).

Site Description

During the time of our site visits on September 1.5, L997 andDecember lO, 1997, the initial detention
basin, Pond I was located along \fellesley Boulevard (approximate Station Number 15 + OO) and was
accessible to a truck mounted drill rig. Based or, o.ri ieview of the plans prepared by Rickmond
EngineerinB, Inc. the detention basin, Pond I will retain approximately six (e) fe.t of *ate, and have
a final top of berm elevation of 74 feetNational Geodetic Venical Datum ("NGVD) of j,929 and a base
elevation of 50 feet NGVD.

A review of the United States Geological Survey (USGS) Quadrangle maps titied "Norge and
\Tilliamsburg, Virginia" published 1983 revealed the approximate d.rr.lop-.nt eievations to range
from sixty (60) to one hundred and ten (110) feet NationJGeodetic VenicaiDatum G..1GVD) of l9Zg.

PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to obtain informatiog on the general subsurface soil and ground water
conditions at the existing storm water management detention basin @ond 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
I) recently filled area.

2. General location and description of potentially deleterious materials
, enccuntered in the borings performed which may which may detrimenral 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 eanhfill material and the relative density.

I
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The foilowing services q/ere provided in order to achieve the preceding objectives:

1
l. FES executed a program of subsurface exploration consisring of subsurface

samPling and field testing. FES performed five (5) Stanciard Penetrarion Test
(SPT) borings within the general embankrnent area at the detention basin
located along \flellesly Boulevard (approximate Station No. 15 + o0). The SpT
borings were drilled at random locations within the earthen dam (existing) to
approximate depths,r*ngiry &osn {ifuer (ls) to thirty-{hre.{35} {ct bclsw"*cn,
existing grades" The SPT borings were performed with the use of a power ATV
mounted drill rig !B-1 and B-21 and a 4X4 truck mounred drill rig [B-5, 8-6 and
B-/l in general accordance with ASTM-1586 test method. In the SpT borings,
soii samples s'ere collected and Standard Penetration Test resisrance N-values
v.'ill be measured virtually conrinuously for the top ten (10) feet and on
intervals of five (5) feet thereafter.

Visually classified and stratify representative soil samples in the labcratory
using the Unified Soil Classification System GJSCS) in general accordance vrith
ASTM D-2487. conducted a limited laboratory tesring program [visual
classification]. Identified soil conditions at the boring locations and form an
opinion of the site soil srratigraphy.

collected grou'd water levei measurements in the borings per.formed.

4. The results of the field exploration and laboratory testing program.were
utilized in performing soil properties evaluations. The results of the field
expioration and soil properties evaluations, laboratory resring program [visual
classification] are presented in a comprehensive subsurface exploration study
report prepared b;r a Professional "Geotechnical" Engineer.

Reoort Format

'Ihis report begins with a discussion of the field and laboratory programs followed by a description
of the general subsurface conditions. soil design properries and general conditions. The boring location
sketch lFigure 1] and the boring profiles are presented in the appendix of this reporr.

FIELD EXPLORATION

In order to explcre the general foundation soil rypes 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 earthfitl of the srorm warer management detention basin
[Pond I]. These boring locations were located in the field based on existing topogr"phic features and
stakeq pertormed by Rickmond Engineering, Inc. The approximate lo."tio., of the borings are
illu_strated on Figure 1, which has been included in the 

"pp."Ji" 
of this reporr. The SPT borings were

drilled to approximate depths ranging from fifreen (15) to thirty-five (15) 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 accorJance with
the American Society of Testing and Materials (ASTITzI) Test D.signation D-15185. These samples were
taken continuously from the giound surface to 

"n "piroximate 
depth of ten (10) feet and on five (5)

foot intervals thereafter. Representative portions of th.r. soil sample, *.r. 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 sit. ,nd SPT borings B-5, 8-6 and B-Z were
completed for this subsurface exploration rtndy. 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 

"..ord"rrce 
with ASTM test

designationsD-2487. Due to the project characteristicsand o.rr experience with similar subsurface
conditions, refined laboratory testing was not deemed necessary.

GENERALIZED SUBSURFACE CONDITIONS

Subsurface Soil Condirions

Soil stratification u'as based on visual examination of the recovered soil samples, iaboratory testing
and interpretation of the field boring logs by an experienced geotechnical engineer. The boring
stratification lines rePresent the approximate boundaries bet*een soil rypes of silnificantly differenr
engineering properties; however, the actual transition may be gradual. Irr- ro-" .rr"r, smalllvariations
in properties not considered pertinent to our engineering evaluation may have been abbreviated or
omitted for clarity. The boring profiles present the conditions ar the particular boring location and
variations do occur among the borings and between soil samples. On ihis basis, the sribsurface soils
encountered generally consisted of approximately two (2) to three (3) inches of dark brown silry fine
sand (SM) with roots "Topsoil" underlain by a two Q) layer soil configuration.

B-1 and B-2

The initial soil layer was encountered from below the "Topsoil" to approximate depths
rarging {rom eighteen (18) to twenry-three Q3) feet below the existing ground .',rf".".
This soil layer consisted of "Earth Fill" with interbedded layers ranging from silry sand
(SM) to sandy clay (CL). The Standard Penetration resistance N-values recorded
within this soil layer ranged from 4 to !6 blows per foot ftpf , indicating these soils to
be of soft to stiff consistency for the sandy clay (CL) 

"t 
d loor" 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
(1s) to tw enty-thr ee Q3) feet to boring t..-itr"iion depths [approxim-atJdepths ,tgirrg
from twenty-five Q5) thirty-five (35) feet below the existinf gro"nd surfaie]. Thisioij
iayer consisted cf brcwn to gray, wei silry rc ci^yey sand (Sil4:SC) with shef ftagments
"YorktQwn Formation". The Standard Penetration Test N-values recorded within this
soil layer ranged f.rom 2 to 16 bpf, indicating this soil layer to be of a very loose to
medium dense relati',,e density.

E-j,B-6 and B-Z

The initial soil layer was encountered from below the "Topsoil" ro an approximate depth
of two (2) feet below the existing ground surface. This soii layer consiiied of sarrdy ci*y
(CL). The Standard Penetration Test N-values recorded within this soil layer were o" th"
order of 4 bpf, indicating this soil layer to be of a soft consisrency.

The second soil layer was encountered from an approximate depth of two Q) feet to
boring termination depth [an approximate depth tf fift..n (15) ieet below tL. g.o,rr,d
surfaceJ. This soil la-ver consisted of "Earth Fill" with interbedded layers ."ngio! fr.m
silty 52n61 (SM) to clayey sand (SC). The Standard Penetration Test i{-n"i,r"s recorded
within this soil layer ranged from 9'r"o 22 bpf, indicating this soil layer to bec{.a ic$se tc
medium dense relative densirr.

The soils encountered typicallv have low tc moderate porenrial for shrink/swell belravior ro moisrure
variations. Speci{ic details concerning the subsurface materials and conditions encountereC at each test
location during the subsurface erprloration program may be obtained from the soil boring profiles locared
in the appendix of this repori.

Ground'Water Conditions

The existing ground water was recorded immedi ately afterdritling during the time of our subsurface
exploration on September 24, 1997, and corroborated through a visual examination of the obtained soil
samples. The ground w'ater level was encountered at an approximate depth of eighteen (18) to twenry
(20) feet below the existing ground surface. The grouni*"r.. table v'as ,rot .n.o,rr,tered'during our
drilling services performed on Decemb er 1.A, !997 .

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 drv season levels.

Design Soil Parameters

The subsurface exploration program perfbrmed at the subject site, indicated ttre presence of approxirnately
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 @ond I). Based on our extensive
experience with sirnilar soil corrditions and the resulrs of the Standard Penetration Test (SPT) N-values
encountered in the boring, the fbllo-wing design soil parameters were developed.

I
I
I
t
t
t
I
I
I
I
I

I
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Depth
(feet)

USCS Typical
SPT

N-value

Approx.
Relative
Densitl

(%)

Estimated
Soil Unit Weight

(pcf)

Estimated
Angle of
Internal
Friction
(degrees)

Estimated
Cohesion.

(ps0

Total Submerged

0-2 CL 3-8 >85 125 63 0 80()

1/ SC 9-il >90 130 68 30 0

4-13 SM a1 33 95 - 100 130 68 34 0

tJ - l) SC 6-t4 >90 IJU 68 30 0

Based on the resul$ of the SPT borings performed, Standard Penetration resistance N-vaiues and
literature correlations_for similar soil types, thaexisting emb*nknent soils withirtkr uppcr4i{reen {,$}
{eet appeared to h*ve been compacted to approximate relative densities varfrrg {rom in 

"*""r, 
of eighry-

five (S5) percent to one hundred (trOO) percent. The upper two (2) feet of ihe existing ernbankment
eafthfill appeared to require additional grading and compaction. In this regard,we rceonsmend thasrhr
upPer two (2) feet o{ the existing embankment end the limited sloughed areas fdiscussed i1 FES Project
No. 1-701218.001, dated October 6, t997]q'ithin Pond.I be re,worked by eompaction equipr,rcnt sd
heavily re-soddod,ro prevenr fume sloughing problerns.

f r i.ri4; ;* J i.*,

GENERAL CONDITiONS

These design soil parameters s'ere developed from the information obtained in the test borings which
depict subsurface conditions only at these specific locations and at the particular time designatJ on the
boring profiles. Soil conditions at other locations may differ from conditions occurring 

"ith.r. boring
locations. In addition, the passage of time mav result in a change ro the soil conditioni ,t 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 reporr.

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 1 - Boring Location Sketch
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PROJECT NAME:

LOCATION:

FES PROJECT NUMBER;

CLIENT:

Storm Water Management Detention Basins

The Villages at Westminster

James City County, Virginia SCALE:

1-701218.002 DATE:

Atlantic Homes Development Corporation

FOUNDATION ENGINEERING SCIENCE. INC.

N/A

Dec., 1997

FIGURE 1

BORING LOCATION SKETCH
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FOUNDATION ENGINEERING SCIENCE, INC.

PRoJEcr NAME: B:?1 ffi Elfillasemenl
The Villages at Westminister

PROJEGTNO.: 1-701218.001 BORING NO.: B-1

!

I

CLIENT: Atlantic Homes Development Corp. BORING LOGATTON: See Figure 3 DATE: September 24, 1997

PROJECT LOGATION: James City County, Virginia DRILLING METHOD: Hollow Stem Auger BORING DEPTH: 25 Feet

FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: 1B Feet STATION NO.: N/A

I DEPTH
| (FEET)

o
z.
ut
o
ut
J

SOIL

SYMBOL
SOIL DESCRIPTION SPT

N-VALUE
REMARKS i

i

;

I

it, :, :, :. Il;;;;li'."1
l:: :: :: :: I li'.'l- l:: :: :: :: li""l--5no- -lT 3i :j :j 

I

, ---ct
';l

l:;------ T----SCi""l
i::::j
t-; -: -: .: i

10.00- ::::i
,-; -i -: -:

::i;i
':. - -:. SM:. : . .

1q-nn

--..'|
:: : : : l....':

----i
i:.r;:=-ri- -str,[sc-
:.: .: .: .: I

r--'i
20.0u- l:] :j ::- ::. )

,-_"1

\..1..1.-1.'1 )

:..1 .-1 ..1 ..1 i
l-i

- !::' t:- ::' ::' ir"'-l
- lj-.. ::- ::- ::. I!"-l

nrnr -::::!:!:l --zJ.vv I-:i ittl
'i,l
:i

1

i

-- ?A-rrn--r
{

l

4444

6-6-S7

4-4-6-B

t6-7-B

2" Topsoil

5-6-8-10

6-6-B-9

4-4-3-5

E rown. motsr sanoy uLAy wtth trace organic, -EanhrilI-

BTovvn, mol5i sTIFSAND:'Poasrile Eefrhntt"

-G ra y ja Ora fedTilV Io ata ye y SAND wilh@
Formation"l, Loose

Boring terminated @ 25 feet
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PRoJ Ecr NAM E: ;"9,:l [f E:JiTasement
The Villages at Westminister

PROJEGTNO.: 1-701218.001 BORING NO.: B-2

CLIENT: Atlantic Homes Development Corp. BORING LOCATION: See Figure 3 DATE: September24, 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

DEPTH
(FEEr)

2 |son_ i

U I svrrreoL Iuri iril
SOIL DESCRIPTION

"Earthfill"

f0,00

CL Bio'tn to-iray, rnorSTto'Satu r-led sa ndy CLAY. -Pos55le E frhfili"

15.O0

Very loose to medium dense

Boring terminated @ 35 feet

SPT
N.VALUE

44-6-6

4-5-G5

3-3-4-5

9-8-8-8

4-B-B-10

REMARKS

2" Topsoil

3-3-4-5

1-2-2-2

1-1-1-2

t6-6-7

tB-B-12

t
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FOUNDATION ENGINEERING SCIENCE. INC.

P RoJEcr NAM E: B:,'JL,'J,if:$iTasement
The Mllages at Westminister

PROJEGTNO.: 1-701218.002 BORING NO:: B-5

GLIENT: Atlantic Homes Development Corp. BORING I-OGATION: See Figure 1 DATE: December 10, 1997

PROJECT LOGATION: 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
(FEET)

clz
ul
c,
lu
J

sotL
SYMBOL

SOIL DESGRIPTION SPT
N-VALUE

REMARKS

U.UU UL , rnorsr sanoy uLl\y wtm nne gravel, -Eannnil", son 2-2-2-4

3-4-5-5

8-9-12-16

8-10-12-14

B-1 0-1 2-1 0

7-7-7-B

DL ^Euur)il uruwil, rilut5r qayey DAt\u wln lJace organtc ano nne
gravel, "Earthfill", Loose

-

-*--sc ---

medium dense

_-

Boring terminated @ 15 feet

C.UU
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FOUNDATION ENGINEERING SCIENCE, INC.

P RoJ Ecr NAM E: Bl1ljl,,t'liSiT"Tasemenl
The Mllages at Westminister

PROJEGTNO.: 1-701218.002 BORING NO.r 8-6

GLIENT: Atlantic Homes Development Corp. BORING LOGATION: See Figure 1 DATE: December 10. 1997

PROJECT LOGATION: James City County, Virginia DRILLING IIIETHOD: Mud Drilling BORING DEPTH: 15 Feet

FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: > 15 Feet STATION NO.: 14+50

DEPTH
(FEET)

oz
luo
lu
J

SOIL

SYMBOL
SOIL DESCRIPTION SPT

N-VALUE
REMARKS

\\
\\

3-3-5-8

8-7-6-10

9-7-10-'10

8-7-6-7

FAFA

"Earthfill". medium dense

loose to medium dense

Boring terminated @ 15 feet
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FOUNDATION ENGINEERING SCIENCE, INC.

PRoJEcr NAME: By,:l i#E:SiTasemenl
The Villages at Westminister

PROJECT NO.: 1-701218.002 BORING NO.:. B-7

CLIENT: Atlantic Homes Development Corp. BORING LOCATION: See Fioure 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.: 15+00

DEPTH
{FEET)

oz
l!o
UJ
J

sotL
SYMBOL

SOIL DESCRIPTION SPT
N-VALUE

REMARKS

S\\ UL )il urewil, ilrursr Sanuy t/Lr\T wtln Itng gravet, trafullilt , soII 1-1-2-3

7-B-8-10

11-8-12-13

15-15-18-15

12-16-17-19

I

I

I

I

I

I

I

I

I

i

DM ntruutstr urowil, rnotst silry -ANU wtm race organlc, trannllil-,
medium dense

5U ntruutsil uruwilt tnotsl ctayey JAt\u wtln lrace organtc, taftnlilt ,

medium denseI
t
I
t
I

I

---:t<7rl'--

---5C-- @ y-SAlil t[- Fa nhfi I[ loos e

Boring terminated @ 15 feet



FOUNDATION ENGINEERING SCIENCE, INC.
. Geotechnical Engineering
. Environmental Management
. Construction Materials Testing

I 1843-8 Canon Boulevard, Suite 6
Newport News, Virginia 23606
Phone: (757) 8734113
Fax: (757) 8734114
Email: Elawar@aol.com

Atlantic Homes Development Corp.
2 Eaton Street, Suite 1101

Hampton, Virginia 23669

Attn: Mr. Willard Morris, President

Re: Storm Water Drainage Pipe Evaluation
The Villages at Westminster, Phase I

James City County, Virginia
FES Project No. 1-703101.007

Dear Mr. Morris:

November 8,7997

Pctlo

Pursuant to your request, a Professional "Geotechnical" Engineer visited the project site on November
5,1997. The specific purpose of this visit was to observe the general condition of the storm water
drainage pipe installed for the storm water management detention basin located along Wellesley
Boulevard within the Villages at Westminster, Phase I in James City County, Virginia. subbase. In
addition, a reviewoftheprojectplans as prepared byRickmond Engineering,lnc. datedJune 18, 1996
and revised November 14,1996 and a transmittal letter submitted to our office by H. B. Hankins, tnc.
Referencing the installation procedure were performed. the

SITE OBSERVATIONS

Our site visit was performed on November 5, 1997 and consisted of observing the existing
embankment slopes within the down and up stream of the storm water drainage detention basin and
the forty-eight (48) inch diameter reinforced concrete pipe (RCP). Our site visit consisted of carefully
traversing the site and entering into the RCP located below the embankment.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our review of the plans, H. B. Hankins, Inc. transmittal letter and our sitevisit,
the following conclusions and recommendations are presented.

1. The embankment immediately adjacent to the entrance and egress of the storm water
drainage pipe appeared to have a sloughing failure.



. Storm Water Drainage Pipe Evaluation\ The Villages at Westninster, Phase I
James City County, Virginia
FES Project No. 1-703 101.007
Page2

2, The grout at the RCP joints appeard to have cracked and separated from the join6.

3. Soil and $tater infiltration was not observed at the interior joinb located iryi&intftE
RCP although all of the grout at the RCP joints have crackedu ?c<*n,,n^.( re lrowfrvr? ,V,

4. We recommend that the sloughed soils along the lower portion of the embankment
adjacent to the entrance and egress ofthe RCP be regraded, compacted and resodded
to prevent future sloughing.

5. Compaction density test results for the embankment have not yet been submitted to
our office for review. Upon receiving the compaction density test results for the
embankment soils placed above the RCP for this crossing, we will evaluate them and
submit a supplemental written report. Based on the height [approximately seventeen
(17) feetl of the embankment at this crossing I exiting grade of 56.5 feet NGVD (within
the creek) to final grade of 73.7 feet, NGVDI, we anticipate a minimum of sixteen (16)
tests based on twelve (12) inches of compacted soils per tift.

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.

Respectfu lly submitted,

FOUNDATION ENGINEERING SCIENCE. INC.

^k:N,U'F tlfql.{'}
Raja S/{awar, P.E.

Princifl4f
VA Reg. No. 26383

Copies: (1)Client
(1) Rickmond Engineering, Inc.
(1)James City County

Attachment: H. B. Hankins, Inc. Transmittal

wpdocs\cmAl -7031 01 .007
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H. B. HANKINS, INC.

739 Thinrbte Shortr Blvd., Ste 704
Newport Ncwl, Virglnla }}606

$JT)87t-2r96 Ofilcc
(7$7) 8?t-09{3 Far

November 6, 1997

Ref. The Villagcs at Westminister
Fill and 49" RCp instslled on Wellesley Btvd,

Dear Sir:
In rcfcrcncc to thc 48'RCP wc installcd on Wctlcstcy Btvd., it was put on 6" to 24',of #57 stonc
basc. All of tho fill for thot crossing was onsitc ,notrriol instattcd in b" lifts compacted to 95yo
density and tested by E. C. S. Ltd.

lf I can be of any further assistansc, plcasc fccl fica to sontact nte.

Sincerelv.tu
Hank Mullins
Vioc Prcsident
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STORM WATER MANAGEMENT DETENTION BASINS

THE VILLAGES AT WESTMINSTER

JAMES CITY COUNTY, VIRCINIA
FES PROJEC| NO: 1-701218.001

CLIENT: ATLANTIC HOMES DEVELOPMENT CORP.



I
t
I
I
I
I
I
I
T

I
I
I
I
I
I
T

I
I
I

FOUNDATION ENGINEERING SCIENCE. INC.
. Geotechnical Engineering
. Environmental Management
. Construction Materials Testing

I 1843-8 Canon Boulevard. Suite 6
Newport News, Virginia 23606
Phone: (757) 873-4113
Fax: (757\873-4114
Email: Elawar@aol.com

October 6,1997

Atlarrtic Homes Development Corporation
2 Eatorr Street, SLrite I 101

Hampton, Virginia 23669

Attrr: Mr. Willard W. Morris
President

Re: CeotechnicalErrgineeringServices
Storm Water Management Detention Basins
The Villages At Westntinster

James City Cor-rnry, Virginia
FES Proiect No. t-701218.001

Dear Mr. Morris:

Pursuant to your request and verbal authorization, Foundation Engineering Science, Inc. (FES) has
completed a geotechnical engineering study for the development of The Villages at Westminster in
Janres City Cor-rnty, Virgirria. The geotechnical engineering stllcly consisted of performing foundatiop
desigrr recommendatiol.ls for the existing roadway embankment (acting as a storm water management
detention basin at Statiorr Number 1 5 +00 along Wellesley Boulevard, Pond l) and the proposed future
storm water management detention basin (Pond tl). The geotechnical engineering study consisted of
performirrg soil test borings, a field permeability test and laboratory testing. T5e informatio'
obtained and the available project characteristics were then evaluatecl in regards to the existing arrcl
proposed storm water management detention basins (Poncl I and II). Our design recommendations
were based on a review of the project plans as prepared by Rickmor-rd Engineering datecl August 6,
1997 and revised Septernber 8.1997, irrformation obtained from Mr. Hank Mullins with H. B. Hanl<ins,
IIrc. attcl the subsurlace conclitions obtained on site during olrr geotechnical engineering stlrdy.

Briefly, based on the results of our geotechnical engineering str.rdy, theexisting emb*nkm€stJo4*ted,
along Wellesley Botrlevard will be capable of embounding the design normal pool and rcting as a dam
for the upstream flow. Embanl<ment slope stabiliry analysis indicate the embankment slopes of three
(3) horizontal to one (l ) vertical (3H:1V) are stable with a factor of safety in excess of 1.3. A clraw down
arralysis of this retentiot't basin indicated a factor of safety in excess of one (l ). A field permeability test
performed at approxirnate elevation of 56 to 58 feet National Geodetic Vertical Datum (NGVD) of
1929, indicated the soils at that location to have an infiltration rate of i .3xE-01 feet per day (4.6x8-03
rneter per second). The soils located in the auger boring (AB-1)performed for the field permeability
test are shown in tl-re appendix of this report. We recommend utilizing a factor of safety equal to two
(2)' in this regard, the design infiltration rate of 6.5xE-02 feet per clay (2.3xE-03 meter per secorrcl)
shor-rld be utilized in rhe desisn.
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Ceoteclrnical Errgineering Services
Storm Water Marragenrent Detention Basins
The Villages At Wesrminster

James Ciry Counry, Virginia
FES Project No. l-7012i8.001
Page 2

The storm water management detention basin (Pond Il) should be constructed in general accordance
with the State and Local applicable codes and have maximum side slopes of 3H:iV. A key should be
r-rtilized and be approximately three (3) feet deep for the entire length of the dam and to full height.
The core of tlie dam slrould be constructed of impermeable material, such as silry sand (SM)wiitr a
PI value not less than six (6), clayey sand (SC) or sandy clay (CL). In addition, quality control and
quality assurance shoLlld be performed during the construction of tlre storm water detention basin
to insure proper construction methods, the State and Local codes are implemented.

FES appreciates the opportunity to be of service to Atlantic Homes Development Corporation on tlris
important project and lool< 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.

f lolt[r,',
Raja

Prin
VAR o. 23683

Copies:

Appendix:

(2) Client
(1) Ricl<morrd Engineering, I

. Figure 1 - USDA Soil Conservation Survey Map
o Figure 2 - USGS Quadrangle Map
o Figure 3 - Boring Location Sketch
o Boring Profile Sheets
o Desiglt Analysis

th M.Jenkins, P.E.)

C:\wpdocs\Geotech\70 I 2 I 8.00 1

$rru6r_Sr,- lL!pr €fr"et}
E RAJA $. ELAT,VAR E
?: f{o 0t6i83 
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Ceotechnical Engi rreering Services
Stornr Water Marragement Detentiorr Basins
The Villages At Westminster

Jarnes Ciry Courrry, Virginia
FES Project No. I -70 I 2 I 8.00 1

Page 3

INTRODUCTION

Project Characteristics

Tlre project site is located along Riclimond Roacl (State Route 60) inJames City County, Virginia. T5e
proposed Villages At Westmirrster development is planned to consist of constructing pavecl roadways,
rwo (2) storm water management detention basins (Ponds I ancl II), approximately 380 residential lots
within fourr (4) Villages. The Villages are named Gableton, Glenwilton, Roane Ridge ancl Chaseoal<s.
The storm water detentiot] 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 (6lfeep,for p;d
I and II, respectively. -Based on review of the design plans as preparecl by Rickmond Engineering, Inc.,
the embankment side slopes are three (3) horizorrtal to one (1)vertical (3H:1V).

Site Description

Dr-rringthetinreofoursitevisitorrSeptemberl5, lggT,theirritialdetentionbasin,Poncl lwaslocated
alor-rg Wellesley Bot-llevarcl (approxinrate Station Number l5+00) and was accessible to a trLlcl(
nrounted drill rig, however, the second detention basin, Porrd II required an all terrain velricle (A1y)
rnounted drill rig and was located irr a lreavilywooded sectiolt of the clevelopment along an existing
stream. Based on oLlr review of the plarrs prepared by Ricl<mond Engirreering, Inc. the cletention basirr,
Pond lwill retain approximately six (6)feet of water and have a final top o[berm elevation of 74 feet
National Ceodetic Vertical Datum (NGVD) of 1929 and a base elevation of 50 feet NGVD. The detentiorr
basin, Pond ll will retairt approximately six (6) feet of water and have a firral top of berm elevation of
58 feet NGVD and a base elevarion of 44 feet NGVD.

A review of the United States Geological Slrrvey {USGS) Qr:adrangle maps titled "Norge and
Williamsburg, Virginia" published 1983 revealed the approximate development elevations to range
fi'om sixry (60) to one hundred and ten (110)feer National Geodetic Vertical Datum (NGVD) of 1929.

PURPOSE AND SCOPE OF SERVICES

Tlre purpose of this str-rdy was to obtain information on
conditiorrs at the existirrg ancl proposed project sites.
therr evaluated with respect to the available project
assessments for the following items were formnlated:

the general subsurface soil and ground water
The sr,rbsurface materials encourrtered were
characteristics. Irr tl-ris regard, errgineering

Developnent of subsurface soil and ground-water conclition within the storm
water maltagemerrt detention basin areas.

Performed slope stability analysis for the normal pool design and durirrg
flooclecl conditiorts. In additiorr performed, embarrl<ment settlement and
bearirrg capacity analysis.

3. Suitability and availability of in-situ materials that may be moved during site
grading for use as pavement subgrade fill soils and as general bacl<fill (if
required).
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Ceotechnical Errgirreering Services
Storm Water Managenrent Detention Basins
The Villages At Westrnirrsrer

James City CoLrnty, Virgrnra
FES Project No. l-701 21 8.001
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General location and description of potentially deleterious materials
encollntered in the boring performed which may which may interfere witll
construction progress or equipment performance, including existing fills or
sr-rrfi cial organic (if encountered).

lclerrtified critical enrbankmenVdam design, construction details, including
normal ground water level and ground water seasonal fluctuations,

Measured the hyclrar-rlic corrdurctivity of the shallow subsurface soils within the
existing and proposed storm water management detention basin area (Porrd I).
The hydraulic conductivity for tlre proposed storm water management
detentiorr basin area (Porrd ll) will be performed following completion of the
embanlcmenVdam.

The following services were provided in order to achieve the precedirrg olrjectives:

I Reviewed readily available purblished geologic and topographic information.
This pLrblished information will be obtained from quadrangle maps published
by tlie United States Geologic Survey (USGS) and "Soil Survey ofJames City arrd
Yorl< Cor-rnties and the City of Williamsburg, Virginia" developed by the Urrited
States Departrnent of Agriculture (USDA) Soil Conservation Service (SCS).

FES executed a program of subsurface exploration consisting of subsurface
sampling and field testing. FES performed naro (2) Standard Penetration Test
(SPT) borings at each detention basin within tlre area planned for construction
(the detentiorr basin at Pond I has beerr completed). The SPT borings were
drilled the location of the earthen darns (existing and proposed)to approxirnate
depths ranging from fwenty-five (25) to thirty-five (35) feet below the existirrg
grades. The SPT borings were performed with the use of a power ATV mounted
drill rig, in general accordarrce with ASTM-I586 test method. In the SPT

borings, soil sarrples 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.

3. FES performed one (l) field permeability test within the storm water
management cletention basin area (Porrd l) at an approximate depth range of
four (4) to six (6) feet below the existing ground surface elevation lan
approxirnate elevation of 62 feet NGVDI.

5.

Visually classified and strati$r representative soil samples in the laboratory
using the Unified Soil Classification System (USCS) in general accordance with
ASTM D-2487 and D-2488. Conducted a limited laboratory testing program.
Identified soil conditions at the boring locations and form an opinion of the site
soil stratigraphy.

Collected ground-water level measltrements in the borings performed.
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6. Tl're results of the field exploration and laboratory testing program were
utilized in performing engineering evaluation, analysis and in the formulation
of forrndation system and pavement structural section design
recontnrendatiot'ts. The results of tl're field exploration, laboratory testiltg
progranl, design and construction recommendations are presentecl in a

cotrpreltetrsive geotechnical engirreering report prepared by a professiorral
Geotechnical Ensineer.

Report Format

This report begirrs with a discussion of the fleld and laboratory programs followecl by a description
of the general sr-rbsurface conditions and earthworl< recommendations. Evaluations, clesign arrcl
constrLlction recommerrdations are presented for the existing Pond I and proposecl Poncl II. The USDA
Soil Conservation Survey, USGS Quadrangle Map and soil boring location sl<etches are presentecl o1
Figr-rres 1, 2 and 3 respectively in the appendix of this report. The boring profiles, laboratory test
results and design arralysis are presented in the appendix of this report.

FIELD EXPLORATION

lrr order to explore tlre general foundation soil types and to aid irr developing associated design
parameters, a total of four (4) Standard Penetration Test (SPT) soil borings were drilled at locations
which were witlritr the existing Porrd I and proposed Pond tl. In addition, we performed one (l)auger
borir-rgwitlrin the existirrg Pond I. These boring locationswere locatecl in the field basecl on existing
topographic features arrd stakes performed by Rickmond Engirreering, Inc. The approximate location
of the borings are illustrated on Figure 3, which lras been included in tlre appendix of this report. The
SPT borings were drilled to approxinrate depths ranging from twenty-five (25) to thirty-five (35) feet,
while the auger boringwas drilled to an approximate depth of six (6) feet below tlre existing gror-rncl
surface Ian approximate groirnd surface elevation of 62 feet NGVD| .

SPT Borirrgs

The SPT borings were perforrned with the use of an ATV mounted drill rig utilizing hollow stem aLlger
(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 tal<en corrtinuously
fi'om the ground surface to an approximate depth of ten (10) feet ancl on five (5) foot intervals
thereafter. Representative portior.rs of tl.rese soil samples were collected, labeled and transported to
our office for classification, laboratory testing and analysis.

Auger Borings

The auger borirrg was perforrned with the use of a three (3) inch bucl<et aLtger. The soil sampling was
performed in general accordance with the American Society of Testing and Materials (ASTM) Test
Designation D-1452. These samples were taken continuor-rsly from the ground surface to boring
termination depth. Representative portions of these soil samples were collected, labeled ancl
tfarlsported to oLtr office for classification, laboratory testing and analysis.
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Field Permeabilitly

one (1) field permeability test (open-hole, constant head method)was performed by initially installing
a two (2) inch inside diameter PVC pipe (ground-water observation welt) with flush joints to an
approximate depth of six (6) feet below the existing grade. The permeabilityrest consistecl of a pVC
pipe with a close-ended section and a twenty-four (2a) inch screen (using a 0.0-l-inch slot size opening)
from forty-eight (48) to sixty-four (64) inches below rhe existing grade. Coarse sand (#2) was
backfilled to six (6) inches above the screened annual space of the well, followed by a one (1)foot
betltonite seal placed over the sand. The pLrrpose of this construction method was to restrict upwarcl
(test)water flow between well hole and outside wall of the ar-rgered hole. The bentonite seal and tlre
neat cement-bentonite mix were allowed to cure for a minimum period of one (l) hoLrr prior to
beginning the permeability test.

LABORATORY TESTING

The soil santples were tfansported to our laboratory and were classified by the Geotechnical Engineer
irsing the UIrifiecl Soil Classification System (USCS) in ger.reral accorclarrce with ASTM test clesignatiorrs
D-7487 atrd D-2488. Representative soil samples were selecrecl and subjectecl to grain-size
deternlination (- #200 Sieve) and moisture content determination tests. The laboratorv test resulrs
are presented in a tabr-rlar forrnat below.

LOCATION APPROX

SAlv{PLE

DEPTH (feet)

NATURAL
MOISTURE

coNTENr (%)

-#200
SIEVE

(%\

USCS

Pond I (AB-1 .+-o 28.8 86.2 Brown, moist sandv CLAY (CL)

GENERALIZED SUBSURFACE CONDITIONS

USDA Soil Survelr

The "Soil Sr-rmey of Yorl< andJarres City Counties and the City of Williamsburg, Virginia", publishecl
itr 1985 bythe United States Department of Agricr-rlture (USDA) Soil Conservation Service (SCS), was
reviewed for gerreral near-surface soil information u,ithin the general project vicinity. Tlris irrformatiorr
indicated that there are eight (8) primary mapping Lrnits (map numbers l0B, I1C, 15D, 158,208,29A,
29B arrcl 348)withirr the proposed project area. The USDA Soil Conservatiolt Service (SCS) SLrrvey map
for the project vicinity is presented on Figr-rre I in the apper-rdix of this report. Tlre map soil units
encoLrntered are as follows:
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SOIL SERIES SOIL TYPE & DEPTH

(INCHES)
USCS(I) IJSDA SEASONAL HIGH

GROUNDWATER TABLE
tc'r

(rN/FrR)

SHRINIVSWELL
POTENTIAL

DEPTH

{FEET)

MONTHS

Craven Fine
Sandy Loarn

( I 0B&C)

0-9 Fine sandy loam

9-30 Clay, silry clay, silry clay
loanr

30-72 Sandy clay loam, sandy
loam, loamy sand

ML, CL.ML. SM,

SM SC

CH

SM, SN4-SC, SC

l-3 Dec-Apr 0.6 - 2.0
0.06 . 0.2

0.2-6.0

Low
Moderate

Low

Craven- U chee
Conr plex

(1 lc)

0-24 Loanry fine sarrd
24-36 Sandy loanr. sandy clay loam
36-56 Sandy clay loam, sandy clay,

clay

56-65 Sandy loan. sandy clay loarn,
Sandy clay

SM

SC, SM.SC

MH, CH, CL, SC

MH CH, CL, SC

2.0- 3.0 Dec-Apr 6-20
0.6 - 2.0

0.2 -0.6

0.2 2.0

Low
Low

Moderate

Moderate

Errporia
Corn plex

(1sD)

0-l I Fine sandy loam
11-37 Sandy clay loam,

sandy loam,clay loam
37-54 Sarrdy clay loam, clay

loarn, sandy clay
54-75 Stratified sandy loam

to clay loam

CL, SC, SM, ML
SC, CL

SC, CL

SM, SC, ML, CL

3-4.5
Perched

Nov-Apr 2-6
0.2-2

0.06 - 0.6

0.06 - 2

Low
Low

Moderate

Moderate

Ernporia
Complex

(1sE)

0-9 Fine sandy loanr
9-37 Sancly clav loam,

sandy loanr.clay loarn
37-50 Sandy clay loam,

clay loanr, sandy clay
50-75 Stratified sandy loarn

to clay loanr

CL, SC, SM, ML
SC, CL

SC. CL

SM, SC, ML, CL

3 4.5
Perched

Nov-Apr 2-6
0.2-2

0.06 0.6

0.06- 2

Low
Low

Moderate

Moderate

Kenarrsville
loamv fine sand

(20B)

0-25 Loanry fine sand
25-43 Sandy loanr. fine sarrdy loarr,

sancly clay loanr
43-78 Sarrd, loamv sand

SM

SM. SC. SM-SC

sP.SM, SM, SP

4 -6 Dec-Apr 6-20
2-6

620

Low
Low

LOW

Slagle firre

sandy loanr
(29A&B)

0-9 Frne sandy loarn

9-25 Fine sandy loam, sandy clay
loanr, loam

25-60 Sarrdy clay loam, ioam, clay
loarl

SM. SC, ML. CL

SC, SM.SC, CL,

CL.ML

SC, CL

r.5 - 3.0
Perched

Nov-Apr ) -c
0.6-2

0.06 -0.6

Low
Low

Moderate

Uchee loamy
fine sand
(348&C)

0-24 Loanty fine sand
24-36 Sandy loam, sandy clay loam
36-56 Sandy clay loam, sandy clay,

clay
56-65 Sancly loanr, sancly clay loarn,

sandy clay

SM

SC, SM-SC
MH, CH, CL, SC

MH. CH, CL, SC

3.5 - 5.0
Perched

Jan-Apr 6-20
0.6-2

0.2 -0.6

0.2-2

Low
Low

Moderate

Moderate

" USCS : Unified Soil Classiflcarion Svsrem
21,,t\ = reflIleaDtllrv
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USGS Toposraph ic SLrrve_v

The topograplric 
:urvey map published by the United States Geologicar Survey titrecl ,,wiriamsbr_rrgand Norge' Virginia" dated 1gs3-t;t reviewecl ro,. grouna surface [*rrr"r.,,re proposed projectIocatlon' Based orr this review' the natural ground ,Ira.. er:v1tl_on .*.; f-n., approximatery sixty

(60) to one hunclrecl ten (r rol feet rvationir ceooetic verticar Datum? ib)g (NG'D). The usGS
topographic map for the pro,ect vicinity i, pr.r.niJ'inrigure 2 in the appendix of this reporr.
Subsr-rrface Soil Concl itions

soil stratification was basecr on visuar examination of the rand interpretatiott,or the fieid b;;;s logs by ", ;;;;'.'.'J?:i,::Hi:lti:: ],Xt::";l;.jll;stratification iirres r
eLrgineer rf p,;;;;,:il:;:T.'j::'5iJ::i'i1":r,',,U::T:rrjffiT:11il":',.**j:i*[*mi:;
Itl properties not consiclerecl pertitle't to oLrr engineeringevaruatio, may rrave been abbreviated oromitted for clariry' The borrrig p.onit, present rhe conditions at ,n. p.Jri.rrar borirrg rocation arrcl
variatiotls do occur a.mong the borings ancl befween soir s.mpres. o',iri, rr.rir, the subsurface soirs
encounrered generallv consistecl 

"tio::ilT1l.]ry;iliio tr',r". 131 inches oicrarr< brown sirty firresand (sM) witlt roots "Topsoil" 
'n.t"rtlin by rwo (2) ro trrree (3) rayer soir configurarions.

Pond I

The initial soil layer was encou'tered lrom berow the 'Topsoir,, to approximate depthsranging fi'om erghteerr (18) to Melql:three (23) leet beto* the existing grouncr surface.This soil layer consisted oi"Eartlr Fill" with inr.rrr.al.d layers ,anging from sirry sand(SM) to sandy clay (CL)' The starrdarc penetraii"" r.r, N-varues recorded witrrin trrissoil layer rarlgeci lronr 4 to t6 blows per foot (bpf), inclicating tlrese soils of soft ro stiffcollslstency for the clay and loose to meclium dense rerative crensity for the sand.
Tlre seco'd soil layer was ellcolrntered frorn approximate depths ranging from eighteen(18) to h.t,enfy-rirree (23) feet to boring,.r*i"rii"" depths lapproximate depthsrangrng lrom rwenry-five (25) thirty-five rist r.., rr.io* tr,. groLincr surface|. This soirlayer consiste
,r i g n e n, s" ; :l :i*"il'l i :, ij.; y: 

H : H:i, :l *:: irl* i lL f y. i,.*Ii :l :l
il,jIJUH;iff',Xi:Ji:flfi:i",":: ;il;ffi;ii,',i,'g this soir r,y.,.io be or. u.,y

Pond Il

The initial soil layer was encou'rtered frorn berow the ,,Topsoir,, to an approximatedepth of eight (8) feet r'"rot" tlr..xisting grounJsu.f,ace. Trris soir rayer consisted ofsilry to clayey sand (slt4-sc)' Th; i,.na.iJo.n.trrtion Test N-varues recorcred withinthis soil taver rarged from s to r noj:y_:.0.: a;; ffi, indicating this soir rayer to beof loose to meclium clense relative'ctensity for the sanc.

Thesecorld soil layerwas encoltntered from an approxima.te crepth of eigrrt (g) feet toan approxllnate cleptlt of thirtee'(13) feet beto','tie-eristing grouncr surface. Trris soir
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layer consisted of a
varue recorcrecr;';,,1,,'1;i,':'-ff1:i.xY:l;f 

I['f,.]:':#andard 
penetrarion resr N-

layer to be of a stiff cor-rsrstency. 
ds orl tne order of 14 bpf, indicating this soil

TIre final soil layer was encolrnferc, frn- .^ ^^_b o r i n g' 
" T':1,,*'' l . o, n' r. "'i}!:'rir!"+ U if :iil : h r':j H 

,[:: 
;:l J f i,: :ground sLrrface]. This soil layer consisted of a ;;:sarurated silry sand (SM) with shell

lragments "Yoil<town not"ittion". The stano?i penetration Test N-varues recordedffi 'l:H ::i,g:[x?f:i nbi' ffi ffi;liiu,i ng thrs s o iilve,. to r,. of a r oose

The soils encollnterecl rypically lrave lol

iT1[fi"i:::ll;fl*tf;:ffi*t;3i*,',;3";1ifri$i::,''ii,?li::'l'1,',1"'Ji?::il::i.?I:J::'J;located in rhe applnclix 
"iirrir'*p"^prof0tloD 

program may be obtairred rror'tt-r. ,"iL rr"ri"g;;*:,
Cround Water Conclitions

The existing g'otlnd watef was recordecl immediatery after crriiling cruri'g trre trrne of our subsurface

|Ji '"i'l"r",::1,tff::n,T;i1.JiJiJ' "''r 'o"obo,.,;.i ,l;oLrgh a-uisL,.r &.n'inution or rhe obtainecl

'wefry 
(20) feet r,!ro*,n. .-",i,.r;ffi;::H::'i:ii,Ti.,l5:fil,T:: 

3:,r"1i1.,gr':i.' r*j ,"surface at Potrcl Il at tire testecl t-..,ionr. rr srroL,ra-r;.,,rot..r, rrrat groLrnff:i:;H:;i,.;**flLrctLtate dtr.i'g oti:-91 olp'oro,,glii'ougrrt il ;;;;,;ia rainfarr.ancr iray be effeaecr by man_macre

fi[:Ui"#;li :::r]:: 
seaso,iat enect"m't ;; ;.,.l,,.^,:-,yn1.n, highei grouncr warer revers are

ru;iy;mJ:x j:;'1r,;i':1,:i,,.;:':'lffii:11':,!,:T.x:T j';',T|"#ffi 
:iH:Til,li:

lf the grouncl water levei is critical to clesign or construction, ground-water observation wers shourclnJl:::':".'1ff;:',,::,i:?T$,'.,..",flfj5i15,:x,fii,1,".. a perioc, ortime anc, permit more

General

The soil borings ot':,::]:!^irrcl,icated approximatery ,*o (2) ro rhree (3) inches of,,,Topsoir,, overrie rfre
Pond site areas was
co'sisred or.urrt.,iSDservecl' 

l'general' the subsLirfa.. rlilr.n.ou,rr.r..j ;;r. bori.gs performedtll at Poncl I (sancry cray and .r.v.v,r"J) ancr sirty ro crayey sancr at pond ,.
Clearirrg

Prior to constrllctio,n.'.the Jocation of any existing underground utirity rines witrrin trie construction
area should be establisr'ea' ptouiri."r i',"rrJiir?r'rrl;-;;:to rerocate any inrerfering utiriry rines
within the constrttctiott.r.u rl'ffiopri.re rocations."ln rni, regarcr, it shoLrrcr be norecr that if
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underground pipes are not properly removed or plugged, they may serve as conduits for subsurface
erosion which subsequently may result in excessive settlements.

The site (Pond ll) should be cleared; this primarily inclr-rdes removing tlre "Topsoil" surficial layei,
groLlnd brushes, trees altd any soft soils located witlrin the existing stream. We recommerrd that thrs
r,rnsr-ritable material be removed to the satisfaction of a Professional "Geotechnical" Engineer, prior
to beginning construction at this site. Based on the near-surface soils encountered, it is expected that
a nrinimum of three (3) inches of "Topsoil" will be reqr-rired to be removed from the embarrl<menVdan.r
area. We recornmend that the clearing operatiolts extend a minimum of five (5) feet beyond the
ernbankment foot print area. Tlte unsr-ritable "Topsoil" removed from the embankment area shoulcl
be stoclcpiled in designated locations and used in areas to be grassed.

Crading

The excavated/cleared exposed sr.rbgrade should be evaluated by a Professiorral "Geotechnical"
Engineer to confirm that all unsuitable sr-rrficial materials have been removed. Following the approval
of the Professional "Geotechnical" Engineer, it is recommended thatwithin the embankment and key
area, the exposed subgrade be compacted to a dry density of at least 95.0 percent of the Standarcl
Proctor maxirnum dry density in general accordance with ASTM test designation D-698 to a mirrimurr.r
depth of rwelve (12) inches.

Prior to begirrrrirrg compaction, soil n.roisture contents may need to be controlled in order to facititate
proper compactiot't. If less Iroisture is necessary to achieve compactiorr objectives, then the soil
shor-rld be properlyaerated; if additional moisture is necessaryto achieve compaction objectives, then
water slrould be applied in sr-rch a way that it will not caLlse erosion or removal of the sr-rbgr-ade soils.
A Inoisture content within three (3) percentage points of the optimum indicated by the Standard
Proctor test (ASTM D-698) is recomnter-rded.

Tl.re exposed compacted sr-rbgrade shor-rld be proof rolled witl'r a fully-loaded tandern wheeled dump
trucl< {approximate minimum loaded weight of rwerrty (20) tonsl to checl< for soft pocl(ets materials
hiddert beneatlt a thitr crLrst of better soil. Depending on the conditions of tlrese exposed soils, sonre
r"tnclercutting or stabilizatiorl may be necessary. Any soft, yielding areas shoLlld be rernoved ar.rcl

replaced with a well-cornpacted material under the gr-ridance of professional Geotechrrical Engirreer
or his representative.

Following the compaction operation and after achieving passing densities and a stable subgrade, begin
backfilling with sr-ritable Iimpervious material within tl-re corel fill in general accordance with the
project plans arrd specifi catiorrs.

Structural Fill

AII materials to be used for backfill or compacted fill construction should be evaluated arrd tested by
a consulting firm that specializes irr constrlrctiorr materials testing prior to placement to determine
if they are suitable for the intended r-rse. Sr:itable fill materials should consist of sand with more tharr
thirry-five percent (35%) passir"rg the No. 200 sieve, having a liqr,rid limit more than thirty (30) percent
arrd plasticiry index more than six (6). Tl.ris material may be classified as SM, SM-SC, SC, CL or ML and
shor-rld be free of rr-rbble, organic, debris and other deleterious material. Additionallv. all excavated
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irr-situ soils which do not contain debris, organic matter and classified as "Topsoil" mav be utilized
Llpon classification and approval by a Professional "Geoteclrnical" Engineer.

All strLlctural fill shoLlld be cornpacted to a dry density of at least 95.0 percent of t5e Stanclard proctor
tnaximum dry density (ASTM D-698). ln general, tlre compaction should be accomplishecl by placing
the fill in maximum eight (8) inches loose lifts and mechanically compacting each lift to ar Ieast the
specified minimum dry density.

Bacl<fill in utiliry trencltes and beneath structure areas should be compacted in foLir (4) to six (6) inch
lifts to the above specified densities using harrd compaction equipment. In addition, in order to
facilitate construction, the soils utilized to bacl<fill utilitytrenches slrould consist of clean sand with
less than twenry percent (20%) passing the No. 200 sieve (sP, sP-sM and sM). A qualified, experiencecl,
and certified Engineering Technician under the direct supervision of a professional Geotechnical
Engineer slror'rld perform field density tests on each lift as necessary to assure that aclequate
compaction is achieved.

Foundation Excavations

All foundation excavatiotts should be obser-ved by a Professional "Geotechnical" Engineer or hrs
representative to explore the extent of any fill and excessively loose, soft, or otherwise undesirable
matenals. If soft pockets are encountered in the foLrndation excavations, the unsuitable materials should
be removed. The proposed foundation base elevation may be re-established by backfilling after tire
Lrndesirable material has beett ren-ioved. This backfilling may be done with on site excavated material
Ifree of rLrbble. organic, debris and other deleterious material], that cor.rsist of sancl with more Iha'
thirty-five percent (352") passrng the No. 200 sieve, having a liquid limit more than thirty (30) percent
and plasticity irrdex nrore than six (6). This rraterial may be classifiecl as SM, SM-SC, SC, CL or ML.

Temporary Side Slopes

Side slopes for temporary excavations may stand near one (1)horizontal to one (1)vertical (1H:1V) for-
short dry periods of time and a maximLlm excavation depth of four (4)feet. Where restrictions do not
permit slopes to be constrllcted as recommencled above, the excavation should be shored rn
accordance with curretrt OSHA requirements. Fr-rrtl'rermore, open-cLlt excavations up to a maximum
depth of ten (10) feet (for periods longer than 24 hours) shor,rld be properly de-watered arrcl slopecl
ottlVzH:lVorflatterslopes or be braced usirrg an approved bracing plan. In addition, any open-clrt
excavatiorrs adjacerrt to existirrg structLrres should be evaluated by a geotechnical engineer on a case-
by-case basis' Dirring foundation construction, excavated materials shor-rld not be stocl<piled at thc
top of the slope within a horizontal distance equal to the excavatiorr depth.

Cror-r nd-Water Control

Depending LlPon grottttcl-water levels at the time of construction, some form of dewatering rnay be
requrired to achieve the reqrrired compaction. Ground-water can rrormally be controllecl in shallow
excavations witlr a sLllllp pllmp. Durirrg subgracle soil preparation any plastic soils below clesign gracle
could become disturbed by construction activities. If this becomes the case, the contractor may be
directed by the owners representative to remove the disturbed or pr.rmping soils to a depth of l2 to
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18 inches below design grade arrd bacl<fill the area with structural fill. Depending on the seasonal
conditiolls, some seepage from water bearing pervious seams located at shallow depths may occLrr.
It is anticipated that such seams could be harrdled by simple de-watering methods such as by pumping
fi-otn sltnlps. The groLttrd-water table is expectecl to interfere with constrLlction activities (Pond lt)
as it was encoLlntered in the borings at an approximate depth of six (6) feet below the existing grades
and witlrin the existing Stream.

On-Site Soil Suritabiliry

All materials to be used for backfill or compacted fill construction should be evaluated and, if
llecessary, tested by a consulting firm that specializes in construction materials testing, prior to
placemerrt to derermine if they are suitable for the intended r-rse. Irr general, based on the boring
results, the majoriry of the on-site sarrdy soils (SM-SC and SC) are expected to be acceptable for use
as strLlctLlral frll in the embanl(ment and core areas and as general sr.rbgrade fill ancl backfill in ot5er
areas, provided the flll nraterial is free of rurbble, rocl< [greater than foLrr (4) irrches], roots and organic.
Borrow materials ttsed as fill shoLrld be approved by a Professiorral "Ceotechnical" Engineer prior ro
their acquisition.

Tltese recomnlen(latiorts are considered minimum for the site-soil ancl ernbankmenVclam construction.
However, tlre flnal dam clesigtr should be performed by tl-re project Civil Engineer using informatiop
obtairled clr-rrirlg tlre geotechnical errgineering str-rdy arrd the clesigrr clrairrage for eacS Porrcl at the
project site.

EMBANI(MENT/DAM DESIGN RECOMMENDATIONS

The following design recommendations have been developed on the basis of the previor-rsly described
project characteristics arrd subsurface conditiorrs encountered. If there is any charrge in tlrese project
criteria, inclLrcling project location on the site, a review must be made by FES to cletermine if any
rrodificatiorrs irr the fecomrrenclatior-rs will be required. The findings of such a review shoulcl be
presented in a sr-rpplerrental report.

Once flnal desigrr plans and specifications are available, a general review by FES is strorrgly
recommendecl as meatrs to checl( that tlre evaluations made in preparatiorr of this report are correct
and that earthworl< ancl design recommendations are properly interpreted and implemerrted.

Enrbanl<rnenVDanr

The embanl<nrenVdan should be constructed by Lrtilizing a l<ey and a core. The key should be designed
by the Civil Engineer but it'r no case shor-rld be less than three (3) feet cleep and six (6) feet wide at the
base with side slopes tto less than one and one half (1.5) horizontal to one (1)vertical (1.5H:1V). The
l<ey and core of the dam Ilocated within slopes steeper than 1.5H:1V] shoutd be constructed of
impermeable rnaterial as discussed in the earthwork recommendation section of this report. The
remaining embanl<ment material shourld consist of sandy soils or on site excavatecl material f,ree of
organic, rubbles or material greater than four {4) inches in size.
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The side slopes of the final embankmenVdam should be no steeper tlian 3H:lVand protected in t5e
Llpstream by erosion control measures to the normat pool design elevation [such as heavy sodding or
rip rapl. The steepest slopes recommended by the United States Department of the Interior, Burlea'
of Reclamation, for small, homogeneolrs dams on stable foundation is 2.5H:lV.

We recommend that all existing soft soils, organic soils within five (5) feet of the embanl<menVdam
foot prinr be removed and replaced with compacted structural fill (impermeable). In adclition, we
recommend that the embanl<menVdam be constructed with a blanl<et clrain on the clown stream slope.
Dewatering dr-rring construction may be needed to build the l<ey and primary spillway. The blani<et
drain shorrld extend along the down stream side of the embanl<menVclam and a geotextile errgineerecl
fabric Isr-rch as Mirafi l40N or approved equivalentl should be utilized to separate the well graclecl
gravel filter soils/rocl< from tlie compactecl fill arrd subgrade soils,

Primarv And Ernergency Spillwav

The primary spillway shor-rld consist of minimurn of 30-inch pipe with a minimum of 4g-inch riser
designed by the projeft Civil Engineer. The primary spillway shoulcl be constructed with seepage
collars' The irrclrrsion of seepage collars arouncl the primary spillway increases tlre lepgth of ttre
seepage path which will reduce the potential for piping. However, the seepage collars .r. u.ry difficLrlt
to compact around and these loose zones of soil could cause piping instead of preveniing it. tf
seepage collars are inch-rded in the design, the lower portions of the coliars should be bacl<filled wirtt
lean concrete or flowable fill.

Tlie prirlary spillway pipe sl'rould be placed on a concrete cradle. The cradle should be por-rred on the
forrndatiotl soil-s and the sides of the cradle slroLrlcl be formed with a slope to facilitaie compaction
aroltnd the craclle. tf prirnary spillways are constrLrcted in a trench, tlre sides of tlrc trenclres shourlcl
be sloped no steeper than l.5H:lV and sr-rfficient clearance on either side of the pipe sSould be
provided to allow space for the constrLrction of the concrete cradle and hand operated mechanical
compaction
eqLlrDment.

lf an emergellcy spillway is constructed, the spillway shor-rlcl be a rninimum of ten (.l0) feet wicle,
heavily soddecl to protect agairrst erosion.

Ernbanl<ment Settlement

The existing embankmenVdam (Pond l) located along wellesley Boulevard was corlstructecl
approximately over one (1)year before performirrg the geotechnical engineering study. lrr addition,
the soils encoLlntered consisted of granularkohesionless material, in thisiegard, we do not anticipate
that would pose major limitations to the existing embanl<ment. we estimated that the majority of
tlte soil settlements have beer.r completed and the remaining settlements are expected to be nlgligibte
for this crossing (Pond I).

The foundation soils locateclwithin the influence of the maximum stress from the base of the shallow
foundations consisted of loose to meclium dense sand, in this regard the majority of settlemenrs
should occLlr dr-rrirrg tlre embanl<menVdam construction phase as deacl Ioads are imposecl. The total
settlements for rhe proposed embanlcment/clam is rrot expectecl to exceed approximately one {1) inch
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with differential settlements on the order of nfty percent (50%) of the total settlements, with the
subgrade preparation recommended herein. Differential settlements of these magnitudes are usually
consid ered tol erabl e for the anti ci patecl embankment/dam construction.

Slope Stability

we performed slope stability analysis for the existing and proposecl embankments/clams by a two-
dimensional limit eqLrilibrium method r-rsing the compr-rter program "PCSTABL6,'. Tlris program was
developed at Purdue Urriversity under sponsorship of the Federal Highway Administration (FHWA). The
program uses the rnetlrod of slices to determine the safetyfactor againsi cleep seated circular failure.

Usirrg the three (3) horizontal to one (1) vertical (3H:1v) slope, we evaluated the stabiliry against slope
failure at the highest embanl<ment 122 feetat Pond I and 14 feet at pond lll. The soil parameters were
developed from the SPT borings performed at each pond. Input data for the subsurface soils obtained
using general correlations from laboratory test data and Standard penetrations Test N-values. T5e
safety factor for the highest embankmenVdam at Pond I and pond ll were computecl to exceed .1.3.

Tlre results of the slope stability analysis are included in the appendix of this reporr.

otte (l)hand aLtger boringwas performed within tlre storm water management detention basin (poncll)' The purpose of the hand auger boring was to determine the soil .ondition, and the gro.,nJ-*u,.,.
level' Theresultsoftlrehanclar-rgerboringarepresentedontheattachedBoringprofileil-r".tr(AB-t).
The purpose of tlre field permeability test was to determine the hydraulic co'ductivity of the
subsurface soils within the recently constructed embankmenVdam (pond I). A field permeability wasllot performed at Porld ll. Followirrg completiorr of the embanl<menr/dam at poncl Il, a fielcl
permeability will be performed arrd submitted in a separate reporr.

Water was plll'nped into the well Ifor a rninimLlm time period of one (l)hourl in orcler to create a
ground-water "rtounding" effect surrounding the screened section. Once ground-water mourrding was
achieved, water was added to the well to insure a constant head. This piocess was repeated several
time untilwe achieved a constant rate of flow over a three (3) consecutive readings at which time the
test was terminated.

The collected field data was reduced using a computer model representing the U.S. Department of the
Navy, Naval Facilities Engineering Command equation for determining the coefficient of permeability
of the subject soil stratum. The infiltration ratewas calculated to be i.3xE-01 feet per clay (a.6xE-03
meter per second)- In sizing tlre storm water management area, the irrfiltration rate presentecl in this
report should be used conservatively with proper application of a safety factor [minimum of two (2)1.
ln this regard' it is recommended that the design infiltration rate of 6.5xE-02 feet per clay (2.3xE-3
meter per second) be utilized.

The height of the ground-water mound and the rate of recovery of the storm warer management area
depends upon several factors, including:

' Tlre thiclcness, porosity and hydraulic conductivity of the receiving surficial
aqLrifer (ground-water table).
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Ambient ground-water level in the surficial aquifer.

The leakage coe{Tlcient of the semi-confining unit (if any), inter-aquifer head
difference and transmissibility of these aquifers.

The geometry of the hydraulically loaded area.

The inflrrence ofnearby surface and subsurface drainage features such as canals,
creeks and wetlands.

EmbankmenVDam Fill Preparation

The performance and life of the embanlcments/dams is greatly depenclent on the quality control during
constrllction, as soil variations may occur along the construction site. As such, t5e following field
control procedures are stroltgly recommended to insure proper construction and stability of the
embankments/dams are acl'rieved.

1. The development area plus a margin of five (5) ieet should be strippecl and
cleared of surlace vegetation, organic or root laden topsoil, roots and stLrmps
(if encountered). Any "Topsoil" removed from the construction areas shoulcl be
stocl<piled in desigrrated locations and used in areas to be grassed. Any
undercut soils removed from the construction areas should be evah-ratecl by a
atr experienced "Ceoteclinical" Engineer to determine their suitability as
general enrbanl<nlenVdanr fi ll material.

2. Compact the cleared, utndercut arrd stripped subgrade areas to a minimum of
95.0 percent of the maximum Standard Proctor dry density in gerreral
accordance with ASTM D-698 for a minimum depth of twelve (12) inches.

compaction should be accomplished with a large sheepsfoot roller or
eqr:ivalent compacting equipment. A minimum of eight (8) overtapping passes
should be made at the bottom of the excavation in a cris-cross pattern by the
compacting eqr,ripment. The compacting eqr-ripment slror.rld have a minimum
static drr-rm weight on the order of six (6) to eight (8) torrs. Care should be
exercised when operating the cornpactor adjacent to existing structLlre. We
recommend performing static compaction within nfty (50) feet of existirrg
strLrctLrres (if any),

Prior to beginning compaction, soil moistLrre contents may need to be
controlled in order to facilitate proper compaction. If additional moisture is
llecessary to achieve compaction objectives of improved fill, then water shor-rld
be applied in such a way that it will not cause erosion or removal of the
sr-rbgrade soils. A moisture content within three (3) percentage points of tlre
optimLrm indicated by the Standard Proctor test in general accordance with
ASTM D-698 is recommerrded prior to compaction.
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Proof-ro' trre excavated/compacted subgrade area. proof-roring srrourd beaccomprished wirh a fuily-roaded, tanderi,rr.gil-a_0.*p tru.t not weighingless rhan rwenry (20) tonito .rr-.J rol po.k.r, orrot *.ilriars hidden beneatha thicl< crust of better soir. Depending on the conditions orrr.,"r. exposecr soirs,some undercufti'g a'd/or Geogricr frrvsnn BX-1 l oO orlpproved equivarent)soil stabilization may become 
"n...*..v. 

Any soft, yierding areas shourd beremoved and repraced with a weil-compacted materiar una.,. the guidance ofa Professional,,Geotechnical,, errg,*a,

Following satisfactory completion of the initial compactiorvproof-rolling at theexcavated area, the proposed embanr<menvdam ,i.., ,.n.y be brougrrt up tofirrished finar erevations. Appr"".Jr."a fit srroLrrd be praced in roose rifts notexceeding twerve (12) incrres in thickness and shorird be compactecr to aminimum of 95.0 percenr of the maximum sr.naurJ pro.ro. dry density ingenerar accordance with ASTM D-6gg. Densiry tests to confirm compactionslroLrld be performed at interv.r, no,1"*.eeding fifty (50) feet on_center and oneach fill Iift before rhe nexr f it is pf r...f .

The top six (6) irtches of tlre final design sr-rbgrade elevarion (if utilizecl forI.rture rraffic) srroLrrd be .on.'pu.r.; ,;; dry denliry or.ir.urt r 00.0 percenr ofthe Srarrdard procror maximum ciry clensiry (ASTM D_69g).

CENERAL CONDITIONS

The desigrr recomnlendations lrave been developed on the.basis of the previousrydescribecr projectcharacteristics ancl sr-rbsurface -noiiionr. rrrrrir. i, .n1;rrunq. in trr.i. project criteria, inituoingproject location on tlre site' a 
'euiew 

rn1,st b5 macre rry ies to determine iiany modifications in trre:ffi[il:H:i',.f,']:r:'ll be reqLrired' rhe findingr Ji surch a review srrourd be presented in a

These recommendations were developed from the information obtained in the test borings whichdepict sr'rbsurface conclitions onty titi,.re specific rocations ancr at trre particurar time designated o'the borirrg profiles' soil conclitions at ott',.i to..tio',, m"ay crire,. from condi,ion, o...,rrirrg at trreseboring locations' 
.ln 

acldition, tr't. prrr.ge of tirne rry r.rutt in a crrange to trre soir co'ditions artltese boring locations' The natlrre'r,ro.rr.n, oruuriltions befwee' the borings may not beconreeviderlt until tlre coLlfse of,constructiott. If variatio'rs then appear evident, itwil be necessary for are-evaluation of the recomlnendations presentecl irr this report. A comprete re-evaruation of thepreviotts reconmenclations will be performecl .n., .orpreting on-site observations during theconstructio' period ancl .oting the characteristics of anyvariation.-we ,.e.omriended trrat Foundatio'
:ffi:::i':?i:'.:tn 'nc' 

be t"itintJ o'-rring the.onri.u.,ion phase orthis project as the Geotechnicar

our professional services have been performed, our findings obtained, and our recommendationsprepared in accordr
Fo r n c' a t o n,,, r,,, #i J' !:,:;:::., q T :i:1 

.,:,r"* 
ffi *l 1;; xihlil:rl :I ln:*recommendatio's rracle by otlrers basecl o' this g"oi..rr"i.ar engineering services report.
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FIGURES
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Figure 1 - USDA Soil Conservation Survey

Figure 2 - USGS Quadrangle Map

Figure 3 - Boring Location Sketch
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USDA SOIL CONSERVATION SURVEY MAP

"The Soil Survey ofJames City and York Counties and the City of Williamsburg, Virginia"

PROJECT NAME:

LOCATION:

FES PROJECT NUMBER:

CLIENT:

Storm Water Management Detention Basins

The Villages at Westminster

James City County, Virginia

1-701218.001

Atlantic Homes Development Corporation

SCALE:

DATE:

1":20001

October, 1997

FOUNDATION ENGINEERING SCIENCE. INC.



FIGURE 2
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PROJECT NAME:

LOCATION:

FES PROJECT NUMBER:

CLIENT:

USGS QUADRANCLE MAP
"Norge and Williamsburg, Virginia"

Storm Water Management Detention Basins

The Villages at Westminster

James City County, Virginia SCALE:

1-701218.001 DATE:

Atlantic Homes Development Corporation

1:24000

October, 1997

FOUNDATION ENGINEERING SCIENCE, INC.



FICURE 3
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BORING LOCATION SKETCH

Storm Water Management Detention Basins

The Villages at Westminster

James City County, Virginia SCALE:

1-701218.001 DATE:

Atlantic Homes Development Corporation

PROJECT NAME:

LOCATION:

FES PROJECT NUMBER:

CLIENT:

N/A

October, 1997

'ivi1,

I

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

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

CLIENT: Atlantic Homes Development Corp.

PROJECT LOCATION: James City County, Virginia DRILLING METHOD: Hand Auger

FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: > 6 Feet

1-701218.001 BORING NO.: AB-1

DATE: September23,1997

BORING DEPTH:6 Feet

STATION NO.: N/A

REMARKS
DEPTH
(FEET)

1ilor

..---.''
o SOIL i

fr SYMBOL
5l

SOIL DESCRIPTION

with trace organic, "Earthfill"
CL

:-.
.:.
!..

'4.:..

',.
4..

.:.
:.-

'4.:..

':.:..

':.
:..
_:.
:..
':.:..

':.:-.
:-.:.

:-.

:,-

:..

':.:..

_:. -:- ':-:..:..3..1

':.':-':l
!..:..:..1
i- a. a.':. ':. ':.

:..:.. !..

:.. :.. :..1

... .rr .:.i
:.":..:-n

i.. :.. :..

..r....:.]:..:..:-.
':. ':. ':.1:..:,.:..;
;. :. :.i.:. .:. .: l:.. :.. :.1
.:..:..:.]
:..:-.:..1

'i..:..:.i
:.. :.. :..i

:..:..:..
... rl..:.]

:.. :.. :-1

':- ':. ':.i:.. :.. :..

-:-.-' i-: ilr

"TOPSOIL'

; sandy CLAY

Boring terminated @ 6 feet

BORING LOCATION: See Figure 3



FOUNDATION ENGINEERING SGIENCE, INC.

PRoJ Ecr HaG;lf'gffH*tasemenl- PROJEGTNO.: 1-701218.001Detention Basins
The Villages at Westminister

BORING LOCATION: See Fiqure 3

' feS nePnesettfaftVe: J. Norman
I

i:-----:

DATE: September 24, 1997

DRILLING METHOD: Hollow Stem Auoer BORING DEPTH: 25 Feet

OBSERVED G.W.T.: 18 Feel STATION NO.: N/A

SOlL DESCRIPTION

5-6-8-1 0

3-3-4-5

DEPTH
(FEET)

2 sorl
ul

t:: :: :: ::

i; :'' :'' :''

!-i !.1 :.: :.:

' it :'t t'' 
'''

ffi :i t:-'t

. f i li__T,.!L_ Ct

:'-:--i-- - - sc

Boring terminated @ 25 feet

,l 
4-4-3-s

l

PROJECT LOCATION: James City County, Virginia

E I SYMBoL
REMARKS

2'Topsoil



FOUNDATION ENGINEERING SCIENGE, INC.

t ctcim Water Managemenl :

I PROJECT NAME: 6etention sasins I PROJECT NO.: 1-701218.001

The Villages at Westminister

GLIENT: Atlantic Homes Development Corp. BORING LOCATION: See Figure 3

PROJECT LOGATION: James City County, Virginia DRILLING METHOD: Hollow Stem Auger

FES REPRESENTATIVE: J. Norman OBSERVED G.W.T.: 20 Feet

] SOIL SOIL DESCRIPTION
SYMBOL

SM-SC-- Brown; moi5t sil l,

"Earthfill"

CL Biown to $ay, moi5f6sat0ratedsandy CtA-f, "Po5Slbl€t EanhTill*

September 24,1997

STATION NO.: N/A

SPT
N.VALUE

4-4-6-6

4-5-6-5

3-3-4-5

9-8-8-B

4-8-B-10

3-3-4-5

1-2-2-2

35 Feet

DEPTH
(FEET)

oz
lrJ
o
lll
J

SM-SC- Biowrflo $ai,,'saluiefed sittylo alEyey SAND witliSh€ltfiaQ'menls,

{"Yorktown Formation"l

Very loose to medium dense

Boring terminated @ 35 feet

--l i 1-1-1-2

25Jr

5-6-6-7

i

-- --l
I

REMARKS

5-8-8-12



FOUNDATION ENGINEERING SCIENGE, INC.

PROJEGTNO.: 1-701218.001Detention Basins
The Villages at Westminister

i cttgHt: Atlantic Homes Development Corp.

I
L 

--

I pnOlecf LocATloN: James City County, Virginia

i FES REPRESENTATIVE: J. Norman

sorL
SYMBOL

BORING LOGATION: See Figure 3

DRILLING METHOD: Hollow Stem Auger

OBSERVED G.W.T.: 6 Feet

DATE: September 24, 1997

BORING DEPTH: 25 Feet

STATION NO.: N/A

SPT
N-VALUE

4-G6-8

3-4-4-6

3-6-8-18

3-4-6-7

6-8-8-12

9-10-10-1 1

o
z,
ul
o
ut
J

SOIL DESCRIPTION

'ML ' 'r -Giay, sa'turafeildeyeylSttT, Sfrf-

i

l

'S M i Crat, Seturafd?f Sift y SAND a-ncfshETlTra g menf5-Yoiktown 
"Formatioa ";

meduim dense

Boring terminated @ 25 feet

-- - !-: :.: :.: :.!

, !j !.: !.: !.: 
l

10:00

;r111,3,,

':j :.: :.: :j

:1 !: !: !:

:: :! l: ::

! !:__I.-:-:.r.

15.00

20.00

30.00

3t00

REMARKS

3'Topsoil





DESIGN ANALYSIS
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-
County BMP ID Code (if known):

James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

trNeil+t-/ r ,

BMP No.: I of or,r, i D /Q I O?Name of Facility

Location:

Nameorowner AtLaA+ic-t{".-*s
Nameoflnspec.r, 

-TinCi Ccc\/ <-
rypeofFacility \&+ PrF]
WeatherConditions: ,atnnY fVW' 6^ lnspection OCountyBMPlnspectionProgram DOwnerlnspection

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

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory' No action rdquired'
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity ofthe BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

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

Facility Item o.K Routine Urgent Comments

Embankments and Side Slopes:

Grass Height

Vegetation Condition Mn..t t^ lan L *o ripfrno../e- &t-eDlr r<rA
Tree Growth \ C"-l e r'ntrrrnY -.rrl
Erosion t/ tindn/tr/. tm,r\
Trash & Debris

Seepage

Fencine or Benches Nlfr
lnterior Landscaping/Planted Areas: D None O Constructed Wetland/Shallow Marsh D Naturally Established Vegetation

Veeetated Conditions

Trash & Debris

Floatins Material

Erosion

Sediment

Dead Plant

Aesthetics

Other

Notes:

Page 1 of3



Facility Item o.K Routine Uryent Commsnls

Water Pools: D Permanent Pool Eetention Basin) O Shallow Marsh (Detention Basin) O None, Dry (Detention Basin)

Shoreline Erosion Cnirr-.r &rr t r\ (A" ^lh€)ralr n-e
Algae

Trash & Debris

Sediment

Aesthetics

Other

Infl ows (Describe Types/Locations):

Condition of Structure

Erosion

Trash and Debris

Sediment fV\"",o,-+ .r} e,rj rS \c.Sl"o p,a
Outlet Protection t/
Other

Principal Flow Controt Structure - Riser, Intake, etc. (Describe'l'ype): I ilfY,rAp +- iffC64f * ( C.-.r, r^>+€ \ ,.1)
Condition of Structure

.?

Corrosion rtlh
Trash and Debris l'tr.r< n'"f,<.-\ir- flff-f
Sediment

Vegetation

Other

Principal Outlet Structure - Barrel, Conduit, etc. :

Condition of Structure

Settlement

Trash & Debris Rie fuochspr\c.<al ."^,lo ba.nzQ "

Erosior/Sediment dr.Pres.*A aftL. ab*f en"tu&
Outlet Protection D,ff i arn^n lA' "P,""* r.<-r> r:i1
Other eurnlrnLhr;th
Emergency Spillway (Overfl ow) :

Erosion + C- ,llrl on:n^;nn f)'+"+-'- .rC -ri"'o--
Trash & Debris Ar.*;4-r^n €q'l irvren+'-fi'-' Ar4t<-i
Other Ttotecjrl#n - ncds c..nec#
Notes:

ins*a- LttA. A[so
ft {l\ t ^A Slr* v-orl er:.-l

rl.\'.AO r-.eJaf,ri)
( r;o rq'o a,,@l\

bP'

Lz)

Page 2 of3



Facilify Item O;K. R;outine Urgcnt Commcnts

Nuisance Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other

Surrounding Perimeter Conditions:

Land Uses

Vegetation

Trash & Debris

Aesthetics

Access /\{aintenance
Roads or Paths {n
Other

Overall Environmentat Division Internal Rating: s

,^,", to/q/u 7

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd

Page 3 of3



hB*V+Partners
ENGINEERING SOI.UTIONS

October 26,2006

Ms. Fran Barber
Atlantic Homes
109 Nat Tumer 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
l-1t L.g. On Septemb e1 23,2005 we performed a site inrpection of the ,obdinirior, *O tfr. *.t p""a
(BIvfP PC170) at the referenced project site. Based on this inspection it appears that tlre po"a *it
conskucted in coqfonnance with the approved plans. Final mature vegetation has been established and
theredidnotappeartobeanyoutstandingstormwaterorerosioncontro1items.

!e truly appreciatethe 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 757-2tg-1770 if yoo have any 

^ 
i'questions or concems. 
:

Sincerely,

BURY+PARTNERS.VIRGINIA, INC.

/rut rL
M. Sean Fisher, P.E.
Civil Departrnent Manager

I :\043 I 8 - Orchard Hill\letter,Barber,ms{ I 0,26,06.doc

BURY+PlntruERS-VlRGlNtA. tNC.
4095 lronbound Rood, Su.iie 2OO

Williomsburg, Virginio,23 1 88

Austin . Dollos . Houslon . Son Antonio . Temple, Texos
Foirfox . Worrenton . Williomsburg, Virginio

w 17571229-1776
rxx 17571229-4683

www. buryporfnbrs.com



Atlanftcll lHomeslrrc
l0g Nat Turner Boulevard . Newport News,virginia 23&6 'Tglephone;v,T) 596€800

November7,2006

Mr.Scott Thomas
Civil Engineer
Environmental Division
James CitY CountY
101 Mounis BaY Road, Bldg E

Wif tiamsburg, Virginia 23185

Dear Mr. Thomas:

rry + Partneis forthe Certification of the Pond on 
'

Wellesley Boulevard I n .Villages 
of Westminster' i

rndence with Joan concerning the field issue for that
i

pond. 
.

lf you have any questions please call me;

Yours trulY, 
i

>/"r* E^l*
Fran Barber
DeveloPment Coordinator

. tax Q57)59&85tP
I

I

ilft fo6
C,r-,;#"P

!

I
i

RE: Villages of Westminster

NC Contractors License #48389
Va. Contractors License #2705 0509264



Nancy Thomas

From:
Sent:
To:
Gc:
Subject:

Scott Thomas [S0OTTT@ames-city.va.us]
Tuesday, February 06,2007 4:01 PM
Nancy Thomas
Jason Beck; William A. Cain
RE:westminster

-h

ffi
VaW.map.jpg (313

KB)' As discussed, the siltation bond being held for the Villages at Westminster-
BMP Facil-ities (North) project, County Plan No. SP-100-97, Land-Disturbing Permit No.
98-33, Surety No. SPMO8I274I9 cannot be refeased due to observed piping problems
associated wi-th both BMPs for the project. These were previous issues that were not
addressed in a satisfactory manner.

/hln1-a. Dininn i*s an engineering term associated with dam construction where there is
erosion or subsidence afong the bedding or backfill associated with a pipe through a dam.
ft is a serious situation which threatens the structural integrity of the dam structure
and the stormwater function of the facilitv. )

The BMPs incl-ude the front wet pond alonq WelJ-esley County BMP ID Code PC 170 and the
back BMP near Cotswald Court Countv BMP ID Code PC 171.
See Attached Map.

To address these issues there are two options:

1. Provide a geotechnical engineering report stating that there are no piping issues
associated wi-th the basins;

?. Renair nininn nrnhlpms essrrrtiated with the basins and provide a geotechnical
engineer's certification of repairs performed to address the piping problems.

rF r,^i, lr--.^ -6r, nrreql- .i ans _ r-al I me at 151 -253-6639.I! yvu lrave drrJ YusoLfvrrof uarl

Scott J. Thomas, P.E.
Chief Engineer - Stormwater
T^*^^ 

^l 
+-. 

^^,,-+dames Lr-Ey uounry
Environmental- Division

Visit:
http: //www.james-city.va.us/resources/devmgmt/div_devmgmt_environ.html-
and
www. protectedwithpride . org
-----Ari ni n: l Ma<qida-----

From: Nancy Thomas [mailto:nthomasGatlahomes.com]
Sent: Friday, February 02, 200"1 5:00 PM

To: Scott Thomas
Subj'ect: westminster

Qnn{-f

Dr^--a ^^^.t.i-fn nn nrnhlam hriJ-h nininn- qn T r-an trrz:nr-l cret this resolved.uerrs !r1!V Ull P!VVfsllt wILrr t rv I vqrr u!J

Thanks.

Nancy Thomas
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AAtlantic
Homesuc

109 Nat Turner Boulevard . Newport News, Virginia 23606. Telephons V57) 595€800 . Fax V57) 5968515

September 17,2007

Mr. Scott Thomas
Civil Engineer
Environmental Division
James City County
101 Mounts Bay Road, Bldg. E
Williamsbu rg, Virg inia 23185

RE: Villages of Westminster
Pond BMP, North Pond

Dear Mr. Thomas:

In November of 2006 we overnighted you the attached Certification from Bury &
Partners that was done per your instructions to Nancy Thomas of our office. I assume
that this certification includes any work that was done on the piping that we needed on
this pond, since the Certification states that everything is done and vegetation has been
established.

We are still awaiting the release of our bond ($10,500) for this pond.

lf there is further information needed to get this bond released please call me at
596-8900

We are most anxious to get this resolved and have the bond released by the
County.

Thanks

Yours truly, 
Ij^ tS^l- -t-stoo

Fran Barber ,1b' '"
Atlantic Homes

S!'1oo'?7
(c(lo

I?ffiCtrfiVffiN

ENVIRONM!NTAL
DIVISION

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



Eo
--E
Ea
m

JI
-I
f
tf
r:l
E!
E]
E
E
rjl
Eo
E

"-utrI
E
rr

Postago

Certlfied Fee

Rotum Recelpt Fee
(Endorsemsnt Required)

Restrlcted Doliverv Fee
(Endorsement Reqiired)

Total Postage & Fees

-..1-]lltr.D.'*!.,...*1.:*.n;_s.rs.-v..._tg.s.1,re
?ffi !!: l::, Y X- 

rr-+ u-d F : ; - i+.;;? i-' ; ;' 
- -i -

:;i;,1(::::il::Tuo*.fld--

ffi Lffi $ffi #se, $": BS€



nt ^Y), _v-rs
e4 :

Mr. Steve Deal
Westminster Village LLC
c/o Atlantic Homes LLC
l0 San Jose Drive, Suite 4C

Newport News, Ya.23606

October 17,2007

Ce,-1. !recl r c., I b'7Xl-,-o8io -cccr -c'l&6'-itc-9

Re:

Villages at Westminster
County Plan SP 100-97

Stormwater management Facility - Pond I (Wellesley)

County BMP Code: PC 170

Dear Mr. Deal: 
\ :

The Environmental Divisions received a record drawing on March 4th 20oz for the above referenced

project. The information related to this submittal was reviewed and a concurrent field inspection was

performed on May 14, 20l2,the findings. of which were provided to you in our May I 5 ' 2002 lttttit ,. rl

Since that time, the Environmental Division has performed several inspections on this basin with findings'

being provided after each, with each being consistent with the discrepancies as stated in the original May

l5,h letter. Due to recent inquiries regarding the release of bond associated with this phase of the

Westminster development, we have again iispected the referenced facility and have again found

dir;;;;;r;i"s consistent with the original lettlr. Based on our review of the project and a cohcurrent

field inspection as performed on October 71,2007,the following items remain fo-r address prior to

release of the developer's surety instrument for the stormwater tunug.tn"nt/B{l facility at the site and

to proceed with closing out the project:
:

C o nstr uct io n C ertifi c at io n ;

l. The letter from Bury * Partners - Virginia dated octob er 26,.20.06 in!1t1e;.jtrat the pond was

constructed in conformance with uppiued plans. They also indicated that final stabilization has

been established with no outstanding stormwater or erosion control items. However, during the

field inspection, many of the items tiat were initially documented during tt'e tutuy 14th,2002

inspection have not been addressed. Please see the notes below that document the cunent

conditions. oa,,yt Rickman with Bury + Partners - Virginia was contacted. on october |7,2007

to request the field notes, geotech inftrmation, etc. thaiwas utilized to make this determination'

Constr uction' Related Items :

z. Remove the rip rap from the flared end section of the outlet. It should be placed at the end rather

than obstructing the banel flow'



Remove the l" - 2" saplings from the dam located on both sides of the outfall barrel.

Minor erosion located on the pond embankment and around the flared end section of the outfall
barrel should be repaired with compacted topsoil, seed, and matting to insure proper

stabilization.

The sink hole that was filled located along the dam outlet barrel, approximately l0' south
(roadside) of the riser pipe, has eroded again. This is an indication that piping problems still exist
and need immediate attention.

6. The inlet pipes to the pond have severalfeet of sediment accumulation that should be removed to
insure positive flow into the pond.

Once all of the associated work as listed above is satisfactorily completed, contact our office
appropriately for reinspection. We can then proceed with final release of the surety and/or closing out
the projecl. One reproducible and one blue/black line set of the record drawings will be required once

the above items are adequately addressed.

Please contact me at757-253-6743 if you have any further comments or questions.

Inspector
Environmental Division

Craig Davenport, Richmond Engineering Inc. (via fax)
William Cain - JCC Chief Environmental Engineer (via email)

Scott Thomas - JCC Environmental Director (via email)

G:\AsBuilts\admin\fi nal\SP9502.wc070

3.

4.

5.
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ECS MID-ATLANTIC. LLC

March 5,2008

Mr. Pete Fallon
Atlantic Homes
109 Nat Turner Boulevard
NewportNews, VA 23606

Reference: Dam Observation and Engineering Evaluation
Dam ID PC170 (Pond 1) and PCl71 (Pond 2)
The Villages of Westminster Subdivision
Williamsburg, Virginia

ECS ProjectNo.0T:9474

Dear Mr. Fallon:

ECS Mid-Atlantic, LLC has completed our observation and engineering evaluation for the above
referenced project. It was our understanding that the Environmental Division of Development
Management previously visited the site and initially provided a letter concerning specific comments
regarding the dams during their site visit. These comments involved possible piping issues associated
with the basins of both dams. Based on this correspondence, we were asked to evaluate the
conditions of both dams, specific to the potential piping issues.

Both ponds were visited by a representative of ECS on November 9, 2007. Our report dated
November 26,2007 identified our findings and our recommendations for work to be accomplished
prior to our final observation and engineering evaluation. Our original observations were as follows:

l) The dam at Pond 1, which is traversed by Wellesley Boulevard, had grassy slopes on both the
upstream and downstream sides of the dam. We observed an area of subsidence
approximately five feet in diameter to a depth of approximately six inches located
approximately ten feet south (roadside) of the riser pipe. The depression was probed using a
GeoStick and was softer than the surrounding embankment. This "sink hole" was noted in
the original letter from the Environmental Division of Development Management dated May
15, 2002 (item # 9) within which a repair of the problem was requested. Subsequent to the
email from the Environmental Division of Development Management dated November 28,
2005 (item # 2) the area had been backfilled but had retprned (however was smaller),
potentially indicative of a piping issue. In addition, during our site visit, we also observed a

sinkhole approximately six inches in diameter and probed to a depth of approximately four
feet in the grass island immediately adjacent to a storm drain on the pond side of Wellesley
Boulevard. Site plans indicate the storm drain is located immediately above the RCP barrel
through the dam further suggesting a possibly unresolved piping problem.

108 Ingram Road, Unit 1 . Williamsburg, Virginia 23188 . (757) 229-6677 . Fax (757) 229-9978. www.ecslimited.com
Aberdeen, MD . Baltimore, MD . Chantilly, VA. Charlottesville, VA* . Frederick, MD . Fredericksburg, VA. Manassas, VA

ocean City, MD* . Richmond, VA. Roanoke, t^. 
""ffiff:":Jf;Waldorf, 

VA. Williamsburg, VA. Winchester, VA. York, PA



2) The dam at Pond 2 was heavily vegetated on both the upstream and downstream slopes. The
pond outlet structure and outlet pipe appeared to be working properly. Correspondence from
the Environmental Division of Development Management datedNovember Zt,ZOOS (item #
3) indicated a possibility of piping. Although we walked the slopes as well as possible under
current conditions and did not observe evidence of a piping issue, the heavily vegetated
slopes did not allow us to make a full assessment and to draw conclusions concerning
possible piping problems. Additional work was recommended.

With concem to Pond I and pursuant to our recommendations, the pipe outlet structure through the
dal w1s video inspected. Review of the video inspection showed no gupr in the drain pipe structure
and neither signs of external seepage or internal leakage. With regards to both shallow surficial
depressions located on the upstream side of the darr and associated with the RCp barrel, the
depressions were filled to grade, compacted, and over seeded approximately six weeks ago. The site
was again visited by our representative on February 26, 2008 to observe any further settling. No
additional settling or any evidence of piping was obsirved within the dam structure.

With concern to Pond 2, representatives of ECS visited the site to observe conditions after the woody
vegetation on both slopes of the dam were removed. Both upstream and downstream slopes of the
dam were surficially graded and reseeded. As noted in our first report and again observed after the
vegetation was removed, we did not identifu any evidence of piping within the dam structure.

We, therefore, do not consider piping issues to be present at either dam at this time. We have
enjoyed being of service to Atlantic Homes dwing this project. If you should have any questions
regarding the information and recommendations contained in the u"ro-p*ying report or ii we can
be of further assistance, please do not hesitate to contact us.

Respectfully,
ECS Mid-Atlantic. LLC. A,lJ --\//b*'1 E Mwr'.-^

W. Lloyd Ward, P.E.
Vice President, Branch Manager

Daniel E. De Avies

IIf I

i,rn;ffi;.{",:;}?
Llc. No. ogaoiz

;ff#



f altrsv abyfiwt N tri
Y r*rP r:,pJf **'*g\
QrtoVaa
,Of * t4L""4- Vn,wrar \^f,
ft &touer.

tW rUs VAla.,a v q- Arr-Pt Y.ls-
@(-l3a1P* tETrEa- r: Cf *=ftfoD
[rt4p



^,.I

-frlAflanticll lHnmslrf
lO9 Nat Turner Boulevard . Newport News, Virginia 235A5 . Telephons V57) 596€800 . Fax V57) 595-8515

March 20,2008

Mr. Scotf Thomas
Envirormrental Division
James City County
101 Mounts Bay Road, Bldg E
Williamsburg Vh23l85

Re: Villages of Westminster, bond release

DearMr. Thomas,

Enclosed is a copy of a report prepared by ECS Mid-Atlantic, LLC addressing your
concerns with ponds | &I at the Villages of Westminster. The report states that there are

no piping issues present at either pond. We respectfully request the release of the bond
LPMAU2l4lg currently being held per your e-mail dated2/6/07.

Sincerely,

/-*^k4-
Peter Fallon
Atlantic Homes

Cc: Darryl Cook
Director Environmental Division. JCC

$dtr{.:ffifivilm
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Thomas

From:
Sent:
ro:
Cc:
Subject:

?;::,J?:pff lp"g,""ITpjg m es._city va usl
I:::l gl t:bru a ry 06,, fdil;?Eiill
Nancy ihomas
*Ton Beck;Wiiliam A. Cain
Ktr:westminster

VaW.map.jpg (313
KB)

BMp Facir.t.rti 
ii::iii:ii:ii=.1'l:::i;"ri:lo*ll.i9 her.d ror the vir.r.ases at wesrminster_e8-33, Suretv -;;^::il:giiili;'id;:i'il"t:3i.)l;n'l_10.0:gi,-r..,I-or".urbinq permit r.ro.associareo,i.r,'roii:!f,i:'ll: ffi:T:.i:"fi.n:: o"" to or"u,,,J,addressed-'i.'*J"".ti"r""r].v";J;., e were o.",rio.,Jtt3lll3n.l::o*:?: 

"..

ii;,,i ::3:i:is:ri:ir3:fi^:n':i::^'ri^:::i::;?,Ii't"t::,::::.;::r,:" where ,here is
and the "to'**It.r runcrio"-'"r' .13';::iff.;ie strucru..r i,',i.i,iii""? fi5'oll'li:1.i":l*
The BMps include-the. front wet pond along WelIes
3::-^if:.f,::'*:;:"'ara-coJ't"ioi.,tv sr,rp io 

".o;-*Eor;i:"to 
BMP rD code pc 170 and rhe

To address these issues there are two options:
1. provide a ge,associareJ-riai=il:"i*fflrengineerins report sraring thar there are no piping issues

3;,,1:::{ ::iil?,::;i::^:,.::;:i::"S":i:i_:l" .1":11" and provide a geotechnicalto address the pr-pr_ng problems.If you have any questions, cal-l_ me at 75i-253-6639.
Q^^+ !evvLL U,. .l.nOmas, p.E.
Chief Ehgineer _ StormwaterJames City County
i,nvl_ronmental_ Division
Visit:
http : / /www. j ames-city. va. us/resrand v+rr ' va' us/resources/devmgnrt/dj_v_derrmgmt_environ.htmr_
www. protectedwithpride 

. org
-_^_--O:i9inal_ Message_____rrom: Nancy rnoT::..ii"r1!":nrhomasGart_ahomes. 

coml::?t: Friday, February 02, zool 5:oo pM'r'o: Scott Thomas
Subject: westminscer

Scott,

;:::-" 
info on problem with pipins, so r can rrv and ser this resorved.

Nancy Thomas
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THE VILLAGES AT WESTMINSTER_ CC

JAMES CITY COUNTY, VIRGINIA
EARTHEN DAM cERrrnCniroN ileeo)! tWt
I A I\irEQ T'I'I'V |/-rll INTV VID'ITNT A I - -/'

FoFqhilL
'o,N/.

FES REPORT NO. 1-81295.115

CLIENT: MR. KEN DODD
ATLANTIC HOMES. LLC ionr'.,/

fr,1t,
,lr

a'7lt /



I
T

I Geotechnical Engineering Study Report
The Villages at Westminster
Earthen f)am Certification
James City Coun$rVirginia 

'

Prepared for

Atlantic Homesr LLC

Prepared by

I Foundation Engineering Science, Inc.

I
I
I

January 1612003



I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

FOUNDATION ENGINBERING SCIENCE, INC.
Drilling Services [Geotechnical & Environmental]

Geotechnical Engineering [Shallow & Deep Foundations, Retaining Walls & Pavement Design]

Environmental Management [Phase | & ll]
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Value Engineering During Design & Construction
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Mr. Ken Dodd
Atlantic Homes, LLC
10 San Jose Drive
Newport News, Virginia 23606

Re: Geotechnical Engineering Study Report
The Villages at Westminster - Earthen Dam Certification
James City County, Virginia
FES Report No. 1-81295.115

Dear Mr. Dodd:

January 16,2003

Foundation Engineering Science, Inc. (IIES) has completed a geotechnical engineering study at the
existing project site. This geotechnical engineering study was performed in general accordance with FES
Proposal No. NP668.001, dated June 10, 2002, following your written authorization on July 23, 2002.
Pursuant to your request, FES delayed the field testing due to limited access to the site until August 6,
2W2. The geotechnical engineering study consisted of performing four (4) Standard Penetration Test
(SPT) borings to approximate depths ranging from fifteen (15) to twenty (20) feet below the existing
grades, obtained two (2) bulk soil samples for laboratory testing, performed two (2) hand auger borings
to six (6) feet in depth, performed two (2) field permeability tests and performed compaction density
tests on the final grade for the existing Earthen Dam.

Briefly, the results of our analyses indicated that there were silty sand (SM), clayey sand (SC), sandy
clay to sandy silt (CLML) and sandy clay (CL) within the borings performed. The clayey sand (SC),
sandy clay (CL) and sandy clay to sandy silt (CL-ML) soils are acceptable for use as fill material for the
core of the earthen dam. Additionally, all the soils are acceptable as fill material for the earthen dam
embankment [outer shell].

Based on the as built plans prepared by Rickmond Engineering, Inc. and dated January 13, 2003, The
side slopes of the earthen dam appear to be three (3) horizontal to one (1) vertical [3H:lV] and as shown
in the plans. The global stability indicated that the down stream slopes will be stable during a flooded
condition, with a factor of safety greater than one (1) as required for a draw down analysis.

FES did not inspect the earthen dam during construction. Additionally, the existing subgrade in the
earthen dam area and the key trench were not evaluated prior to placement of the fill materials. The
concrete cradle was not inspected.

I 1843-ll CANON ITOULEVARD > NIiIyPORT NIIWS. VIRGINIA 23606 > PIIONE: 757-873-4113 FAX: 757-873-41I4
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FES

FES appreciates the opportunity to be of service to the Atlantic Ho-mes, LLC on this important project

and looks forward to its approval. If we can be of any further assistance or you have auy qllestiolls
regarding this report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE. INC.I
I

r (r (-g
Idres Hawarry
Project Engineer

Attachments:

X Copies:

Awar, P.E.
Engineer

Reg. No. 26383

I
I

I
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Appendix
Figure- I USDA Soil Surttey Map
Figure- 2 USGS Quadrangle Map
Figure- 3 Permeability and Borings Location Sketch

Figure- 4 Compaction Density Test Locations
Borings Profile Sheets
Laboratory Testing Program Results

(2) Client
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FES

I.O INTRODUCTION

l.l Site Characteristics and Project Information

The project site is located in James City County, Virginia. Specifically, the project site is located within
the Villages at Westminster off Route 60 just immediately south of Route 199. The site currently
contains existing Earthen Dam and identified in the project plans as POND II.

Our review of the project plans and specifications prepared by Rickmond Engineering, Inc. and dated

March 6,2A01and revised dated January 13, 2003 indicated that the dimension for the earthen dam are

approximately 145 feet in length and ranges approximately from 65 to 100 feet in plan width [toe to
toel. The as built plans indicated side slopes that are three (3) horizontal to one (l) vertical [3H:lV] and

the design high water elevation in the pond is 56.99 feet National Geodetic Vertical Datum (NGVD) of
1929.The plans did not show any details for the core of the earthen dam.

2.0 PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to obtain information on the soils located within the Earthen Dam and

degree of compaction of the soils placed for the existing Earthen Dam. The existing materials
encountered were then evaluated with respect to the available project information and site
characteristics. In this regard, for the following items were formulated:

l. Development of shallow and deep subsurface soil and ground water conditions at the
existing Earthen Dam area.

2. Performed compaction density testing on the final grade and approximately one (1) to
trvo (2) feet below the final grade to develop correlation between the Standard
Penetration Test (SPT) boring N-values and relative compaction.

The following services were provided in order to achieve the preceding objectives:

l. Reviewed readily available published geologic and topographic information. This
published information was obtained from quadrangle maps published by the United
States Geologic Survey (USGS) and Soil Survey published by the United States
Depadment of Agriculture (USDA) Soil Conservation Service (SCS), if available.

2. FES executed a program of subsurface exploration that consisted of subsurface sampling,
filed and laboratorv testine.
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FES

3. Performed two (2) hand auger borings to six (6) feet in depth and obtained two (2) bulk
soil samples for laboratory testir-rg and analyses. The bulk samples were collected frorn
the existing materials placed for the existing Dam areas. FES performed two (2) field
permeability tests within the existing Earthen Dam fill materials.

4. Visrlally classify and stratify representative soil samples in the laboratory using the
Unified Soil Classification System (USCS)), in generai accordance with ASTM D-2487
and D-2488. Conducted a laboratory program, that consisted of performing natural
moisture content [ASTM D-2216], Atteiberg Limits IASTM D-4318], giain size
determination [(-#200) ASTM D-1140] and Standard Proctor IASTM D-698 tests.

5. collected ground water level measurements in the borings performed.

6. The results of the field exploration and laboratory testing program were utilized in
performing engineering evaluation, analysis and in the formulaiion of suitability and
stability of the existing Earthen Dam. The results of the field exploration, laboiatory
testing program, conclusions and recommendations are presented in a comprehensive
geotechnical engineering study report prepared by an FES experienced Piofessional
Engineerregistered in the Commonwealth of Virginia.

2.1 Report Format

lhis repor{ begins with a discussion of the field and laboratory programs followed by a description of
the general subsurface conditions, field permeability testing, compaction density testin! suitability of the
existing materials within the existing Earthen Dam and report limitations. The USDA soil survey, USGS
quadrangle map, the borings and sample locations skitches are presented in Figures l, 2 and, 3,
respectively in the Appendix of this report. Additionally, the boring profile sheets and laboratory test
figures are also presented in the Appendix of this report.

3.0 FIELD EXPLORATION

3.1 General

A total of forr (4) Sedtnd Fmefrdion Twt 6Pry) borings u'€re dritled wifrrfuflscxietturffSudrm'k
area to explore the general soil types. The SPT borings were drilled to approximate depths ranging from
fifteen (15) to twenty (20) feet below the existing top of the Earthen Dam grades. The approximate
location of the borings is illustrated in Figure 3. Performed two (2) hand auger borings, two (2) field
permeability test and obtained trvo (2) bulk soil samples for the laboratory testing program.

3.2 SPT Borings

The SPT borings were performed with the use of an All Terrain Vehicle (ATV) mounted drill rig by
utilizing hollow steam 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 final grade to approximate depths ranging from fifteen (15) to twenty
(20) feet below the final/existing grade elevations. Representative portions of these soil samples were
collected, labeled and transported to our office for laboratory testing, analysis and classification.
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3.3 Bulk Soil Sampling

Two (2) bulk soil samples were obtained in the held frorn the existing materials placed for the Earthen

Dam at approximate depths ranging from one (l) to two (2) feet below the existing sllbgrade elevations.
The locations of the bulk soil samples are shown in Figure 3 in the appendix of this report.

3.4 Auger Borings

The auger borings were performed with the use of a three (3) inch bucket auger, the soil sampling was
performed in general accordance with American Society for Testing and Materials (ASTM) test
designation D-1452, titled "Soil Investigation and Sampling by Auger Borings". The soil samples were
obtained virtually continuously from the ground surface to boring termination an approximate depth of
six (6) feet below the final grades. Representative portions of these soil samples were collected, labeled
and transported to our office for laboratory testing, analysis and classification.

3.5 Field Permeability

Two (2) field permeability tests [open-hole, falling head method] were performed by installing a two (2)
inch inside diameter PVC pipe (ground water observation well) with flush joints to an approximate
depth of six (6) feet below the existing grades. The permeability testing equipment consisted of a PVC
pipe with a close-ended section and a twenty-four (24) inch screen (usrng a 0.01-inch slot size opening)
from four (a) to six (8) feet below the existing grades. Coarse sand (#2) was backfilled to six (6) inches
above the screened annual space of the well, followed by a six (6) inch bentonite seal placed over the
sand. The purpose of this construction method was to restrict upward (test) water flow between the well
hole and the outside wall of the augered hole.

The wells were developed by pumping water into them and allowing them to soak for a period of one (1)
hour. Following a soaking period of one (l) hour, water was added until it reached the top of the well
casing and allowed to fall a known distance over a measured time. This procedure was repeated a
minimum of three (3) times or until time deviation between the tests was less than ten (10) percent.

The collected field data was utilized in the equation found in the "stormwater Retention Pond
Infiltration Analyses in Unconfined Aquifers' for determining the coefficient of permeability of the
subject soil stratum. The infiltration rates calculated are presented in tabular format below:

TESTLOCATION PB-I PB.2
PERII&ABILITY fln/hr) 3.8 2.55

4.0 LABORATORY TESTING

4.1 General

The soil sarnples were transporled to our laboratory and were classified by an experienced Geologist and

Geotechnical Engineer using the Unified Soil Classification System (USCS) in general accordance with
ASTM test desisnations D-2487 and D-2488.
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4.2 Tests Performed

FES

Representative soil salnples were subjected to a laboratory program. The laboratory program consisted
of performing natural moisture content IASTM D-2216], Atterberg Limits IASTM D-4318], grain size
determination [(-#200) ASTM D-1140] and moisture-density relation ship [Standard Proctor ASTM D-
698] tests. The laboratory test results are presented in tabular formats below and in the appendix of this
report.

4.3 Test Results

I
t
I
I
I
I
I
t
I
I

LABORATORYTEST ASTM
PROCEDURE

NO. OF TESTS

Moisture Content Determination ASTM D-2216 l6
Grain-Size Determination (-#200 Sieve) ASTM D-II4O l6
Atterberg Limits (Liquid and Plastic) ASTM D.43I8 4

Moisture-Density Relationship (Std. Proctor) ASTM D-698 J

LOCATION APPROX.
SAMPLE
DEPTH
(Tee0

NATURAL
MOIST.

CONTENT
(o/ol

#200
SIEVE

(n/")

ATTERBE,RG
LIMITS

USCS OPT.
MOIST.

CONTENT
(o/ol

MAX.
DRY

DENSITY
(ocf)

CBR
VALUE

(o/")LL
(o/nl

PI
(o/n\

Proctor-l 1.5 7.1 32.s NP SM 10.5 t22.5
Proctor-2 1.5 8.2 22.5 NP SM I 1.5 119.5
Proctor- 3 1.5 17.0 84.9 24 9 CL 13.5 116.5

FES-I 3 8.9 35.2 SM
FES-1 5 27.0 78.5 CL
FES.1 7 25.3 62.4 CL-ML
FES-2 4 16.9 50.4 42 2t CL
FES-2 7 12.6 42.6 SC
FES-2 t4 20.6 68.5 CL-ML
FES.3 3 15.3 65.1 NP CL-ML
FES.3 5 9.8 27.0 NP SM
FES-3 7 I1.8 32.0 SM
FES.3 15 21.9 74.5 38 42 CL
FES4 5 13.6 25.8 SM
FES4 8 18.8 57.2 38 t4 CL
FES4 t4 22.1 50.1 CL
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FES

S.O CNNBNA LIZED SUBSURFACE Cd.NDITIONS

5.1 USGS Topographic Survey

The topographic survey map published by the United States Geological Survey titled "Williamsburg,
Virginia" daied 1984, was reviewed for ground surface features at the proposed project location. Based

on ihis review, the natural ground surface elevation approximately fifty (50) to sixty (60) feet National
Geodetic Vertical Datum (NGVD) of 1929. fhe USGS topographic map for the project vicinity is
presented in Figure 1 in the appendix of this report.

5.2 USDA Soil Survey

The "James City County, Virginia'l Soil Survey, developed by the United States Department of
Agriculture (USDA) Soil Conservation Service (SCS), was reviewed for general near-surface soil
information within the general site vicinity. This information indicated that there are three (3) primary
mapping units (llC and l5E) within the proposed site area. The USDA Soil Conservation Service
(SCS) Survey map for the project vicinity is presented in Figure 1 in the appendix of this report. The

map soil units encountered are as follows:

5.3 General

Soil stratification was based on visual examination of the recovered soil samples, laboratory testing and

interpretation of the field boring log by an experienced Geologist and Geotechnical Engineer. The

boring stratification lines represent the approximate boundaries between soil types of signihcantly

different engineering properties; however, the actual transition may be gradual. [n 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.

I
I

I

I
I

soIL
SERIES

DEPTH
(IN.)

SOIL DESCRIPTION USCS USDA SEASONAL
HIGH

GROUNDWATER
TABLE

(o/o')

K (,,

(rN/HR)
SHRINIg
SWELL

POTENTIAL

DEPTH
fi.EET)

MON.

Craven
(nc)

0-9
9-30

30 -72

Irne sanoy toam

Clay, silty clay, silty clay, loam

Sandy clay loam, sandy
loanr, fine, sandy loam

ML, CL-ML,
SM, SM.SC

CH
SM, SM.SC,

SC

2.0 - 3.0 Dec -Apr
0.6 - 2.0
0.06 - 0.2

o.2- 6.0

Low
Moderate

Low

Emporia
(l5E)

0-9
9 -37

37-50

50-75

rrne sanqy roam

Sandv clav loarn Sandv
loam, Cla!'loam-

Sandy clay loarq Clay loarL Clay
loarn

Stratified sandy loam to clay
loam

cL, sc, sM,
ML

SC, CL

sc, cL

SM, SC, ML,
CL

3.0 -4.5 Nov-Apr 2.0 - 6.0
o.2-2

0.06 - 0.6

0.06 - 2.0

Low
Low

Moderate

Moderate

(Ir LJSCS: Gified Soil Classification System
(2) K: Permeabilitv



t
I
I
I
I
I
I
I
t
I
I
t
I
I
t
t
I
I
I

( i <'r t t t'< l t r r i t tt I E r t gi rr a<: r i r r g S I tr tly ll c pr t r t
'[-lrt, l,'illttgcs (tt Wcstntittslct' Ertrthur Duttt
./trrrtc.s ('i!.t' ('()lt,tt.t. Vit gittitr
Fl:S Rcpot't No. l-81295 | | 5

5.4 Subsurface Soil Conditions

The subsurface soils encountered at
tabular format below:

FES
C er ti.ficu tio rr

each structure location have been summarized and are presented in

BORING
LOCATION

SOIL
LAYER

SOIL DESCRIPTION DEPTH
RANGE
(FEET)

AVARAGE
SPT "N'
VALUES

fBPF)

AASHTO
SYMBOL

FES-I I Light brown, dry to moist, silty SAND with
roots "Topsoil"

0-0.5 SM

2 Lisht brown to brown- moist- siltv SAND 0.5-4 t0 SM
J Light brown, moist, sandy CLAY to sandy

SILT with lenses of clayey sand (SC) from 5

to 6 and orsanic matter from 13 to 15 feet

4-t5 6 CL-ML

FES-2
I Light brown, dry to moist, silty SAND with

roots "ToDsoil"
0-0.5 SM

2 Brown. moist. sandy CLAY 0.5-6 10 CL
J Brown, moist, clayey SAND 6- l0 5 SC

4 Light brown, moist, sandy CLAY to sandy
SILT

l0-20 l CL.ML

FES-3

Light brown, dry to moisl silty SAND with
roots "Topsoil"

0-0.5 SM

2 Light brown, moist, sandy CLAY to sandy
SILT

0.5-4 8 CL-ML

J Liehtbrown- moisl siltu SAND 4 -12 7 SM
4 Liehtbrown. moist. sandv CLAY t2-20 CL

FES-4

I Light browrl dry to moist, silty SAND with
roots "ToDsoil"

0-0.5 SM

2 Liehtbrown moisl siltv SAND 0.5-6 9 SM
J Lightbrown, moist, sandy CLAY 6- 15 7 CL

AB-1

I Light brovnq dry to moist silty SAND wittr
roots'"Topsoit'

0-0.5 SM

2 Light brown, moist silty SAND with frace
clav

0.5-4 SM

J Liehtbrown. moist. clavev SAND 4-6 SC

AB-2

I Light brown, dry to moist, silty SAND with
roots "Topsoif'

0-0.5 CL-MI

2 Brown. moist. siltv SAND 0.5-3 SM
J Brown to light brown, moist, sandy CLAY to

sandv SILT
3-6 SC

Ground Water Conditions: The ground water table was not encountered in the borings performed on August 15,2002.

Based on our extensive experience with similar soil types, it is expected that the majority of the
subsurface soils encountered within the borings performed, will consist of a cohesive and cohesion less

soils. Please refer to the soil boring profiles located in the appendix of this report for specific
information at each borins location,
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5.5 Gnound Water Conditions

p"gs

The ground water table was not eneountered in the SPT borings perfofined during the field exploration
program on August 15, 2002. Ground water levels tend to fluctuate in response to variations in seasonal
rainfaXtr, infiltration, site tCIpography and drainage. Based CIn the soil eonditions encountered and the
USGS Topographie &{ap, F"€S estirnates the seasonei norrnal high ground water level to be encountered
at an approxirnate depth of three (3) feet below the existing grades. However, a "perehed" ground water
condition, lvhich dissipates witli time may be eneountered witlein the top three (3) feet following periads
of signifieant rainfall during and immediately following the wet season.

6.{} &ARTEN nA,]\4 SOXL S€11?,&e{r.{T'y ANn ST'AB{X"XTY

6.1 Soil Suitabilit5'

T&e".streyry,,,*andr,$el...8,&t1dt..dlt\t''{CL1 lu**,.g*ndy:.e1,ey;,t*:,.*wn g,,.:*tb,,,@,,ML) soils are accepfdblO:

wetgdieL:,fe1,'1ti*:s6ff;,,6:thle,,Ka{thgn,fr.61ry;;;S$ditionally, atl the soils are si-litable as fill inaterial for the
Earthen CIam embankment [outer shell].

6.2 Stability

F€S representative performed slope stability analyses by a two-dimensional lirnit equilibrium rnethod
using the eomputer prCIgram PCSTABt6" This Brogrern was develnped at Furdue University under
sponsorship of the Federal Highway Administration ffFIWA)" The program uses the method of sliees to
determine the *afety faetor against deep seated eireular fainure.

Using a 3.0:trV side slopes, we cvatruated fhe statrility against slope failure at fhe highest ernbankment of
eight (8) fect. The soil parameters were developed from the SPT borings perfoimed for the existing
Harthen Darn. Input data for tlae subsr,Kface soils were obtained using general eorrelations frorn
laboratoryr test data and Standard Fenetration Test N-vatrues"

The gioban stability safety factors for the assr:med elnbankment elevation of eight (8) feet andtha;:W
,'d'ow-n,,ptt4}y,g|6,,,W:*f€computedtob"Wx''respcetivetv-tqr"e.I.99uireddesignfaetorsofsafetyfor
the assurned design embankrnent and draw down should be i.23'an-d I.0, respeetivetryl. The cornputed

faetors of safety for the assumed highest ernbankment and the draw down analysis rnet the minimum
required factors of safety.
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FES

I 7.0 COMPACTION DENSITY TESTING

I Foundation Engineering Science, Inc. (FES) perfomted compaction density testing on the final subgrade

I nraterial for the existing Earthen Dam. These tests were performed in general accordance with the
American Society for Testing and Materials (ASTM) Test Designation D-2922, titled "Compaction

I Density Testing with Portable Nuclear Gauge". The results of the compaction density tests are

I tabulated below:

I
I
t
I
I
t
t
I
I
I
I
I
I
t

FIELD COMPACTION DENSITY REPO
Gauge # 26814 | Model# | 3430 | Density Std. Ct. 2516 | Moisture Std. Ct. | 633 | FES REP.: CD

Proctor Dry
Densitl
(pcf)

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification' Source Compaction
Requirement

2 119.5 10.6 41.2 Brown clayey SAND (SC) On-site Moderate effort

J 116.5 r7.0 84.9 Brown to gray sandy CLAY (CL) On-site Extensive effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL

I t2 Final Subgrade 2 117.8 6.0 124.8 98.5 X

2 t2 Final Subgrade J 1r7.3 5.1 123.3 100.7 X

3 t2 Final Subgrade J l2a.4 6.4 128.1 103.3 x
4 t2 Final Subgrade a

L 124.2 6.4 t32.1 103.9 x
5 t2 Final Subgrade 2 115.6 8.4 125.4 96.7 x

TESTNO. TESTLOCATION
Site No. 1, See Attached Figure 4

2 Site No. 2, See Attached Figure 4

3 Site No. 3, See Attached Figure 4

4 Site No. l, See Attached Figure 4

5 Site No. 1, See Attached Figure 4

SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking Earthen Dam

CoMPACTTON (%) 95.0

MOISTTJRE (%) o.M. + 20

Comments

Compaction density testing was performed in general accordance with TASTM D2922, 'ASTM D698, 
jASTM Dll40, "ASTM D2488
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A correlation between the SPT N-values and the relative density was developed based on the laboratory
test data shown above. The relative density of the subsurface soils within the upper eight (8) feet of the
Earthen Dam indicates that the compaction is approximately

8.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the subsurface exploration and laboratory testing programs, our site observations,
engineering judgment, review of the plans and specifications, the following conclusions and
recommendations are presented.

1. Compaction density testing was performed on the finaUexisting grade elevations. The
subgrade soils were compacted to 95.0 percent of the laboratory maximum dry density in
general accordance with ASTM D-698 [Standard Proctor] and to an approximate depth of
twelve (12) inches. Based on the limited tests performed, the fill material within the final
Sade of the earthen dam placed appears to meet the intent of the project plans and
specifications. Additionally, the fill material placed within the earthen dam embanknrent
appears to have been compacted to a minimum relative density on the order of 90.0
percent of the laboratory maximum dry density. A minimum relative compaction of 90.0
percent is sufficient for similar projects.

2. The existing soils encountered within the earthen dam are sandy clay (CL), sandy clay to
sandy silt (CLML), clayey sand (SC) and silty sand (SM) soils. The clayey sand (SC),
sandy clay (CL) and sandy clay to sandy silt (CL-ML) soils are acceptable as core and
embankment fill materials. The silty sand (SM) soils are acceptable as fill materials for
the outer shells of the earthen dam (embankment).

3. The side slopes of the earthen dam were measured to be three (3) horizontal to one (1)
vertical [3H:1V] and as shown in the plans prepared by Rickmond Engineering, Inc.,
dated January 13,2003.

4. The global stability indicated that the down stream slopes will be stable during the
service life of the structure including flooded conditions for draw down periods.

5. Inspection was not performed during construction of the earthen dam. Additionally, a
core was not shown for the earthen dam in the project plans.

CORRELATION BETWEEN SPT N-VALUES & RELATIVE DENSITY
TEST

LOCATION
N-VALUE

(BPF)
WET

DENSITY
(PCF)

RELATIVE
COMPACTION

(Vo)

REMARKS

I l0 124.8 98.5 Pass
2 10 123.3 100.7 Pass
3 10 128.r 103.3 Pass
4 8 t32.1 r03.9 Pass
5 10 t25.4 96.7 Pass

u
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Considering tl'tat a core was not constructed and tlie material encountered within the
Earthen Dant, water within the storm water management area dam may not be impounded
due to the presence of silty sand (sM) within the embankment and core.

During extended and heavy rain fall events, the water within the Earthen Dam will rise
but may not rise enough to seep through the over flow structure, thus seeping through the
embankment of the Earthen Dam. However, above design storm events may occur thus
overflowing above the embankment of the Earthen Dam.

9.0 REPORT LIMITATIONS

The engineering evaluation and analysis have been developed on the basis of the previously described
project characteristics and subsurface conditions. These engineering evaluation and anilysis were
developed from the information obtained in the test borings, wfiich depict subsurface conditions only at
these specific locations and at the particular time designited on the 6oring profiles. Soil conditions at
other locations may differ from conditions occurring ai these boring locations. In addition, the passage
of time may result in a change to the soil conditions at these boring locations.

Our professional services have been performed, our findings obtained, and our engineering evaluation
and analysis 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 study report.
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FOTJNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL. ENVIRONMENTAL & CONSTRUCTION INSPECTION

I 1843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 51 -87 3-4113 FAX: 757-873-41 14

EMAIL: RELAWAR@FESVA.COM

GEOTECHNICAL ENGINEERING S TI.]DY

THE VILLAGES AT WESTMINSTER
EARTHEN DAM CERTIFICATON

JAMES CITY COUNTY, VIRGINIA

DATE:

AUGUST 8,2002

SCALE:

N/A

FES REPORT NO.

1-81295.LL5

FIGURE _ 1

USDA SOIL SURVEY MAP
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FOTJNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

I I843-B CANON BOULEVARD
NEWPORT NEWS. VIRGIMA 23606

PHONE: 7 57 -87 3-4113 FAX: 7 57 -873-4114

EMAIL: RELAWAR@FESVA.COM

GEOTECHNICAL ENGINEERING S TUDY

THE VILLAGFS AT WESTMINSTER
EARTHEN DAM CERTIFICATON

JAMES CITY COUNTY. VIRGINIA

DATE:

AUGUST 8,2002

SCALE:

N/A

FES REPORT NO.

1-81295.115

FIGURE - 3

SAMPLE, PERMEABILITY AND BORINGS

LOCATIONS SKETCH
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FOI]NDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

1 1843-8 CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606

PHONE: 7 57 -873-4113 FAX: 757-87 3-4114

EMAIL: RELAWAR @FESVA.COM

GEOTECHNICAL ENGINEERING STUDY

THE VILLAGES AT WF^STMINSTER
EARTHEN DAM CERTIFICATON

JAMES CITY COUNTY. VIRGINIA

DATE:

AUGUST 8,2002

SCALE:

N/A

FES REPORT NO.

1-81295.115

FIGURE - 4

FIELD COMPCTION DENSITY LOCATIONS

SKETCH
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FOUNDATION ENGINEERING SCIENCE, INC. FES-2

Sheet 1 of 1

' Geotechnical Engi-neering

' Environmental Management

' Construction Materials Testing

I 1843-8 Canon Boulevard
Newport News, Virginia 23606
Phone: 757-8734113 Fax: 757-8734114
Email: relawar@fesva.com

PRoJECT NAME: The Villages at westminsler - Earthern Dam certification PROJECT NO.: 1-81295.'1 15

CLIENT: Ailantic Homes, LLC DRILLING METHOD: HSA

PROJECT LOCATION: James City County, Virginia OBSERVED G.W.T.: Not Encountered

BORING LOCATION: See Figure 3 STATION NO.:
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MATERIAL DESCRIPTION

ul
f,{x)6za
, -af

Es

STANDARD PENETRATION
TEST N.VALUE

@ (Blows/Ft)

HOLE
COMPLETION
& REMARKS

1

2

3

4

5

6

7

SM Light brown, dry to moist, silty SAND with roots
'Topsoil'

10

11

o

4

7

7

7

::::
::::...t

tl

CL
Brown , moist, sandy CLAY

q
I

m
SC Brown, moist, clayey SAND

ffi
CL.ML Llghl brown, moist, sandy CLAY to sandy SILT

COMPLETION DEPTH: 20.0 feet Sample Types:

I Auger Cutting

ffll Vane Shear

fi ser

lro
V Penetrometel

fl n*r co,.

Remarks:

DATE BORING STARTED 8l 5lo2
DATEBORINGCOMPLETED: 81 5t02
ENGINI :ER/GEOLOGIST: lH

DRILLING CONTRACTOR: SDS
Unless otheruvise noted, waler encounlered but not The stratificalion lines represent approximale boundaries
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I Unless otherwise noted, water encountered but not

recorded.
The stratification lines represent approximale boundaries.
The lransition may be qradual.



The stralification lines represent approximate boundaries.
The transilion may be gradual.

noled, water encounlered bul nol
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FOUNDATION ENGINEERING SCIENCE, INC. AB-1
' Geotechnical Engineering
' Environmental Management

' Construction Materials Testing

I 1843-8 Canon Boulevard
Newport News, Virginia 23606
Phone: 757-87341L3 Fax: 757-8734114
Email: relawar@fesva.com Sheet 1 of 1
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PROJECT NAME: The villages at westminster - Earthern Dam certification PROJECT NO.: 1-81295.1 15

CLIENT: Atlantic Homes, LLC DRILLING METHOD: Hand Auger

PROJECT LOCATION: James City County, Virginia OBSERVED G.W.T.: Not Encountered

BORING LOCATION: See Figure 3 STATION NO.:
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MATERIAL DESCRIPTION

Lu
f
{x>oza
,-(r
f,ccaO

STANDARD PENETRATION
TEST N-VALUE

@ (Blows/Ft)

2030 $ &

HOLE

COMPLETION
& REMARKS

5

SM Light brown, dry to moist, silty fine SAND with roots
"Topsoil'

SM Light brown, moist, silty SAND with trace clay

sc Light brown, molst, clayey SAND

COMPLETION DEPTH: 6.0 feel Sample Types:

I Auger Cutring

p Vane Shear

X SPT

lrop Penetrometer

fl nocr core

Remarks:

DATE BORING STARTED: 8l8l02
DATE BORING COMPLETED: 818102

ENGINEER/GEOLOGIST: lH

DRILLING CONTRACTOR: FES
water encountered but nol The stratification lines reoresent approximate boundariesUnless otherwise noled,

Thc transition mav be oradual
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FOUNDATION ENGINEERING SCIENCE, INC. AB-2
' Geotechnical Engineering
' Environmental Management

' Consfruction Materials Testing

I 1843-8 Canon Boulevard
Newport News, Virginia 23606
Phone: 757-8734113 Fax: 757-8734114
Email: relawar@fesva.com Sheet 1 of 1

PRoJECT NAME: The Villages.at westminster - Earthern Dam certification PROTJECT NO.: 1 -81 295.1 1 5

CLIENT: Atlantic Homes, LLC DRILLING METHOD: Hand auger

PROJECT LOCATION: James City County, Virginia OBSERVED G.W.T.: Nol Encountered

BORING LOCATION: See Figure 3 STATION NO.:
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MATERIAL DESCRIPTION

ul
:)
ds)6
zO
,-tr
f,a
@o

STANDARD PENETMTION
TEST N.VALUE

@ (Blows/Ft)

20 30 50 co

HOLE
COMPLETION
& REMARKS

SM Light brown, dry to moist, silty SAND with roots
'Topsoil"

1.
l..I

. t.
:1,
"f:

li

SM Brown, moist, silty SAND

SU Brown to lighl brown, moist, clayey SAND with
pockets of sandy CLAY

it.
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COMPLETION DEPT 1: 6.0 feet Sample Types:

[! Auser cuttins J ,o
il ll Vane Shear M Penetrometer

ffi str I noctcore

Remarks:
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Moisture Content (%)
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o/o <

No.200

Optimum Moisture Content = 10.5

Maximum Drv Densitv = 122.5

Brown silty SAND

Project No.: 1-81295

Project Name: Villages at Westminster Development

Location: Williamsburg, Virginia

Date: O8lO1l2O02

Remarks:

On Jufy 30,2OO2 a FES representative obtained
a bulk soil sample of the on-site material.

Procedure: ASTM D698. Method A
Rammer: Manual
Preparation: Dry

FOUNDATION ENGINEERING SCIENCE, lNC. Figure 1
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No.4
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No.200USc.S AASHTO
2

0.0
SM A-2-6 10.6 2.70 NP 0 41.2

Test Results Material Description
Optimum Moisture Content = 11.5

Maximum Dry Density = 119.5

Brown silty SAND

Project No.: 1-81295

Project Name: Villages at Westminster Development

Location: Williamsburg,Virginia

Date: 0713112002

Remarks:

On July 30,2002 a FES representative obtained
a bulk soil sample of the on-site material.

Procedure:ASTM D698. Method A
Rammer: Manual
Preparation: Dry

FOUNDATION ENGINEERING SCIENCE, lNC. Fiqure2
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CL A€ 17.O 2.70 24 I 0 84.9

Test Results Material Description

Optimum Moisture Content = 13.5

Maximum Dry Density =116.5

Brown to gray sandy CLAY

Project No.: 1-81295

Project Name: Villages at Westminster Development

Location: Williamsburg,Virginia

Date: 09/19/2002

Remarks:

On September 18,2002a FES representative
obtained one bulk soil sample from the existing
earthen dam.

Procedure:ASTM D698, Method A
Rammer: Manual
Preparation: Dry

FOUNDATION ENGINEERING SCIENCE, lNC. Fiourel
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Specimen ldentifi cation

Foundation Engineering Science, Inc.
1 1843-8 Canon Boulevard
Newport News, Virginia 23606
Telephone: 7 57 -873-41 13
Fax'. 757-873-4114

Classification

Reddish brown sandy CLAY (CL)

Reddish brown sandy CLAY (CL)

Reddish brown sandy CLAY (CL)

ATTERBERG LIMITS RESULTS
Project: Villages at Westminster Development

Location: Williamsburg, Virginia

Number: 1-81295
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FOUNDATION ENGINEERING SCIENCE, INC.
Drilling Services [Geotechnical & Environmental]

Geotechnical Engineering [Shallow & Deep Foundations, Retaining Walls & Pavement Design]

Environmental Management [Phase | & | l]

Construction Inspection Services [Quality Control & QualityAssurance]

Foundation/Structure & Pavement Distress Evaluations

Value Engineering During Design & Construction

Design & Build Segmental Reinforced RetainingWalls ISRRWI

a

a

a

a

a

a
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Mr. Ken Dodd
Atlantic Homes, LLC
10 San Jose Drive
Newport News, Virginia 23606

Re: Geotechnical Engineering Study Report
The Villages at Westminster - Earthen Dam Certification
James City County, Virginia
FES Report No. 1-81295.115

Dear Mr. Dodd:

January 16,2003

Foundation Engineering Science, Inc. (FES) has completed a geotechnical engineering study at the
existing project site. This geotechnical engineering study was performed in general accordance with FES
Proposal No. NP668.001, dated June 10, 2002, following your written authorization on July 23,2002.
Pursuant to your request, FES delayed the field testing due to limited access to the site until August 6,
2002. The geotechnical engineering study consisted of performing four (4) Standard Penetration Test
(SPT) borings to approximate depths ranging from fifteen (15) to twenty (20) feet below the existing
grades, obtained two (2) bulk soil samples for laboratory testing, performed two (2) hand auger borings
to six (6) feet in depth, performed two (2) field permeability tests and performed compaction density
tests on the final grade for the existing Earthen Dam.

Briefly, the results of our analyses indicated that there were silty sand (SM), clayey sand (SC), sandy
clay to sandy silt (CL-ML) and sandy clay (CL) within the borings performed. The clayey sand (SC),
sandy clay (CL) and sandy clay to sandy silt (CL-ML) soils are acceptable for use as fill material for the
core of the earthen dam. Additionally, all the soils are acceptable as fill material for the earthen dam
embankment [outer shell].

Based on the as built plans prepared by Rickmond Engineering, Inc. and dated January 13, 2003, The
side slopes of the earthen dam appear to be three (3) horizontal to one (1) vertical [3H:lV] and as shown
in the plans. The global stability indicated that the down stream slopes will be stable during a flooded
condition, with a factor of safety greater than one (1) as required for a draw down analysis.

FES did not inspect the earthen dam during construction. Additionally, the existing subgrade in the
earthen dam area and the key trench were not evaluated prior to placement of the fill materials. The
concrete cradle was not inspected.

11843-8 CANON BOaLEVARD > NEWPORT NEWS, VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-873-4114
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The Villages at lilestminster - Eorthen Dom Certificcttion
./otnes Ciry Cotruty. Virginia
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Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

^L| |tt
vlidu.4 f-l L&IL '1'U / "ltt

ldres Hawarry
Project Engineer

Attachments

FES

I
I

I
I

FES appreciates the opportunity to be of serice to the Atlantic Homes, LLC on this important project
and looks forward to its approval. If we can be of any further assistance or you have any questions
regarding this report, please do not hesitate to contact the undersigned.

r (n (-e
-Awar, P.E.

iiral Engineer
Reg. No. 26383

Appendix
Figure- I USDA Soil Surttey Map
Figure- 2 USGS Quadrangle Map
Figure- 3 Permeability and Borings Location Sketch
Figure- 4 Compaction Density Test Locations
Borings Profile Sheets
Laboratory Testing Program Results
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C eotec hnical Engineering Study Report

The Villages at Westminster - Earthen Dam CertiJication
Jamt's City Counry. Virginio
FES Report No. 1-B1295.1 l5

FES

1.0 INTRODUCTION

1.1 Site Characteristics and Project Information

The project site is located in James City County, Virginia. Specifically, the project site is located within
the Villages at Westminster off Route 60 just immediately south of Route 199. The site currently
contains existing Earthen Dam and identified in the project plans as POND II.

Our review of the project plans and specifications prepared by Rickmond Engineering, Inc. and dated
March 6,200I and revised dated January 13,2003 indicated that the dimension for the earthen dam are

approximately 145 feet in length and ranges approximately from 65 to 100 feet in plan width [toe to
toel. The as built plans indicated side slopes that are three (3) horizontal to one (1) vertical [3H:lV] and
the design high water elevation in the pond is 56.99 feet National Geodetic Vertical Datum (NGVD) of
1929.The plans did not show any details for the core of the earthen dam.

2.0 PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to obtain information on the soils located within the Earthen Dam and
degree of compaction of the soils placed for the existing Earthen Dam. The existing materials
encountered were then evaluated with respect to the available project information and site
characteristics. In this regard, for the following items were formulated:

l. Development of shallow and deep subsurface soil and ground water conditions at the
existing Earthen Dam area.

2. Performed compaction density testing on the final grade and approximately one (1) to
two (2) feet below the final grade to develop correlation between the Standard
Penetration Test (SPT) boring N-values and relative compaction.

3. General location and description of potentially deleterious materials encountered in the
borings performed, including existing fills or surficial organic.

4. Certify the existing Earthen Dam in general accordance with the plans and specifications.
If the existing Earthen Dam does not meet the approved project plans and specifications
and James City County requirements, FES will provide parameters required for
improving and/or replacing the existing Earthen Dam.

The following services were provided in order to achieve the preceding objectives:

1. Reviewed readily available published geologic and topographic information. This
published information was obtained from quadrangle maps published by the United
States Geologic Survey (USGS) and Soil Survey published by the United States
Department of Agriculture (USDA) Soil Conservation Service (SCS), if available.

2. FES executed a program of subsurface exploration that consisted of subsurface sampling,
filed and laboratory testing.
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G eotec hnical En gineering Study Report

The Villages at Westminster - Earthen Dam CertiJication
Jotttt,s City CotrttN. Virginia
FES Reoort No. 1-81295.1 l5

FES

3. Performed two (2) hand auger borings to six (6) feet in depth and obtained two (2) bulk
soil samples for laboratory testing and analyses. The bulk samples were collected from
the existing materials placed for the existing Dam areas. FES performed two (2) held
permeability tests within the existing Earthen Dam hll materials.

4. Visually classify and stratify representative soil samples in the laboratory using the
Unified Soil Classification System (USCS)), in general accordance with ASTM D-2487
and D-2488. Conducted a laboratory program, that consisted of performing natural
moisture content IASTM D-2216], Atterberg Limits IASTM D-4318], grain size
determination [(-#200) ASTM D-l140] and Standard Proctor IASTM D-698 tests.

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

6. The results of the field exploration and laboratory testing program were utilized in
performing engineering evaluation, analysis and in the formulation of suitability and
stability of the existing Earthen Dam. The results of the field exploration, laboratory
testing program, conclusions and recommendations are presented in a comprehensive
geotechnical engineering study report prepared by an FES experienced Professional
Engineer registered in the Commonwealth of Virginia.

2.1 Report Format

This report begins with a discussion of the field and laboratory programs followed by a description of
the general subsurface conditions, field permeability testing, compaction density testing suitability of the
existing materials within the existing Earthen Dam and report limitations. The USDA soil survey, USGS
quadrangle map, the borings and sample locations sketches are presented in Figures 1, 2 and 3,
respectively in the Appendix of this report. Additionally, the boring profile sheets and laboratory test
figures are also presented in the Appendix of this report.

3.0 FIELD EXPLORATION

3.1 General

A total of four (4) Standard Penetration Test (SPT) borings were drilled within the existing Earthen Dam
area to explore the general soil types. The SPT borings were drilled to approximate depths ranging from
fifteen (15) to twenty (20) feet below the existing top of the Earthen Dam grades. The approximate
location of the borings is illustrated in Figure 3. Performed two (2) hand auger borings, two (2) field
permeability test and obtained two (2) bulk soil samples for the laboratory testing program.

3.2 SPT Borings

The SPT borings were performed with the use of an All Terrain Vehicle (ATV) mounted drill rig by
utilizing hollow steam 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 final grade to approximate depths ranging from fifteen (15) to twenty
(20) feet below the final/existing grade elevations. Representative portions of these soil samples were
collected, labeled and transported to our office for laboratory testing, analysis and classification.

4
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3.3 Bulk Soil Sampling

Two (2) bulk soil samples were obtained in the field from the existing materials placed for the Earthen
Dam at approximate depths ranging from one (1) to two (2) feet below the existing subgrade elevations.
The locations of the bulk soil samples are shown in Figure 3 in the appendix of this report.

3.4 Auger Borings

The auger borings were performed with the use of a three (3) inch bucket auger, the soil sampling was
performed in general accordance with American Society for Testing and Materials (ASTM) test
designation D-I452, titled "Soil Investigation and Sampling by Auger Borings". The soil samples were
obtained virtually continuously from the ground surface to boring termination an approximate depth of
six (6) feet below the final grades. Representative portions of these soil samples were collected, labeled
and transported to our office for laboratory testing, analysis and classification.

3.5 Field Permeability

Two (2) field permeability tests fopen-hole, falling head method] were performed by installing a two (2)
inch inside diameter PVC pipe (ground water observation well) with flush joints to an approximate
depth of six (6) feet below the existing grades. The permeability testing equipment consisted of a PVC
pipe with a close-ended section and a twenty-four (24) inch screen (using a 0.01-inch slot size opening)
from four (a) to six (8) feet below the existing grades. Coarse sand (#2) was backfilled to six (6) inches
above the screened annual space of the well, followed by a six (6) inch bentonite seal placed over the
sand. The purpose of this construction method was to restrict upward (test) water flow between the well
hole and the outside wall of the augered hole.

The wells were developed by pumping water into them and allowing them to soak for a period of one (1)
hour. Following a soaking period of one (1) hour, water was added until it reached the top of the well
casing and allowed to fall a known distance over a measured time. This procedure was repeated a

minimum of three (3) times or until time deviation between the tests was less than ten (10) percent.

The collected field data was utilized in the equation found in the "Stormwater Retention Pond
Infiltration Analyses in Unconfined Aquifers" for determining the coef{icient of permeability of the
subject soil stratum. The infiltration rates calculated are presented in tabular format below:

TEST LOCATION PB-I PB-2
PERMEABILITY (In/hr) 3.8 2.55

4.0 LABORATORY TESTING

4.1 General

The soil samples were transported to our laboratory and were classified by an experienced Geologist and

Geotechnical Engineer using the Unified Soil Classification System (USCS) in general accordance with
ASTM test designations D-2487 and D-2488.
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I 4.2 Tests Performed
I
r Representative soil samples were subjected to a laboratory program. The laboratory program consisted

I of performing natural moisture content IASTM D-22161, Atterberg Limits IASTM D-4318], grain sizer determination [(-#200) ASTM D-l140] and moisture-density relation ship fStandard Proctor ASTM D-

r 698] tests. The laboratory test results are presented in tabular formats below and in the appendix of this

I report.

LABORATORYTEST ASTM
PROCNDURE

NO. OF TESTS

Moisture Content Determination ASTM D-2216 I6

Grain-Size Determination (-#200 Sieve) ASTM D-lI40 t6

Atterberg Limits (Liquid and Plastic) ASTM D-43I8 4

Moisture-Density Relationship (Std. Proctor) ASTM D-698 J

4.3 Test Results

LOCATION APPROX.
SAMPLE
DEPTH
(Feet)

NATURAL
MOIST.

CONTENT
(o/ol

#200
SIEVE

(%)

ATTERBERG
LIMITS

USCS OPT.
MOIST.

CONTENT
("/o\

MAX.
DRY

DENSITY
(ncfl

CBR
VALUE

(%)LL
(o/"1

PI
(o/"1

Proctor-l 1.5 7.1 32.5 NP SM 10.5 122.5

Proctor-2 1.5 8.2 22.5 NP SM I 1.5 119.5

Proctor- 3 1.5 17.0 84.9 24 9 CL 13.5 116.5

FES-I J 8.9 3s.2 SM
FES-1 5 27.0 78.5 CL
FES-1

,7
2s.3 62.4 CL-ML

FES.2 4 16.9 50.4 42 2l CL
FES-2 12.6 42.6 SC

FES-2 t4 20.6 68.5 CL-ML
FES-3 3 15.3 65.1 NP CL-ML
FES-3 5 9.8 27.0 NP SM
FES-3 7 I 1.8 32.0 SM
FES-3 t5 2r.9 74.5 38 42 CL
FES-4 5 13.6 25.8 SM
FES-4 8 18.8 57.2 38 t4 CL
FES-4 l4 22.1 50. l CL
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I s.2 usDA soil survey

I 
5.0 GENERALIZED SUBSURFACE CONDITIONS

5.1 USGS Topographic Survey

I The topographic survey map published by the United States Geological Survey titled "Williamsburg,
Virginia" dated 1984, was reviewed for ground surface features at the proposed project location. Based

I on this review, the natural ground surface elevation approximately fifty (50) to sixty (60) feet National

I Geodetic. Vertical Dltum (NGVD) of 1929. The USGS topographic map for the project vicinity is
presented in Figure 1 in the appendix of this report.

I The "James City County, Virginia'l Soil Survey, developed by the United States Department of
I Agriculture (USDA) Soil Conservation Service (SCS), was reviewed for general near-surface soil

information within the general site vicinity. This information indicated that there are three (3) primary

I mapping units (11C and 15E) within the proposed site area. The USDA Soil Conservation Service

I (SCS) Survey map for the project vicinity is presented in Figure 1 in the appendix of this report. The
map soil units encountered are as follows:

soIL
SERIES

DEPTH
(IN.)

SOIL DESCRIPTION USCS USDA SEASONAL
HIGH

GROUNDWATER
TABLE

(o/"\

Kv,
(rN/HR)

SHRINIV
SWELL

POTENTIAL

DEPTH
{r'EET)

MON.

Craven
(llc)

0-9
9-30

30-72

Ilne sanoy loam

Clay, silty clay, silty clay, loam

Sandy clay loam, sandy
loam, fine, sandy loam

ML, CL-ML,
SM, SM-SC

CH
SM, SM-SC,

SC

2.0 - 3.0 Dec -Apr
0.6 - 2.0

0.06 - 0.2

0.2 - 6.0

Low
Moderate

Low

Emporia
(l5E)

0-9
9 -37

37-50

50-75

Sandy clay loam, Sandv
loam, Claj, loam

Sandy clay loam, Clay loam, Clay
loam-

Stratified sandy loam to clay
loam

CL, SC, SM,
ML

SC, CL

SC, CL

SM, SC, ML,
CL

3.0 - 4.5 Nov - Apr 2.0 - 6.0
0.2-2

0.06 - 0.6

0.06 - 2.0

Low
Low

Moderate

Moderate

,t) USCS : Unified Soil Classification System
K: Permeability(2\

5.3 General

Soil stratification was based on visual examination of the recovered soil samples, laboratory testing and
interpretation of the field boring log by an experienced Geologist and 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.
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5.4 Sutrsurface Soil Conditions

FES

The subsurface soils encountered at each structure location have been summarized and are presented in
I tabular format below:I

BORING
LOCATION

soIL
LAYfR

SOIL DESCRIPTION DEPTH
RANGE
(FEET)

AVARAGE
SPT "N'
VALUES

(BPF)

AASHTO
SYMBOL

FES-1 Light brown, dry to moist, silty SAND with
roots "Topsoil"

0-0.5 SM

1 Lieht brown to brown- moist. siltv SAND 0.5-4 l0 SM
J Light brown, moist, sandy CLAY to sandy

SILT with lenses of clayey sand (SC) from 5

to 6 and organic matter from 13 to 1 5 feet

4-15 6 CL-ML

FES-2
I Light brown, dry to moist, silty SAND with

roots "Toosoil"
0-0.5 SM

2 Brown, moist, sandy CLAY 0.5-6 l0 CL
J Brown. moist, clayey SAND 6- l0 5 SC

+ Light brown, moist, sandy CLAY to sandy
SILT

t0-20 7 CL-ML

FES-3

I Light brown, dry to moist, silty SAND with
roots "Topsoil"

0-0.5 SM

2 Light brown, moist, sandy CLAY to sandy
SILT

0.5-4 8 CL-ML

-l Light brown, moist, silty SAND 4 -12 7 SM

4 Lieht brown. moist. sandv CLAY 12-20 7 CL

FES-4

I Light brown, dry to moist, silty SAND with
roots "Topsoil"

0-0.5 SM

2 Liehtbrown. moist. siltv SAND 0.5-6 9 SM
a
J Lisht brown, moist. sandy CLAY 6- l5 7 CL

AB-1

I Light brown, dry to moist, silfy SAND with
roots "Topsoil"

0-0.5 SM

2 Light brown, moist, silty SAND with trace
clav

0.5-4 SM

J Light brown, moist, clayey SAND 4-6 SC

AB-2

I Light brown, dry to moist, silty SAND with
roots "Topsoil"

0-0.5 CL-MI

2 Brown, moist, silty SAND 0.5-3 SM
5 Brown to light brown, moist, sandy CLAY to

sandy SILT
3-6 SC

Ground Water Conditions: The sround water table was not encountered in the rorings performed on August 15,2002.

Based on our extensive experience with similar soil types, it is expected that the majority of the
subsurface soils encountered within the borings performed, will consist of a cohesive and cohesion less

soils. Please refer to the soil boring profiles located in the appendix of this report for specific
information at each borine location.
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5.5 Ground Water Conditions

FES

The ground water table was not encountered in the SPT borings performed during the field exploration
program on August L5, 2002. Ground water levels tend to fluctuate in response to variations in seasonal
rainfall, infiltration, site topography and drainage. Based on the soil conditions encountered and the
USGS Topographic Map, FES estimates the seasonal normal high ground water level to be encountered
at an approximate depth of three (3) feet below the existing $ades. However, a "perched" ground water
condition, which dissipates with time may be encountered within the top three (3) feet following periods
of significant rainfall during and immediately following the wet season.

6.0 EARTEN DAM SOIL SUITABILITY AND STABILITY

6.1 Soil Suitability

The clayey sand (SC), sandy clay (CL) and sandy clay to sandy silt (CL-ML) soils are acceptable
material for the core of the Earthen Dam. Additionally, all the soils are suitable as fill material for the
Earthen Dam embankment [outer shell].

6.2 Stability

FES representative performed slope stability analyses by a two-dimensional limit equilibrium method
using the computer program PCSTABL6. This program was developed at Purdue University under
sponsorship of the Federal Highway Administration (FHWA). The program uses the method of slices to
determine the safety factor against deep seated circular failure.

Using a 3.0:lV side slopes, we evaluated the stability against slope failure at the highest embankment of
eight (8) feet. The soil parameters were developed from the SPT borings performed for the existing
Earthen Dam. Input data for the subsurface soils were obtained using general correlations from
laboratory test data and Standard Penetration Test N-values.

The global stability safety factors for the assumed embankment elevation of eight (8) feet and the draw

I down analysis were computed to U" Mlffi{$, respectively [!!e-1egy]red design factors of safety for
I the assumed design embankment and draw down should b" **|;fu#d, respectivelyl. The computed

factors of safety for the assumed highest embankment and the draw down analysis met the minimum

I required factors of safety.
I
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t 7.0 COMPACTION DENSITY TESTING

r Foundation Engineering Science, Inc. (FES) performed compaction density testing on the final subgrade

I material for the existing Earthen Dam. These tests were performed in general accordance with ther American Society for Testing and Materials (ASTM) Test Designation D-2922, titled "Compaction

I Density Testing with Portable Nuclear Gauge". The results of the compaction density tests are

I tabulated below:

I
I
I
t
I
I
I
I
I
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FIELD COMPACTION DENSITY REPORT'
Gauge # 26814 lModel# 13430 Density Std. Ct. 2516 I Moisture Std. Ct. I e:: I FES REP.: I CD

Proctor Dry
Density2

(pc0

opt.
Moist.

(%)

Passing

#2003

(%)

Material Description & Classification Source Compaction
Requirement

2 119.5 10.6 41.2 Brown clayey SAND (SC) On-site Moderate effort

J 116.5 t1.0 84.9 Brown to gmy sandy CLAY (CL) On-site Extensive effort

TEST
NO.

DEPTH
(inches)

ELEVATION
(feet)

PROC.
NO.

D.D.
(PCF)

MOIST
(%)

w.D.
(PCF)

%
COMP

PASS FAIL

I t2 Final Subgrade 2 117.8 6.0 t24.8 98.5 X

2 l2 Final Subsrade 3 t17.3 5.1 t23.3 100.7 X

J t2 Final Suberade J t20.4 6.4 128.r 103.3 X

4 t2 Final Suberade 2 t24.2 6.4 t32.1 103.9 X

5 12 Final Suberade 2 115.6 8.4 125.4 96.7 X

TESTNO. TEST LOCATION

1 Site No. 1, See Attached F gure 4

2 Site No. 2, See Attached F gure 4

J Site No. 3, See Attached Figure 4

4 Site No. l. See Attached Fieure 4

5 Site No. l, See Attached Figure 4

SPEC. REQUIREMENTS Utilitv Trench Sidewalk Structure Roadway/?arking Earthen Dam

COMPACTTON (%) 95.0

MOTSTURE (%) o.M. + 20

Comments

Compaction density testing was performed in general accordance with rASTM D2922, 'ASTM D698, "ASTM Dl140, "ASTM D2488

t0
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FES

A correlation between the SPT N-values and the relative density was developed based on the laboratory
test data shown above. The relative density of the subsurface soils within the upper eight (8) feet of the
Earthen Dam indicates that the compaction is approximately

8.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the subsurface exploration and laboratory testing programs, our site observations,
engineering judgment, review of the plans and specifications, the following conclusions and
recommendations are presented.

1. Compaction density testing was performed on the final/existing gade elevations. The
subgrade soils were compacted to 95.0 percent of the laboratory maximum dry density in
general accordance with ASTM D-698 [Standard Proctor] and to an approximate depth of
twelve (12) inches. Based on the limited tests performed, the fill material within the final
grade of the earthen dam placed appears to meet the intent of the project plans and
specifications. Additionally, the fill material placed within the earthen dam embankment
appears to have been compacted to a minimum relative density on the order of 90.0
percent of the laboratory maximum dry density. A minimum relative compaction of 90.0
percent is sufficient for similar projects.

2. The existing soils encountered within the earthen dam are sandy clay (CL), sandy clay to
sandy silt (CL-ML), clayey sand (SC) and silty sand (SM) soils. The clayey sand (SC),
sandy clay (CL) and sandy clay to sandy silt (CL-ML) soils are acceptable as core and
embankment fill materials. The silty sand (SM) soils are acceptable as fill materials for
the outer shells of the earthen dam (embankment).

3. The side slopes of the earthen dam were measured to be three (3) horizontal to one (1)
vertical [3H:1V] and as shown in the plans prepared by Rickmond Engineering, fnc.,
dated January L3,2003.

4. The global stability indicated that the down stream slopes will be stable during the
service life of the structure including flooded conditions for draw down periods.

5. Inspection was not performed during construction of the earthen dam. Additionally, a
core was not shown for the earthen dam in the project plans.

CORRELATION BETWEEN SPT N-VALUES & RELATIVE DENSITY
TEST

LOCATION
N-VALUE

(BPF)
WET

DENSITY
GCF)

RELATIVE
COMPACTION

(7o)

REMARKS

I 10 124.8 98.5 Pass
2 l0 r23.3 100.7 Pass
a
J 10 128.r 103.3 Pass
4 8 t32.1 103.9 Pass

l0 t25.4 96.7 Pass

II
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FES

Considering that a core was not constructed and the material encountered within the
Earthen Dam, water within the storm water management area dam may not be impounded
due to the presence of silty sand (SM) within the embankment and core.

During extended and heavy rain fall events, the water within the Earthen Dam will rise
but may not rise enough to seep through the over flow structure, thus seeping through the
embankment of the Earthen Dam. However, above design storm events may occur thus
overflowing above the embankment of the Earthen Dam.

9.0 REPORT LIMITATIONS

The engineering evaluation and analysis have been developed on the basis of the previously described
project characteristics and subsurface conditions. These engineering evaluation and analysis 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.

Our professional services have been performed, our findings obtained, and our engineering evaluation
and analysis 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 study report.
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FOI'NDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

I I 843-8 CANON BOI]LEVARD
NEWPORT NEWS, VIRGIMA 23606

PHONE: 7 57 -87 3-41 13 F AX: 7 57 -87 3-4t t4
EMAIL: RELAWAR @FESVA.COM

GEOTECHNICAL ENGINEERING STIJDY

THE VILLAGES AT WESTMINSTER
EARTHEN DAM CERTIFICATON

JAMES CITY COI'NTY. VIRGIMA

DATE:

AUGUST 8,2002

SCALE:

N/A

FES REPORT NO.

1-81295.115

FIGURE. 1

USDA SOIL SURVEY MAP
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FOUNDATION ENGINEERING SCTENCE, INC.
GEOTBCHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION
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NEWPORT NEWS, VIRGIMA 23606

PHONE: 7 57 -873-4113 FAX: 757-873-4114

EMAIL: RELAWAR @FESVA.COM

GEOTECHMCAL ENGINEERING STTJDY
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DATE:

AUGUST 8,2002
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N/A

FES REPORT NO.
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FIGT]RE -3
SAMPLE, PERMEABILITY AND BORINGS

LOCATIONS SKETCH
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FOT]NDATION ENGII\EERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION
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EMAIL: RELAWAR @FESVA.COM
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FIGURE _ 4

FIELD COMPCTION DENSITY LOCATIONS
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FOUNDATION ENGINEERING
. Geotechnical Engineering
' Environmental Management
' Construction Materials Testins

SCIENCE,INC.
1 1843-8 Canon Boulevard
Newport News, Virginia 23606
Phone: 757-873-4113 Fax: 757-873-4114
Email: relawar@fesva.com

AB-1

Sheet 1 of 1

PROJECT NAME: The Villages at Westminster - Earthern Dam Certification PROJECTNO.: 1-81295.115

CLIENT: Atlantic Homes, LLC DRILLING METHOD: Hand Auger

PFOJECT LOCATION: James City County, Virginia OBSERVED G.W.T.: Not Encountered

BORING LOCATION: See Figure 3 STATION NO.:
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MATERIAL DESCRIPTION

u.J
f
dx
)6zo
,-(E

Es

STANDARD PENETRATION
TEST N.VALUE

@ (Blows/Ft)

20 30 50 80

HOLE
COMPLETION

& REMARKS

SM Light brown, dry to moist, silty fine SAND with roots
"Topsoil"
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SM Light brown, moist, silty SAND with trace clay

SC Light brown, moist, clayey SAND

o(,
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@

@

(9z
COMPLETION DEPTH: 6.0 feet Sample Types:

I Auser Cuttins I ,o
[1]l vane Shear Pl Penetrometer

ffi set I Roct< core

Remarks:

DATE BORING STARTED: 8l8l02

DATE BORING COMPLETED: 8l8l02
ENGINEER/GEOLOGIST: lH

DRILLING CONTRACTOR: FES

Unless otherwise ffistratification|inesrepresentapproximateboundaries.
recorded. The transition may be gradual.
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1 1843-8 Canon Boulevard
Newport News, Virginia 23606
Phone: 757-873-4113 Fax: 757-8734114
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PRoJECT NAME: The villages at westminster - Earthern Dam certification PROJECTNo.: 1-81295.115

CLIENT: Atlantic Homes, LLC DRILLING METHOD: Hand auger

PROJECT LOCATION: James City County, Virginia OBSERVED G.W.T.: Not Encountered

BORING LOCATION: See Figure 3 STATION NO.:
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MATERIAL DESCRIPTION

uJ3
dx)6za
,.(E
Es

STANDARD PENETRATION
TEST N.VALUE

@ (Blows/Fl)

10 s30 s &

HOLE
COMPLETION
& REMARKS

\1.!

- --:-
i li'. rl

SM Light brown, dry to moist, silty SAND with roots
"Topsoil"

SM Brown, moist, silty SAND

r'

vi:

/.
;/
/
/.
;/.
/.
r'./
;4.
/.
r'.
/.
ia.
/.
,a

sc Brown to light brown, moist, clayey SAND with
pockets of sandy CLAY
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COMPLETION DEPTH: 6.0 feet Sample Types:

il Auger Cutting

lffll Vane snear
Ft
IX SPT

Juo
$ Penetrometer

fl noct core

Remarks:
DATE BORING STARTED: 818102

DATE BORING COMPLETED: 8l8l02
ENGINEEF/GEOLOGIST: lH
DRILLING CONTRACTOR: FES
Unless otherwise noted. water encountered but not lines boundaries.represent approximate
recorded. The transilion may be gradual.
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MOISTU RE-DENSITY RELATIONSH I P REPORT

Sat. Line for
S.G. = 2.70

10

Moisture Content (%)

15 20

)

I

Sample
Depth

Classification Nat'l

Moist.
S.G. LL PI

oh>

No.4

o/o <

No.200USCS AASHTO
1

0.0
SM A-2-6 10.8 2.70 NP 0 41.1

Test Results Material Description

Optimum Moisture Content = 10.5

Maximum Dry Densitv = 122.5

Brown silty SAND

Project No.: 1-81295

Project Name: Villages at Westminster Development

Location: Williamsburg, Virginia

Date: 0810112002

Remarks:

On July 30,2002 a FES representative obtained
a bulk soil sample of the on-site material.

Procedure: ASTM D698, Method A
Rammer: Manual
Preparation: Dry

FOUNDATION ENGINEERING SCIENCE, lNC. Fisure 1
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Sat. Line for
S.G. = 2.70
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Moisture Content (%)

15 20

,

o

I

o/o <

No.200

Brown silty SANDOptimum Moisture Content = 11.5

Maximum Dry Density = 119.5

Remarks:

On July 30,2002 a FES representative obtained
a bulk soil sample of the on-site material.

Procedure:ASTM D698. Method A
Rammer: Manual
Preparation: Dry

Project No.: 1-81295

Project Name: Villages at Westminster Development

Location: Williamsburg, Virginia

FOUNDATION ENGINEERING SCIENCE, INC.
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Sat. Line for
S.G. = 2.70

10 15 20 25

Moisture Content (%)

( I

I

)

Vo<

No.200

Brown to gray sandy CLAYOptimum Moisture Content = 13.5

Maximum Dry Density =116.5

Remarks:

On September 18, 2002 a FES representative
obtained one bulk soil sample from the existing
earthen dam.

Procedure:ASTM D698, Method A
Rammer: Manual
Preparation: Dry

Project No.: 1-81295

Project Name: Villages at Westminster Development

Location: Williamsburg,Virginia

Date: 09/1912002

FOUNDATION ENGINEERING SCIENCE, lNC. Fisurel



LIQUID LIMIT

Specimen ldentification

Foundation Engineering Science, Inc.
1 1843-8 Canon Boulevard
Newport News, Virginia 23606
Telephone: 757 -8734113
Fax 757-873-4114

Classification

ATTERBERG LIMITS RESULTS
Project Villages at Westminster Development

Location: Williamsburg, Virginia

Number: 1-81295



LIQUID LIMIT

Specimen ldentification

Foundation Engineering Science, Inc.
1 1843-8 Canon Boulevard
Newport News, Virginia 23606
Telephone: 7 57 -87 3-41 13
Fax: 757-873-4114

Classification

Reddish brown sandy CLAY (CL)

Reddish brown sandy CLAY (CL)

Reddish brown sandy CLAY (CL)

ATTERBERG LIMITS RESULTS
Project: Villages at Westminster Development

Location: Williamsburg, Virginia

Number: 1-81295
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: fn accordance with the requirements of the Chesapeake Bay Presewation Ordinance, Chapter
2j, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual enfitled
James City County Guidelinesfor Design and Construction of Stormwater Management BMP's.
Ercsion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release ofsurety, an "as-buih" plan prepared by a registered Professional
Engineer or Certitied Land Surveyor must be providedfor the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding stracture or dsm embankment, certiJication is required by a
Professional Engineer who has inspected the structure during its constraction. Cutently there are
over 20 water quality type BMP's accepted hy the County. )

Section 1 - Site Information:

Project Name:
Structure/BMP Name:
Project Location:
BMP Location:
County Plan No.:

.a \n t\aq<S *er-

F^-te\^gec\to.r 't. Go

5? - t60 q-I

ProjectType: FResidential
O Commercial
0 Institutional
Cl Public
O Other

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

3zz6t o6(} s7
Pc r-tt
R2-

Rcttbeu\rc.\ 6pc!- 6 Foc<t{(q.-t1 qe$es

O Business
O Office
D Industrial
D Roadway

Brief Description of Stormwater Management/BMP Facility: (Pct Po^E

Nearest Visible Landmark to SWM/BMP Facili8: Cer-tgtrro\t Coo,r\

Nearest Vertical'Ground Control ( if known ):
O JCC Geodetic Ground Contol A USGS D Temporary
Station Number orName:
Dahrm or Reference Elevation:
Control Description:
Control Location from Subject Facility:

Page I of 16

O Arbitrary O Other



Section 2 - Stormwater Management / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Construction of SWiWBMP Facility: SYes DNo flUntnown
Approx. Construction Start Date for SWM/BMP Facility: 5? ctra8 \n98
Facility Monitored by County Representative during Constructibn: - 0 Yes D No fiUnknown
Nameof SiteWorkContractorWhoConstructedFicility: bl.A. t\ory.Ltns ,sr,^c-.
NameofProfessionalFirmWhoRoutinelyMonitoredConstruction:
Date of Completion for SWM/BMP Facility: 5o rar,r+er \9a8
Date of Record Drawing/Construction Certification Submittal: 3 l/a l6 t

( Note: Record Drawing and Cons{ruction Certiftcations sre requiredwithin thirty (30) days of the

completion of Stormwater Management and/or BMPfacility construction. Record Drawings and

Construction Cerffications must be reviewed and approved by the James City County Environmental
Division prior to tinal inspection, acceptance and bond or surety release. )

Section 3 - Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsiblefor development of the proiect.)

tntrl.3\er L.L.(-,
MailingAddress: !o €ovt Scgt On. ,4ut\e $(

etsqcv.:\ U<-' sS -l.A. Z?!o9(o-= -

Business Phone: <q(a- 88oo Fax: Sa[l,o- €9S \to
Title:

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

ContactPerson: 6.t<.L,<- Deq\

FirmName: Ricky.,.-^) 6r,rlt,^-ennt,^.! .qrle-
Mailing Address: \ts\b |.{<rir-'arq(- Tv^er*r.\

LLJi l\iot^.Sb.r'^R t Vo'- Zbt85
BusinessPhone: 22ot^t't-l(e

BMP Contactsr:

Fax:
Responsible Plan Preparer: R<nr,..et\,.- St-sut+tr^g r P.€.

i4<€F

PlanName: tkq Vi C tlrestn^\,^S\qr
Firm's Project No. 9,G-to 6
Plan Date: € 16 tq-t
SheetNo.'sApplicabletoSWM/BMPFacility: c-3 I SL I SL | 5\ / 5g

(Note: Site lVork Contractor directly responsiblefor construction of the Stormwater

Management / B MP facility.)

Name: H. t5. b{o.v.Vr'vrS
Mailing Address: -leat *5

Contact Person: 1-(ot*'ov^) \\o t',.

Site Foreman/Supervisor: ,,^\< u\Ltr^ s
Specialty Subcontractors & Purpose (for BMP Construction Only):

2-Za,^qaa3

Per,-!Pa,*-\ Per.r'S rvls. Z3G,Ob
Business Phone: g-t3 - z\o\(2

Page 2 of 16



Section 4 - Professional Certifications:

Certiffing Professionals: ( Note: A Registered Professional Engineer or Certified Land Surtteyor is responsiblefor

preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the

drainage systemfor the project including any Stormwater Management/BMP Facilities.

A Registered Professional Engineer is responsiblefor the inspection, monitoring and

certification of Stormwater Management / BMP facilities during its construction. )

Record Drawine and Construction Certifications for Stormwater Manasement / BMP Facilities

Record Drawins Certification Constru'ction Certifi cation

FirmName:
Mailing Address:

Fax: V757.22Q' 4{z&a

Name:
Title:

Signature:
Date:

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual

condition of the Stormwater Management / BMP
facility. The facility appears to conform with the

provisions ofthe approved design plan, specifications

and stormwater management plan, except as specifically

noted.

( Seal )

Virginia Registered Professional Engineer

or Certified Land Surveyor

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.

Virginia Registered
Professional Engineer

Page 3 of 16

( Seal )



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

J 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),
Owner/Applicant, Contractor and County representative(s) are encouraged to attend the
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Contol preconskuction
meetings held for the project.

A tully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECARD
DRAWNG and CONSTRaCTION CERTIFICATION FORM and fuECORD DRAILING
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 constuction certification.

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 Cerfification. 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 stuctures, 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 tlose related to bedrock, soils, groundwater,
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original
design professional and the James City County Environmental Division.

Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management / BMP facility constuction. 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 tempomry sediment basin phase

of construction is complete. Final record drawing and construction certification of additional
permanent components is required once pernanent 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.

a

J
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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 structue 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 steam 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. Qttrote. Refer to the current edition of the Janes
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 tle 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 (l) blue/black line set for record drawings and one copy of the construction
certification documents with appropriate transmit|al. Under certain circumstances, it is
understood that the record drawing and construction certification submissions may be performed

by different professional Iirms. Therefore, record drawing submission may be in advance of
construction certification or vice versa. Upon approval and prior to release ofbond/surety, final
submission shall include one (1) reproducible set of the record drawings, one (1) bluelblack 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 GlS.system, it is requested that the

record drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an

acceptable electonic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable

format. The electronic file requirement can be discussed and coordinated with Environmental

Division staff at the time of final submission.
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STORMWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWING CIMCKLIST

( Keyfor Checklist is asfollows: W Acceptabte N/A Not Applicuble Inc Incomplete )

I. Methods and Presentation: ( Requiredfor all Stormwater Management / BMP facilities.)

}(K 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.

fK 2. Elevations to t}re nearest 0.1'unless higher accuracy is needed to show positive drainage.

Yrg 3 All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer

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

F 4. A11plan sheet revision blocks modified to indicate date and record drawing status.

yfl 5. A11 plan sheets have certification statements and certifying professional's signature and seal.

il. Minimum Standards: (Requirectfor all Stormwater Management / BMP facilities, as applicable.)

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

2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall

generally match approved design plans.

3 . 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.

pK 4. Top widths, berm widths and emtankment side slopes.

PY- 5. Show length, width and depth of facility or grading, contours or spot elevations as required to

veri$ permanent pool and design storage volumes were met or were reasonably close to the

approved design. Evaluation ofas-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 volumetic computations; and/or a check hydraulic routing to ensure approved

design water surface elevations, discharges or freeboard were closely maintained.

)LF 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at

least 100 ft. downsteam of the pipe outlet or to recorded site property line, whichever is closer.

Proper correlation is required between principal spillway (contol 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 nzurower than design.

!4-F 8. Elevation of the principal spillway crest or outlet crest of the structure.

€!7
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*v s. 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.

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

1 1. 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.

12. 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.

13. Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.

May need to obtain this information during construction.

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

\4r
{4-

'V4A

-& ls. Outlet banel diameter, length, slope, type and thickness class of material and type of flared end

sections, headwall or endwall.

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

V+ 17. BMP interior and periphery landscaping zones conform witli arrangements and requirements of
the approved design plan.

p ! 1 8. Maintenance plan taken from approved design plan transposed onto record drawing set.

p tr 19. Fencing location and type, if applicable to facility.

20. BMP vicinity properly cleaned of stockpiles and conskuction debris.

21. No visual signs of erosion or charurel degradation immediately downstream of facility.

22. Any other information formally requesti:d by the Environmental Division specific to the

constructed SWMiBMP facility.
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STORMWATER MANAGEMENT i BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: W Acceptahle N/A Not Applicable Inc Incomplae )

m. Group A - Wet Ponds ( Include:s A-t Small Wet Poncls; A-2 l(et Poncls; A-3 Wet Ext Det Ponds.)

*Y A1. All requirements of Section II, Minimum Standards, apply to Group A facilities.

W A2. Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for watertight joint
construction.

t'A A.3. Sediment forebays or pretreatrnent devices provided at inlets to pond. Generally 4 to 6 ft. deep.

pA A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least

12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy

equipment or vehicle use.

L) A A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment
monitoring purposes.

p A 4,6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical
soil additives based on requirements of the approved plan.

Y\k A7. 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 l0 feet inward from ttre normal
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per

the approved desrgn plans. (Note: Safety benches may be waived if pond side slopes are no
steeper than 4H:1V).

A8. No trees are present within a zonLe 15 feet around the embankrnent toe and 25 feet from the

principal spillway structure.

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

\4p A10. Low flow orifice has a non-clogging mechanism.

LIA A11. Aponddrainpipewithvalvewasprovided.

{-Y.- An. Pond side slopes are not steeper than 3H:lV, unless approved plan allowed for steeper slope.

jiA A I 3 . Eqd walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard.
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STORN,TWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWING CI{ECKLIST

( Key for Checklist is as follows: W Acceptable N/A Not Appticable Inc Incomptete )

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

( Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities
such as onsite or offsite storm drains, open channels, inlets, manholes,junctions, outlet protections,

deflectors, etc. Thesefacilities are external to the treatmentfunction of, but are directly associated with
drainage to andlorfrom a constructed SWM/BMP facitity. The intent of this portion of the certification is

to accurately identify the type and quantity of inflow or outflow points associated with thefacilityforfuture
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 up,slope or downslopefrom the normal physical limits of thefacility or 800 feet of
storm drainage conveyance system length, whichever is less. )

SDl. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

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

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

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

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

)(II. Other Systems ( Includes any non-typical, specialty, manufactured or innovative stonnwater
management/BMP practices or systems generally acceptedfor use as or in
conjunction with other acceptable stormwater mqnagement / BMP practices.

Requires evidence ofprior satisfactory industry use and prior Environmental
Division approval, waiver or exception .)

F* 01. All requirements of Section II, Minimum Standards, apply to this section.

f,J N 02. Certification criteria to be determined on a case-bv-case basis by the Environmental Division
specific to the proposed SWMIBMP facility.

Page 15 of 16



--1o.= James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

Name of Owner: kc
Nameoflnspectort 5J T6*a ^

TypeofFacility t ,rlZe/ /0" /

Weather Conditions:

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

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity ofthe BMP.
Urgent - The item checked requires immediate attention to keep the BilIP operational and to prevent damage to the facilit"v

Provide an explanation and details in the comment column, ifroutine or urgent are marked.
1/.a-

1/ //!Type: 
F-Final 

Inspection 0 County BMP Inspection Program 0 Orvner Inspection

Embankmenrs and Side stopes {s,// F-,ba"/<; 7V = /o t' g/5 '2/-///' O/S Scare gV.'rtU
o( uFFps P 6R-4tS z^//

7-rees, t?/t-cows /- a/ f"uts/r,/b
Sonze svr/ate e ,*rreeC. TZf,

D Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation
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Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) 0 None, Dry (Detention Basin)

/t/rra)n, 5tQn, b"* oZ

5"-e y'a z/ eaffir/3 t/o
/' /eez ar to u/ .7917.

2/2 <cPInflows (Describe Types/Locat ions'1: /7,

Condition of Structure

Trash and Debris

4// leeP u,r €S-t

PrincipalF|owContro|Structure-Riser,Intake,",".,

/ o" t-Fo*2p ?a.netcl Cweo€r)
tztZl-/ ierZ *- SeDr/9. SieC./1'/O7-e.

CaFar2 /'0/ /t'sn, r/ter

Principal Outlet Structure - Barrel, Conduit, etc. : 
= 

6 // ,4 c / ,4

s///n
Emergency Spillway (Overfl ow): ;ne/. 4r4nz,- zz 3a2tz -r2,',t o./bEuP

'.' 
iPage 2 of 3
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Facility Item

Nuisance Type Conditi

Mosquito Breeding

Animal Bunows

I o.*.

)ns:V
| '/

I Routine

r-
Grafliti

Other

SurroundingPerimeterconditions: ,l/"r+h g 5o'/4 lo/lr' &cr/ ul/oo/t *n e{an/
Land Uses

Vegetation

Trash & Debris

Aesthetics

Access /lvlaintenance
Roads or Paths

6Ptl ttc$s rt off (qrr+1.2.

Other By//er t/o"# *A^",4 y'f otts /s ol. ,

Remarr<s: .r(e,-to.,e freedr. -*ir7/ 
"e9 a/l e,n/rrf (eo t"e y'-t'lV h)

. R€Frrc *,arr/ J.o/e/ d.l:, ",.- /"V ol 2/t e-/rr/- (-'oore','so//)
n .#u/,/..' /),r r.,/ (l*l) /oor'so nrrn -ro.y'4 en/ /y "/ q/"*'' '/

e c/eao lForz7p Za<n.Lv Bctc/cea7t arh t /e/-ts,1'114*s{o/MFFvry7aF
o c/eo. vpf )o-'r(ii.r,- -rr.. , . Z'=oq/ /-z'"/QrP'

I o S,e;ga 6r.7rl/rr/ rruc,/ /4 /,/rr-- a/ es .
o Qtaelt/ta"r,ltslcpr) ser2 uva€ 2- 3'@ o,r+4// ,fro: t€P/ r'F6.

c'/v*/-"/ /0-t5/ or /i4 eurF,?LL. BftEL/9/ Z,t&4/a//.
7CL€E-{ F€t2 4-b/ /ee?rn F,ze 9ec ?/pe Z- (Sr:)

a CLryy' /
/v(,4s P,f7ry: 7<45'/ * lrbns (lo'/) Fwr tu0 0F tuM

O /=r r-c .l- :i€€72 /co-r>€ &.aL/on: eaQrz- ?t,Ze 7 oev -fcar>c-.
elva,te ff- fr-ot-, Le-zg /Ourr'./ccsZ€ .

Overall Environmental Division Internal Rating: _

o^,", y'/,//uL ,,oy*

SWMProg\BMP\CoInspProg\DetRet.wpd

.t

';:,
iX{

' '*':ll'

.*H'i
,r.i.i'.:l

, -1.:":.i.:i;i'

' ..1,'i,
:;ri -: ',ii:t:',,
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THE WLLAGES AT WESTMINSTER
RETENTION PONDS

BMP AND DRAINAGE CALCULATIONS

RICKMOND ENGINEEMNG, INC.
1643 Merrimac Trail

Williamsburg, VA 23185
(7s7) 229-1776

Project It{0. 96106

August 6,1997
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HICKMOND ENGINEERING, INC.
1643 C Merrimac Trail

Williamsburg, Virginia 231 85-5624
(8041 229-1776 or(804) 898-4149

Fax Number (804) 220-9370

cl-curirEoav K1ry\S oar. 1lztl41
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RICKMOND ENGINEERING, INC.
1643 C MerrimacTrail

Williamsburg, Virginia 231 85-5624
(BAq 229-1776 or(804) 8e8-4149

Fax Number (804) 220-9370
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1******************************* scsHyDRo*******************************
******************************* Version 3.2].*******************************
****************** COMPUTER_ATDED HYDROLOGY & HYDRAULICS

****************:k**

PROJECT: VILU\GES E WESTMINSTER
User: Rickmond Engineering
Date: 08/07 /1997 ?hursday
Time:1L:59:45

fnput: Wf I2.IN
Output: VWII2.OUT

NUMBER OT STORMS TO BE MODELED : 1
NUMBER oF CHANNELS : 0
NUMBER OF SUBAREAS : ].
UPSTREAM HYDROGRAPHS ENTER AT : O

LOCATTONS
NUMBER OF TfME STEPS : 300
COMPUTATIONAI TrME INCREMENT : .100 Hours

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

system will be .30.000 hours.

======================= UNIT HIDROGRApH METHODOLOG!

The scs DrMENsroNLEss uNrr HyDRoGRApit is used in all runoff
computations.
The peak rate factor (PRE.) for all unit hydrographs is 484 (U.S.

Customary
unitsl ox 2.08356 (Metric units).

1******************************* scsHyDRo*******************************
******************************* Version 3.21*******************************
****************** COMPUTER-AIDED HYDROI,OGY & HYDRAULICS

*****r**************

PROTIECT: VILLAGES G WES?MINSTER
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User: Rickmond Engi-neering
Date: 08/07 /1997 Thursdav
Time:11:59:45

Input: WI12.IN
Output: WII2 . oUT

SUBAREA DATA

TIME OF

SUBAREA AREA CONCENTRATION CURVE BASEFIOW
ID NO (mf2) (hrs) NUMBER (cfs) DOWNS?REAM

CHANNELS

1 .088L 1.010 65.00 .0

Composite Watershed Curve Number = 55.00
Minimum Subarea Time of Concentration = 1.010 hours.

1******************************* scsHyDRo*******************************
******************************* Version 3.21

**** * * * * * * *** * *"* * *"1* * * * * *.t * * ** *
***.*************** CoMPUTER_AIDED HYDROLOGY e HYDRAULICS*******************

PROJECT: VILLAGES e WESTMINSTER
User: Rickmond Engineering
Date: 08/07 /L997 Thursday
Time: 1l-: 59: 45

f nput: WII2 . fN
Output: WII2.OUT

RETURN PERIOD
(yrs): 2

-===================== RAINFALL HYETOGRAPH INFORMATfON
==:==:===============

RAINTALL HYETOGRAPH: SCS TYPE II
RAfNFALL DURATIONz 24.00 Hours
RAINFALL DEPTH: 3.50 Inches

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

.000, .00 2.000, .08 4.000, .17 6.000, .28
7.000, .34 8.000, .42 8.500, .47 9.000, .51
9.500, .57 9.750, .60 L0.000, .63 10.500, .71

11.000, .82 11.500, .99 11.?50, L.25 L2.000, 2.32
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12.500, 2.57
16. 000, 3. 08

13.000, 2.70
20. 000, 3.33

13.500,
24 .000 ,

SCSHYDRO

14.000, 2.87

SUBAREA

2 .80
? qn

"l * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
************.1************** ****

* * * * * * * * * *.* * * * * * * * ** * * * * * * * * * * * Version 3 . 21*******************************
****************** CoMPUTER_AIDED HYDROLOGY e******************* HYDRAULICS

PRO.TECT: VILLAGES G VIESTMINSTER
Input: WIf 2. IN

Output: WII2 . OUT

(yrs): 2

SUBAREA SUBAREA

RETURN PERTOD

AREA (square miles)
TIME OF CONCENTRATION
RUNOFF CURVE NUMBER
BASEFL0W (cfs)
DOWNSTREAM CHANNELS

SUBAREA

.0881
1.01

65.00
.00

SUBAREA RUNOFF (cfs)

(hrs ) :

I
I

TIME:
.L On

(hrs )

hrs

+.00

hrs

+.10

hrs

+.20

hrs

+.30

hrs

+.40

hrs

+. 50

hrs

+.60

hrs

+.70 +.80

hrs hrs

I
I
t
I
I
I
I
I

.00
.00

r_.00
.00

2 .00
.00

3. 00
.00

4.00
.00

5. 00
.00

6. 00
.00

7.00
.00

8. 00
.00

9. 00
.00
10. 00

.00
11.00

.79

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

nn

.00.

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

,00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 " 00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.01 .15
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I
I
t
t
I
I
I
I
I
I
I
I
I
I
I
t
I
I

12.00 |

14.83
13. 00 |

5. 65
14.00 |

3. 65
1s.00 |

2 .54
16. 00 |

Z.UJ
17.00 |

1.88
18.00 |

1. 73
r_9.00 |

1.58
20.00 |

1.43
21.00 |

1.29
22.00 I

L.20
23. 00 I

L.t4
24.00 |

2s.00 |

.u5
26.00 |

.00
27.00 |

.00
28.00 |

.00
2e.00 I

.00

2.4'7 5.15 8.'14 12.60

13.17 17.i2 10.55 9.54

5.28 4.96 4 .70 4 .47

5.JZ 5.5v 5.ZO 5.tJ

2.46 2.39 2.32 2.27

2.03 2.07 1.99 1.97

1.86 1.85 1.83 1.82

7.72 1.70 1.69 1.67

1.57 1.55 1.53 L.52

1.4L 1_.40 r-.38 1.37.

1.28 7.27 L.26 t.25

1. l_9 1. 18 1.17 L.l',t

1.14 r_.13 1.10 l_.04

.28 .22 .17 .13

.42 .02 .01 .01

.00 .00 .00 .00

.00 .00 .00 .00

.00 .00 .00 .00

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

15.55 :-'7.25 17.90 17.60 16.49

8.60 7.80 7.14 6.58 6.09

4.29 4.15 4.03 3.91 3.78

3.03 2.92 2.82 2.72 2.63

2.22 2.17 2.I4 2.I0 2.07

1.95 1.94 1.92 1.91 1.89

1. 81 L.79 1. 78 1.7 6 1. 75

r.66 r.64 1 . 63 1 . 61 1-. 60

l_ . 50 L.49 L. 4'1 L.46 r. 44

1.35 1.34 1.33 7.32 1.30

L .24 L .23 L .22 1, .2r L .20

1.16 1.16 L.15 1.15 1.15

.96 .84 .72 .59 .4',1

.10 .08 .06 .05 .04

.01_ .0r_ .00 .00 .00

.00 .00 .00 .00 .00

.00 .00 .00 .00 .00

.00 .00 .00 .00 .00

L7.90
12.60

RETURN PER]OD

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

*********.********************** Version 3.21
*** ***********************-*****
****************** CoMPUTER_AIDED HYDROLOGY e HYDRAUIICS*******************

PROJECT: VILLAGES G WESTMINSTER
User: Rickmond Engineering
Date: 08/07 /1997 Thursday
Time:11:59:45

Input: VWI12. fN
Output; WII2 . OUT

(yrs): 2

DOWNSTREAM HYDROGRAPH



I
I

DISCHARGE (cfs)

I
I

TIME:
'r-. yu

/hrsl
hrs

+. 00

hrs

+. 10

hrs

+. zv

hrs hrs

+.40

hrs

+. 50

hrs

+.60

hrs

+.70 +.80

hrs hrs

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.00
.00

1 nn

.00
Z. UU

.00
3. O0

.00
4.00

.00
5. 00

.00
5. 00

.00
7.00

.00
8. 00

.00
9. 00

.00
10.00

.00
11. 00

L2.00
14.83

13. 00
J. b5

14.00
3. 65

r.5.00
2.54

16. 00
z.v3

17. 00
1.88

18.00
r. /5
19.00

1. 58
20.00

1. 43
21.00

L.29
22.00

L.20
23. 00

r..14
24 .00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

2.47

13. r_7

5.28

3 .52

2.46

2.03

1.86

r. tz

l-. 57

1 A1l. ar

1.28

r..19

l-. l-.t

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

s. 15

Lt.72

4 .96

??q

2.39

2.0L

l_. 85

t.70

l_.55

1.40

1,27

1.18

t-. 13

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

. UJ.

r.7. 60

6. 58

2.72

2.L0

1.91

1,,7 6

l_.90

r. 5z

T.2J.

.59

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

t6.49

6. 09

3.78

2 .63

2.07

L.89

r..75

1. 60

r.44

1. 30

1- .20

t_. l_5

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

8 .7 4 12.60 L5.55

10. 55 9 .54 8. 60

4.70 4.47 4.29

3.26 3. 15 3. 03

2.32 2.27 2.22

1.99 t.97 1. 95

1.83 I.82 L.8l_

l_ . 69 t.67 J..66

J. . J5 t.5Z J_. )U

1.38 1.37 r..35

L.26 t.2s 1.24

L.L7 1. 17 t.16

1.10 1.04 . 96

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

t7 .25 l_7.90

7.80 '7 .t4

4.15 4.03

2.92 2.82

2.77 2.L4

L.94 1.92

t.79 1.78

1.64 1 . 63

1.49 r.47

1. 34 1. 33

L.23 1.22

l_.l_6 1.15

.84 .72

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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.37
25.00 | .28 .22 .17 .13 .10 .08 .06 .05 .04

.03
26.00 | .02 .a2 .01 .01 .01 .01 .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 I .00 .00 .00 .00 .00 .00 .00 .00 .00

.00

PEAK DISCHARGE (cfs): 17.90
TIME TO PEAK (hrs) : 12.60

Hydrograph Saved In: WII2.DAT

1******************************* scsHyDRo
********* ** ***************:!****
******************************* VefSiOn 3.21*******************************
****************** COMPU?ER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: VILI,AGES G WESTMINSTER
User: Rickmond Engineeri_ng
Date : 08 / 0'7 / t99? ?hursday
Time: 1L:59: 45

fnput: VWII2.IN
Output: WII2.OUT

(yrs): 2

PEAK

DISCHARGE

( cfslac)

============================ HYDROLOGIC SUMI,IARY
:========:

===================== Volumgs, Losses, and Discharges

SCS TYPE fI Hyetograph.
SCS DIMENSIONLESS UNIT HYDROGRAPH was used.
APPL]ED RAINFALL DEPTH (inches): 3.50

RETURN PERIOD

PEAK

DISCHARGE

(cfs)

VOLUME OF
RAINFALL VOLUME OF RAINFAII

APPLIED RUNOFF LOSSES

(ac-ft) (ac-ft) (percent)

SUBAREA 1 16. 445 3. 5352
?1't

78.50 17.901
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I

WATERSHED L6.445 3. 5352 78. 50 | 17. 901
. 317

TOTAL WATERSHED AREA (square miles): .0881
TOTAL VOLUME OF DfSCHARGE LEAVING WA?ERSHED (ac-ft): 3.5352

COMPOSITE WATERSHED CURVE NUMBER: 65.00
MINIMUM SUBAREA TIME OF CONCENTRATIoN: 1.010

hours.

NOTE: 'VOLUME oF RUNOFF" includes surface runoff only; baseflows are

i-ncluded in this summation. The "TOTAL VOLUME OF DISCHARGE
LEAVING

VIATERSHED" includes all basef]ows.
1:



I ,":,:
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I
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lOO YEAR I{YDROGRAPH
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1******************************* scsHyDRo
*******************************
******************************* Vgrsion 3.21

*******************************
****************** CoMPuTER_AIDED HYDROLOGY & HYDRAULICS

*******************

PROJECT! VILLAGES G WESTMINSTER
User: Rickmond Engineering
Date: 08/07 /1997 Thursday
?ime:1,2:00:52

Input: WIf 100. IN
Output: WIf100.OUT

============================ PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED ; 1
NUMBER OF CHANNELS : O

NUMBER OF SUBAREAS : 1
UPSTREAM HYDROGRAPHS ENTER AT : O

LOCATIONS
NUMBER OF TIME STEPS : 3OO
COMPUTATIONAL TIME INCREMENT : .100 llours

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
computatj-ons.
The peak rate factor (PRF) for a.Ll unit hydrographs is 484 (U.S.

Customary
units) or 2.08356 (Metric units).

1******************************* scsHyDRo*******************************
******:r.************************ Version 3.21*******************************
****************** COMPUTER-AIDED HYDROTOGY & HYDRAULICS*******************

PROJECT: VILLAGES e WESTMfNSTER
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User: Rickmond Engineering
Date: 08/07 /1997 Thursday
Time:72200252

Input: VWII100. IN
Output: WIf100.OUT

SURAREA DATA

TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID No (mi2) (hrs) NUMBER (cfs) DOWNSTREAM

CEANNEI,S

I .088r_ r_. 0r_0 65 . 00 . 0

Composite Watershed Curve Number = 65.00
Minimum Subarea Time of Concentration = 1.010 hours.

1******************************* scsHyDRo
****rk************ **************
******************************* Version 3.21*******************************
****-t*****.******** CoMPUTER_AIDED HYDROLOGY & HYDRAUT,ICS*******************

PROJECT: VILLAGES G WESTMINSTER
User: Rickmond Engineering
Date: 08/07 /1997 Thursday
Time: !2200:.52

Input: WIf 100. IN
Output: WfI100.OUT

(yrs): 100
RETURN PERIOD

====================== RAINFAIL HYETOGRAPH INFORMATION

RAINTAIL HYETOGRAPH: SCS TYPE II
RAINFALL DURATIONz 24.00 Hours
RAINFAIL DEPTH: 8.00 Inches

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

. 000, . 00 2.000, . 18 4 . 000, . 38 6. 000, .64
7.000, .78 8.000, .96 8.500, 1.06 9.000, 1.18
9 . 500, 1. 30 9.750, 1. 38 10. 000, 1. 45 L0. 500, 1. 63

11.000, 1.88 11.500, 2.26 11.750, 2,85 12.000, 5.30



I
I
I
I
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I

12. 500, 5. 88 13. 000, 6. 18 13. 500, 6. 39 14 . 000, 6. 56
16.000, 7.04 20.000, 7,62 24.0a0, 8.00

1******************************* scsHyDRo*******************************
*,1*******"********************** VefSiOn 3.21*******************************
****************** CoMPUTER_AIDED HYDROLOGY & HYDRAULICS

***:k*******.** *** ***

PROJECT: VILLAGES G WESTMINSTER
Input: VltilIL00.IN

Output: VV{IIL00.OUT

(yrs): 100

SUBAREA SUBAREA

RETURN PERIOD

AREA (square miles)
TIME OF CONCENTRATION
RUNOTF CURVE NUMBER
BASEFLOW (cfs)
DOWNSTREAM CHANNEI,S

SUBAREA

.0881_
1. 0L

65. 00
.00

SUBAREA RUNOFF (cfs)

SUBAREA

(hrs ) :

I
I

TIME:
+. 90

(hrs )

hrs

+.00

hrs

+.10

hrs

+. 50

hrs

+.60

hrs

+.20 +.30 +.40

hrs hrs hrs

+.70 +.80

hrs hrs

I
I
I
I
I
I
I
I

.00
.00

1. 00
.00

2.O0
.00

3.00
.00

4.00
.00

5. 00
.00

6. 00
.00

7.00
.00

o nn

.ul.
9. 00

. t5
l_0. 00

2 .99
11.00

20 .92

.00

.00

.00

.00

.00

.00

.00

.00

.00

.dt

.00

.00

.00

.00

.00

nn

.00

.00

.00

.uo

1. 0r_

5.db

.00

.00

.00

.00

.00

.00

.00

.00

.00

.uv

1. 17

4 .40

.00

.00

.00

.00

.00

.00

.00

.00

.15

1.35

s. 04

.00

.00

.00

.00

.00

.00

.00

.00

.00

.22

1 q6

5 .82

.00

.00

.00

.00

.00

.00

.00

.00

.30

l_.78

6.70

.00

.00

.00

.00

.00

.00

.00

.00

.00

.39

2 ,03

7 .94

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.49 . 61

2.37 2.62

9.76 13.33
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12.00
82.91

13. 00
24 .95

r.4.00
L4.47

r_5. 00
9.76

16. 00

17.00
6. 99
18.00

6. 38
19. 00

5.76
20. 00

21.00
4 .63
22.00

4.26
23. 00

4.05
24.00

r..30
25. 00

.10
25.00

.00
2'7 .00

.00
28.00

.00
29.00

.00

34 . 56 53.26

71.32 61.72

22.95 2L.28

13.87 13.30

9.44 9.15

7 .64 7 .56

6.93 6.87

6.32 6.26

5.70 5.64

5.10 5.04

4.59 4.55

4.23 4.20

4.03 3.99

1.00 .78

.08 .06

.00 .00

.00 .00

.00 .00

75.30 95.97

54 . L0 47 .66

19.89 18.73

12 .7 6 12 .27

8.88 8.64

7.47 7.40

6.81 6.74

o. Iy o. J"5

5. 58 5.52

4.s8 4.e1

4 .50 4.46

4 . l_8 4.1,6

3.88 3.69

.61 .47

.05 .04

.00 .00

.00 .00

.00 .00

PEAK RUNofF (cfs):
TIME TO PEAK (hTs}:

109.41

4L .96

r.7.80

t'J" .7 9

8 .44

7 .32

6. 68

6.07

5.46

4.88

4.43

4.13

3.38

.37

.03

.00

.00

.00

114.57

37.18

r7.46

11.34

8.26

7 .25

o. oz

6. 01

5.39

4 .82

4.39

4.11

2 .97

.29

.02

.00

.00

.00

r.14 . 57
t2.s0

1r_3.11

33.31

16.44

10.91

8.10

't .I9

6. 56

5. 95

q??

4.77

4.36

4 .09

2.53

.22

.01

.00

.00

.00

L06.25 95. 48

5U.Uv 21.55

15. 80 15. 13

r.0. 50 I0.12

7.97 7.85

7 .72 7 .06

6. 50 6.44

5.89 5.83

5.27 5.21

4.13 4.68

4.32 4.29

4.08 4.06

2.08 l_. 66

.I7 . L3

.01 .01

.00 .00

.00 .00

.00 .00

1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * SCSHYDRO*******************************
***************.1*************** Version 3.21*********.**********************
****************** CoMPuTER_AIDED HYDROLOGY & HYDRAULICS*******************

PRO,IECT: VILLAGES G WESTMINSTER
User: Rickmond Engineering
Date: A8/07 /1997 Thursday
Time:72204t52

Input: WIIL00. IN
Output: WIIL00. OUT

(yrs): l-00
RETURN PERIOD

DOWNS?REAM HYDROGRAPH



I
I

DISCHARGE (cfs)

I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

TTME:

thr<l
hrs

+. 00

hrs

+. IU

hrs

+.24

hrs

f .5u

hrs

+.40

hrs

+ 5tl

hrs

+. 60

hrs

+.70 +.80

hrs hrs

.00
.00

1.00
.00

2 .00
.00

3. 00
nn

4.00
.00

5. 00
.00

6. 00
.00

7.00
.00

8. 00
.01_

9. 00
.73
r.0. 00

z.Y9
11.00

20.92
12.00

82.9I
13. 00

Zq.JJ

14.00
t4.47

15. 00
9.76

16. 00
7."14

l- /. uu

18.00
6. 38
19.00

5.7 6
20. 00

q 1q

21.00
{I .05

22 .00
4 .26

23 .00
4.05

24 .00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.03

.87

34.56

71.32

22.95

13. 87

9 .44

7 .64

6. 93

o.5z

5.70

q, 1n

4.59

4.23

4.03

.00 .00

.00

.00

nn

.00

.00

.00

.00

.00

.00

.30

1.78

6.7 0

r.r_4.57

37.18

t't .06

t1.34

8.26

7 .25

6.62

O. UI

5.39

4 .82

q .5>

4.tt
2 .97

.00

.00

.00

.00

.00

.00

.00

.00

.00

.39

2.03

7.94

1l_3.11

55.51_

t6.44

r_0. 91

8.10

7 .I9

6.56

5. 95

4.77

4.36

4.09

z. J5

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 . 00

.00 .00

.06 .09

i_. 01 1. L7

3. 86 4.40

s3.26 75. 30

6I.72 54 . 10

21.28 19.89

13.30 t2.7 6

9.15 8.88

7 .56 7 .47

6.87 6.81

6.25 6. L9

5.64 5. s8

5.04 4.98

4.55 4.50

4.20 4.18

3.99 3.88

.00 .00

.00 nn

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.49 .61

2.31 2.62

9.'76 13.33

t_06.25 95.48

30.09 27 .33

15.80 1s.13

10.50 t0.L2

7 .97 7.8s

t.rz /.ub

6. 50 6.44

5. 89 5. 83

5 .27 5 .21,

4.73 4.68

4.32 4.29

4.08 4.06

2.08 7.66

.00

.00

.00

.00

.00

.15

.00

.00

.00

.00

.00

.00

.00

.22

1. 35 1. 56

5.04 5.82

95.97 109.41

47.66 4t.96

18.73 17.80

L2.27 l_1.79

8 ,64 8.44

7.40 '1.32

6.7 4 6. 68

6.13 6.47

5.52 5.46

4.93 4.88

4. 46 4.43

4.t6 4 . 13

3. 69 3.38
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1.30
25.00 I 1.00 .78 .61 .47 .37 .29 .22 .17 .13

.10
26.00 | .08 .06 .05 .04 .03 .02 .01 .01- .01

.00
2'1 .00 I .00 .00 .00 .00 .00 .00 .00 .00 .00

.00
28.00 | .00 .00 . 00 .00 .00 .00 .00 .00 .00
nn

29.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

PEAK DISCHARGE (cfs) : 114.57
TIME To PEAK (hrs): 12.50

llydrograph Saved fn: VWIfL00.DAT

1******************************* scsHyDRo*******************************
******************************* Version 3.21

** ************************.1****
**************,r*** coMpuTER_AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: VILLAGES G WESTMfNSTER
User: Rickmond Engineering
Date: 08/07 /1997 Thursday
Time: 12tQ0t52

f nput: WII100. IN
Output: Wf 1100. OUT

(yrs ) : l-00
RETURN PERIOD

============================ HYDROITOGIC SUMMARY

===================== VOlUmeS, LOSSeS, and DiSChafgeS

SCS TYPE fI Hyetograph.
SCS DfMENSfONLESS UNIT HYDROGRAPH was used.
APPLIED RAINEAII DEPTH (inches): 8.00

VOLUME OF I

RAINFAIL VOLUME OF RATNFALT I PEAK
PEAK

APPLIED RUNOFF LOSSES I DISCHARGE
DISCHARGE

(ac-ft) (ac-ft) (percent) 1 (cfs)
( cfslac)

I

SUBAREA 1 37.589 18.307
z.u5z

I

I

s1.30 I 114.568
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TOTAI I

WATERSHED 37.589 18.307 51.30 | 114.568
2.032

TOTAL WATERSHED AREA (square miles): .0881
TOTAL VOLUME oF DISCHARGE LEAVING WATERSHED (ac-ft): 18.3073

COMPOSITE WATERSHED CURVE NUMBER: 65.00
MINIMUM SUBAREA TIME OF CONCENTRATION: 1.010

hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are

incfuded in this summation. The "TOTAL VOLUME Of DISCHARGE
LEAVING

,- 
WOtERSHED" includes all baseflows.



I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

8t I
I
I

Worksheet 2:. Runoff curae number and nrnoff

Pro3ecr 
gY tttAY

Locatlon checked

o.te r.{l?3totJ

Dace-

clrcie on", @ 
DeveloPed

l" Runoff curve nuob'er (CN)

Powc) G

I

I

I

I

use cN - Igl
cN (welghted) -ffi{fff'.-

2. Runoff

FrequencY

Ralnfall, P (24-hour) .'

Runoff, a ....---aU;"'P 
and CN wtth cable 2-1, fig' 2-I'

or eqs. 2-3 and 2-4')

yr

1n

1n

Product
of

CN x area
Cover descrlPclon

(cover lYPer treacment, and

hydrologlc condltlon;
Percent inPervtousl

unconnected/connecced lopervlous
area ratlo)

Soll name
and

hydrologtc
SrouP

(apgendlx A)

(e.oo0 Csr,ree)

Storra fl Stora #2 Storrn fi3

"^
?,5
6,3

D-Z
(210-VI'TR-55, Second Ed', June 1986)
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Worksheet 3: Time of concentration (Tg) or travel time (T1)

Locatlon Ta'wte< Cf:tE Cou^\}', \h checked Dace 

-

proJeet Vl\\ogcs @ $)es*vnrus\er sv-R\ IT Dare r{l?3lql

Pgr'.ro S -

per, flon tYPc can be ueed for each

Ctrcle ooe: 6"s?q Deve!'oPed

clrclc on., (fr. chrough subarea

NOTES: Space lor as oaay as leo segEen!3
rrorkaheec.

Include a @Pr scheoatlct or descriPtlon of flon eegaenra'

Sheet flos (APPlicable co T" only) Seguent ID

l. Surface descrlptlon ('table 3-l) .

2. llannlog's roughnese coeff., a (table 3-l) "

3. Flov length, L (total L < 300 ft) "

4. Tuo-yr 24-hr ratnfall, Pt

Cooputc Tr...... hr

Ng
L&RY
rrroOE4

6.t{Q -

eeo
8,5

,6?-
.gz l+

ll, and 19) ....... hr

tc

1a

Shallos conceutrated flon Segnent

7. Surface descriptl'on (Paved or unpaved) ""'

8, Floo lengthr L .. ......

9. llatcrcourse eloPer a eo o e r..

- o'oo7 (nt')0'8Do't--_.0q6F
'2

10. Average velocttY' V

tr r -.!3600 v

ID

(ftgure 3-l) .

Coapute Tt ......

fr
f.tl f.c

ftl a

hr

ID

)fr-
channel flow Segnent

12. Crosil aectlonal flon atear 8

13. lJetled gerloecerr P,

14. Ilydraullc radlua, t - * ConpuGe r ....... ft
rt

15. Channel slope, !..* ..... ftlft

16. ldannlng's roughness coeff.' n ..
.. 1.49 r2l3 ellz17. V -ff CooPuce V....... ft/s

18. Flon lcngthr L .. ft
t19. Tr - j66d=[ Coapuce Te ...... hr

20. tliterehed or eubarea T" or Ta (add Ta ln cteps 5,

Bc-
UNPAEE

85o
.og\E
3,q
.OG l+

(21GVI-TR-55, Second Ed., June 1986)
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Worksheet2:RunoffculTenumberandnrnoff

proJect Vi\\qter @ $Jettrtnrr"t-tcr gv t{!uT

Locaclon !Sov^*$ Ct\B Couw*: Checked Dace'-

clrcte one: Present @ PoPnE

oare {lL3f97

8s I
I
I
I
I
I

I

I

I

I

J! use onry one

CN (seighted) '

2. Runoff

FrequencY

Ralnfa ll '

Runoff' Q
(Use P

or eqs.

CN source Per llne.

total product 3999't'i
loEal area €6. {

G'\*8 use Gil '
t

'€o"'

P (24-hour) ....

and CN wtch cable 2-t, f !'g. 2-I,
2-3 and 2-4.)

yt

tn

ln

Cover descrtPtton

(cover !YPe' creattoent'r and

hYdrologlc condttlon;
percenc tmPervtous;

unconnecEed/connected topervlous
area racto)

CN .L/
Area

Fr"q""
Eoij
cJr,

Producc
of

CN x area
Sotl name

and
hydrologlc

SrouP

(appendtx A)

({
I

al
q,

F

I
6l

oo

,L

.f
I(\

lL

€+{eoFc,A
f,sb\1JStot',
cRAVel/ cB)

tr"rco6s
((rcA Csvec) 6b 21.q6 \5R-t.?.3

6\ \€. \o Itott.l1)It 
cg)

GvoSS \
/rl.aaA CoVer\

qg 4* 5,65 59ts,10It CB)
R"6t / D*tu.r.nog

qs
I

\.1O Lt60.borr cs)
Reods

/.,9
'g t2

56.L\ 3659.(a5Togal,s '

Storo fl Sroru f2 Storo il3

7 too
3,t g.o
6tl 3.q
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ttttI
L

i

F

?ro1ecr !i\\q8.< @ tl)estvntrl.+tcr sv BlgF o"t" Hl23l9J

Locatlon s.a,,lr* Cr*S Co,;r.t\ r\A checked Dace 

-
eopo SCtrclc one: Ptesent @

Clrclc one: Q Ta throuSh

as oaoy asNOTES: SPace for
rorkaheec.

Include a

Sheec flon (Appllcable to T" only) Segoeot

l. Surface descrlptlon ('tablc 3-l) ........""

2. l{annlog'a roughoesa coeff., o (table 3-l) "
3. Flou length, L (total LS 300 fs) ..

4. Tnolr 24-hr rainfallr Pt ...... ......

5. land eloper ! oror

oap, scheoatlcr or descrlpclon of flotr setoenc8'

eubarea

tuo segnent. O.:_ flor typc can be uaed for each

eq

Worksheet 3: Time of concentration (Tg) or travel time (T1)

ID

6.r.-is$
'2s

Shallon conceotrated florr

*"n:.. T. ...... hr

Segnent ID

fr
La

fcltt

fr

f.xltt

ttl s

hr

ID

fr2

ft

fr

fxlf,t

ftl e

7. Surfacc descrtpcloo (Paved or unpaved) .....

8, Floo lcngthr L .............: .........

9. lfatcrcourse eloger 8 roreo

tO. Average veloclty, V (fi.8ure 3-l) .

tr t --L-3600 v
Coapute TE ... ...

Channel flos Segnent

Conpuce V .... ...

12. Crogir eectlonal flog 8re8' a

13. Tetted pertneter, pl, ...

14. Eydraullc radlua, . '* Conpute r .......
tstl

15. Channel clope, a rrr.

16. l'tanalng's roughness coeff.l r .o

17. y - r.sg 
"1/3 "l/2

18. Flow length, L ..
t19. Tr - 5E6d-T Coopute TE ......

20. tfbtcrshed or eubarea T" or Ta (add Ta ln eteps 6

ft
hr

t

-r.il
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Worksheet 6a: Detention basin storage,
peak outflow discharge (qJ known

ry \{WS Date

Ctrecked Date

qlzzlq-T

Fcuo:rE

o
6
6
E
t
o
c
c

e
(,

!l

1.

Detentl.oo basln storage

v
6. i'Data:

Dralnage 8E€8 o \ -a$8&.!rr2
Ratnfall dletrlbutloo 

-rypc (I, IA, II, III) - -)* ,;r" + 
wlch flgure 6-l)

lsc | 2nd
8 3 tate

.oz

Runoff, Q . .. ... 1r.
(Froo norksheec 2)

Runoff voJ.uroe,

O t-?

3,4

t,t{l

7.

8.

L/

2.

3.

4.

Fregueucy...... yr

Peak lnflorr d1s-
charge, g1 .... cfa

V, ... . ac-ft
(v, - Q\53.33)

9. Scorage voluoe,
Vs ... . ac-ft

10. l{Axlor.rn etager E""*
(Froo plor)

(Fro rorkahcct 4 or 5b)

Peak outflos dls-
charge, 9o .... cfs

v ' 6\t6oo c.f
(v8 - vr(t') )

r

J! 2nd etage 9o lncludes lst a.cage'qo.

-z3Corprra" !

.D-7

a

7

,Z
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RICKMOND ENGINEERING, INC.
1643 C Merrimac Trail

Williamsburg, Virginia 231 85-5624
(804) 229-1776 or(804) 898-4149

Fax Number (804) 220-9370

q(o\oo
qa

co,-cur-oreoe, R\lnS *rr {la3lQ7
SHEETNO.

CHECKED BY

SCALE
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1******************************* poNDopT
*********** :k**** ****** *** *****tr
****************'k************** VefSiOn 1.83

*******************************
****************** CoMPuTER_AIDED HYDROLOGY & HYDRAULTCS

*******************

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/12/1997 Friday
Time: 09:46:58

Output: WIIP2.OUT

SOLUTION FOR ]. STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

I
I
I

1 VWII2.DAT

AILOWABLE
PEAK PEAK RUNOFF

TAILWATER
STORM INFLOW DISCHARGE DURATION VOLUME

STAGE
NUMBER (cfs) (cfs) (nin) (ft3)

/f{-l

L7 .902 N/A 1794.00 .1540E+06
s2 . 000

1**************************:k**** poNDopT
*******************************
***********.******************** version 1.93*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/t2/1997 Friday
Time:09:46:58

Output: Wilf IP2 . OUT

Stage-Area-Dis charge
Filename: WIIP.DAT

I
I
I
I
I
I
I
I



I
I
I

TAILWATER STAGE: 52.000 feet.
INITIAL STAGE: 52. 000 feet.

================== STAGE-STORAGE-DISCHARGE RELATIONSHIP
=== ==== = ==== = == === =

I
I
I
I
I
I
I
I
I
I

STAGE
( fr)

STORAGE
VOI,UME
(ac-ft)

DISCHARGE
(cfs)

50. 000
5r..000
52.000
53.000
54.000
55.000
56. 000
57. 000
58.000

.0000

.3t2.J
1.199
!.876
2.602
5.519
4.2L0
5. UYJ
6 .037

.0000

.0000

.0000
4.750
5.490
6. 1_40

43.83
97.81_
146.1

I

1****************************:r** poNDopT
*******************************
**********.r******************** Version 1.93*******************************
***********.******* COMPUTER-AIDED HYDROLOGY E HYDRAULICS

******************'t

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/L2/L997 Friday
Time: 09: 46:58

Output: WIIP2.OUT

TAILWATER STAGE: 52.000 feet.
INITTAL STAGE: 52.000 feet.

MAXIMUM ELEVATION: 53.66 feet.
MAXIMUM INFLoW: 17.90 cfs.

MAXIMUM OUTFLOW: 5.238 cfs.
MN(IMUM STORAGE: 2.355 acre-feet.

CONTINUfTY ERROR: .4598-03 percent.

POND
SURFACE

TIME TNF'LOW RATE OUTFLOVT RATE
ELEVATION

(min) (cfs) (cfs)
(fr)

I
I
I
I
I
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l2

18
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52.000

52.000

52.000

52.000

52. 000

52. UUU

52.000

52.000

52.000

s2.000

JZ. UUU

52.000

52. 000

s2.000

52. 000

52. 000

52 . 000

s2.000

52. 000

s2.000

s2. 000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

.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

.000

zq.

30

42

48

54

60

66

72

78

84

90

96

lo2

108

r_ 14

L20

L26

L32

15U

1iA

r.5 0

156

t62

168

L'7 4
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52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

52.000

s2. 000

s2.000

52.000

52.000

52.000

52.000

s2 . 000

s2. 000

52. 000

52.000

52.000

s2.000

52.000

52.000

s2.000

s2.000

180

186

192

198

204

2t0

zLo

222

228

234

240

zqo

252

258

264

270

276

282

288

294

300

305

3]-2

3L8

324

330

342

348

?ql

. 000

.000

. 000

. 000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

. 000

. 000
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. 000

.000
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52.000

52.000

52. 000

JZ. UUU

52. 000

52.000

52 . 000

52. 000

52. 000

52.000

52. 000

52.000

52.000

52. 000

52. 000

s2. 000

52. 000

52. 000

52. 000

52. 000

32 . VVV

52. 000

52. 000

52. 000

52.000

52 . 000

52.000

52.000

52.000

52.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

. 000

. 000

. 000

.000

. 000

.000

. 000

.000
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.000
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. 000

. 000
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. 000
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.000

.000
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.000

.000

360
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1* ****************** * ****** ***.1*
**r********* **rk******* ** **** ****
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***** ***************:l**********

****************** CoMPuTER*ATDED HYDROLOGY*******************

PROJECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering

& HYDRAUIICS



Date: 09/12/L997 Fridav
Time: 09:46:58

output: WIIP2.OUT

ROUTTNG SUMMARY
SIMULATION MODE
rOR THE ABOVE CASE *_--

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INTIOW OUTTLOW
NUMBER {ft) (ae-ft) (cfs) (cfs)

1 53.660 2.36 L7.902 5.238
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IOO-YR STORM ROUTING
t
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1*************i.***************** poNDopT
*******************************
****************************r?** Version 1.93

***********************.*** *****
**************i*** COMPUTER-AIDED HYDROLOGY & HYDRAULICS

*******************

PRO,IECT: VILI,AGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/L2/L997 Friday
Time:09:50:03

Output: Wf IP100. OUT

SO],UTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER TIYDROGRAPH IN FILE:

I
I
I
I
I
I
I
I
I
I
I

1 WIIIOO. DAT

AILOWABI,E
PEAK PEAK RUNOFF

TAILWATER
STORM INFLOW DTSCHARGE DURATION VOLUME

STAGE
NUMBER (cfs) (cfs) (min) (ft3)

ffr-\

1- 114.568 N/A 1?94.00 .7975E+06
52. 000

1******************************* poNDopT
*******************************
******************************* Version 1.93*******************************
****************** CoMPUTER_ATDED HYDROLOGY & HYDRAULICS

* * * * * *;t** * ** ** ** *.a *

PROJECT: VILLAGES AT I^IESTMINSTER
User: Rickmond Engineering
Date: A9/L2/1997 Friday
Time: 09:50:03

Output: WIIP100.OUT

Stage-Area-Dis charge
Filename: VhIIIP.DAT
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TAfLWATER STAGE. 52.000 feet.
INITIAL STAGE: 52.000 feet.

================== STAGE*STORAGE-DISCHARGE RELATIONSHfP
==== === == ====== ====

DISCHARGE
(cfs)

.0000

.57 28
I. IJ'

1.876
2 .602
3.379
4.210
5. 095
6. 037

1******************************* poNDopT
*******************************
******************************* Version 1.93*******************************
****************** COMPUTER-ATDED I{YDROLOGY & HYDRAULICS*******************

PRO,fECT: VILLAGES AT WESTMINSTER
User: Rickmond Engineering
Date: 09/L2/1997 Friday
Time:09:50:03

Output: VWIIP100.OUT

TAILWATER STAGE: 52.OOO feet.
INITIAI STAGE: 52.000 feet.

I,IAXIMUM ELEVATION: 56. 99 feet.
MAXIMUM INFLOW: L14.6 cfs.

MAXIMUM OUTFLOW: 97.40 cfs.
I\AXIMUM STORAGE: 5.088 acre-feet.

CONTINUITY ERROR: .1128*03 percent.

POND
SURFACE

TIME INFLOW RATE OUTFI,OW RA?E
ELEVATION

(min) (cfs) (cfs)
, f s IlrL,

STAGE
/3rI\ru,

STORAGE
VOLUME
(ac-ft)

I

50. 000
51. 000
52. 000
53. 000
54 . 000
55.000
55. 000
57. 000
58.000

.0000

.0000

.0000
4.750
5.490
5.140
43. 83
97.8L
t46.L
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52.000

0

1,2

18

24

30
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<A

60

65

72

78

84
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108
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L20
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138
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l_J o
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J_7 4
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PROJECT: VILI,,AGES AT WESTMINSTER
User: Rickmond Englneering
Date: 09/L2/1997 Friday
Time: 09: 50: 03

Output: WIIP100.OUT

ROUTING SUMMARY
STMUI,ATION MODE
FOR THE ABOVE CASE **_-

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INTLOW OUTFLOW
NUMBER (ft) (ac-ft) (cfs) (cfs)

56.992 5 . 09 114.568 97.398

OW tl-

Al l{'t ''



RICKMOND ENGINEERING, INC.
1643 A Merrimac Trail

Williamsburg, Virginia 231 85-5624
(757) 22s-1776 or (757) 898-4149

Fax Number (757) 229-4683
'AL.'LATED* 
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SHEET NO. t37

CHECKED BY



RICKMOND ENGINEERING, INC.
1643 A Merrimac Trail

Williamsburg, Virginia 231 85-5624
(757) 22s-1776 or (757) 898-4149

Fax Number (757) 229-4689

R(oto(>
SHEET NO. \?ts
oALcuLATEDBY R"naS- oote B | 7197
CHECKED BY
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BIRKELEY DISTRICT
JAMTS CITY COUNTY, VIRGINIA

DAT[: DECtMtstR 12, 1996 SCALT: 1"=300'

RTFfREF]CIS:
DB 559 @ pG 578 -

$tr%
50' PERMAi\IINT VIRGINIA
NA'TURAL GAS TASIMENT
ROUTT #60 LrM[rED ACCTSS
20, SANITARY sI}YTR IAffMTNT

DB
DB
D8
PB
DB
PB
TAX

365 & PG 821
18S & pG 729 *
664 & pG 186
54 & PGS 44,*,1"6
809 & pG 6.36
65&PGlb
MAP (32*2), PARCTL (1*57) -. tN PARr

rf
MSrutry MAp
SCALE: 1"=2000'

SUBDIVISION CIRTIFICATT
THIS SUBDIVISION OF PROPERTY AS SI-IOWN
AND IN ACCORDANCE WITH THE DESIRES OF

A
fil
frt/)

HERTON IS WITH THE TREE CONSENT
THE UNDERSIGNTD OWNER.

WARHILL ASSOCIATIS L. L. C.

B/ :

KINNTTH L. ALLEN

STA'rc OF VIRGINIA,
COTJN'TY OF JAI'/ES CITY, TO WT :

It, A NOTARY PUBLIC IN AND FOR THE COUNTY
AND STATT AFORESAID DO HERTtsY CIRTIFY THAT THE PERSOFI WHOSE NAME IS
SIGNED TO THE FORTGOING WRITING HAS ACKNOIVLEDGED TTII SAI/E BEFORE MT.

GIVEII UNDER MY I-IAND AND SEAL THI$.__-DAY OF 1995.

NOTARY PUBLIC :

MY COMMlSSlOf.t EXPIRES :

STATE OF VIRGINIA,
COUNTY OT JAME5 CITY

SURVTYOR,S CTRTIF'ICA-TT

I CERTIFV THAT THI$ PLA'T OF SUBDIVISION }VAS MADE BY ME AT TI-II
DIRECTION OF THE OWNEH, ,\IID T}"1AT TFII SUBDIVISIOhI IS ENTIRELY
w"rHrN lHE SOUhTDARTES JF LAND COVERED By DIED inUly Or RECORD
lN cLERK',S OrFtCt OF Ctficutr COURT .OF "fl-li COUNTY OF JAMES Ctry,
VIRGIfIIA]IN DB 809, PG OJ{J.

IDLOE MORECOCK, III, CL;

I HEREBY CER'nFY Tr-rAT T0 "rH[ 8EST My OF KNOWLttiGE AND BELtfF, ALL
OF THT REQUIREMINTS OF "T'{E BOARD OF SUPTRVISOFTS AND ORDINANCTS
oF THE COUNTY OF JAMIs CtTy , VtRGtNtA, REGARD|N0 rHr pLA-mNG OF
SUBDIVISIONS WITHIhI TI.IE COUNTY HAVE BEIN COil/PLIID IVITH.

EDLOE MORECOCK, III, CL.S

*OWNIRlDI:YELCPtRry,'*

S/ARHILL ASSOCIATIS. L,L.C.

,AL[- 5-rRIt'rS
FOR PUBLIC

ARI HTRBY DIDI(JA ID
u5t.

. slaTlsl_aAt INr0R_f,l-ATtoN .

Allt,r\ Of LCITs
I\RI,A OF RIGHT OF WAY
I-OTAL ARIA SUBDIVIDfi)
f?fl,il Ali.llt,l6 ARtA

18.37 ACRIS
5.4e ACR[$

2:3.83 ACF'.rfS
167.4* ACRrS

CIRT ICATI OF APPROVAL
T|.-IIS SUBDIVISION A5
IN ACCORDANCT UI TH

ADMITTTD TO RICORD.

SHOWFI HERION I5 APPROVTD B'/ ]'HI UhIDTRSIGI..IID
TXISTING SUBDIVISION RTCULAIIOI{$ AND MAY BT"

AGEFIT OF GOVTRNIi!G BODY

VIRGINIA DTPAR-TI/IN"T OF TRAi.]SPOi?TA]"ION

DA-t-[

IN 'IHE CLERK,S OFFICE OF THE
THf MAP SHOWI.I HERTON WAS
DIRECTS.

FOR THE COUNTY OF JAMES
ADMITTED TO RECORD AS TI.IE

CIRCUIT COURT
PRESENTID AND

CITY,
LAW

DAT[

-rtsTt

PLAT BOOK -"* , PAGE

DATE

NOTES:
1) rHts pRopERTy ts LOCATED tN rL00D zoNE "A" & "AE"

AS SI{OWN ON FLOOD INSURANCE RATI MAp COMMUI.IITY*
PANTL NUMBERS 510201 OO2OB & 510201 OO35B, ETFECTIVT DATE

2) pROpfRTy coRNrRS TO Bt SET By EDLOT MORECOCK il1, CLS 0F
RICKMOND ENGINETRING, INC.

HTALTH OFTICER
(Tl-ilS PROPERTY 15 SInWD By prJELtC U/A'rirt
ANI] PUBLIC SIWTR.)

i04J - (l lt/err irrioi i r ,-rri

Willir:rnsb'-r.,J .iA. i i,:i''
i'd()4.)7_:!g-- I 7 7b ,;r li';J1, 4 rzj..i

&M$swrnseg:Lllg, lrue

DA IE

u/ATFR.
EACH LOT
BY PUBLIC

$[wtR
IACH LOT
BY PUBLIC

W'TFIII! THIS SUBDIVISION IS TO BE SERVTD
V/ATTR SUPPLITD BY JAMES CITY SERVICT AUTHORITY.

WITHINI THIS SUBDIVISION IS TO BE SERVED
SEWTR SUPPLITD BY J,AI'dES CITY SEFTVICS AUTHORITY.

ui'lt Lnqrneerirrg
i-.t, .,,' :''r,r?rrt,.:l {:rrt;irreerrl,_;

L-<trir,J Siui'vey,ltq

SHLT"T 1 OF +
96106p11.DW0

PAUL

2-6*91.

ARHILL ASSOCIATIS, L,L,I
2 EATON ST., $UrE 1101

HAMPTOI.I, VA. 23669



NO-IES:
1) WETLANDS DELINEATED BY DOMINION ENVIRONMENTAL CONSULTANTS, INC, AND' 

FIELD LOCATED BY RICKMOND ENGINEERING, INC,
2) MONUMENTS WLL BE INSTALLED AS REQUIRED IN SECTION 17-34 THROUGH THE VILLAGES AT WESTMIN$TEA

17-36 OF THE SUBDIVISION ORDINANCE. AT LEAST TWO NEW OR EXISTING
MoNUMENTS Ar ExrERroR suBDrvrsroN BouNDARTEs SHALL BE REFERENoED PHASH I, SHCTION ITO 'I}IE COUNTY GEODETIC CONTROL NETWORK,
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JAMTS CITY COUNITY, VIRGINIA
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WETLANDS DELINEATTD BY Doi\illNlON Ef"iVIRONMtNTAL COI!SUL'[ANTS, lNlC" Al'lD
rIELD LOCATED BY RICKiyIOND tNGlNl[tRll'lG, lNC.
bIONUMENTS IVILL BE IFISTALLED AS RTQUIRTD IFI SICTION 17*J4 T}jROUGH
\7*36 OF THE SUBDIVISIOF] ORDIf\IANCT. AT LEAS TWO NIW OR EXISTII'IG
M0tIUMENTS A"l- tX'rERl0R SUEIDIVISION tiOUNDARIES SFIAL.L Bt RtrtRtNC[t)
TO TI.IE COUFITY GEODETIC CONTROL FIITWORK.
IN ACCORDANCE Wru SICTIOFI 17_33 OF THI SUBDiVISIONI ORDINANCE, ALI--

UTILINTS SHALL BT PLACTD UNDIRGROUND.
TXISTING MOI']UMfNTS AT THT SUBDIVISIOI'J BOUI'IDAIIY ART RITIRThICID TO
JAME$ CITY COUNTY MONUMINT STA-nON NO, 308 (NAD27),
ANY OLD YYELLS ON SITT SHALL B[ PROPTRLY ABANDONID ACCORDING TO
STATE PRIVATE WELL REGULATIONS.
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LIN T TABLI
NUMBTR DIRECTION DISTANCf

L1 N 27',07'20" W 44.88'
L2 s 27',O7'2A" E 101.93',

LJ s 4g'14'38" E 32.53'
L4 s 49"14'38" E 65.00'
L5 s 49'14',38" E 76.25',
L6 s 50"45'23" E 14.3s',

L7 s J6'58'00" f 37.82'
L8 5 36"58'00" r 30.00'
L9 s 36'59'00" E 30.00'
Ll0 N J6'58'00" W 68.39',
111 s 50'45'2J" E J1.09'
L12 Fr 38'02',46 W 38.44'
113 s 50'52'34" E 87.92',
L14 s 50'52'34" E 28.21'
115 s 50'52'34" E 47.81'
116 5 50"52'34" E 53.88'
L17 s 50'52'J4" f 11.12'

118 s 5a'52'34 E 65,00'
119 s 50'45'23" E 65.00'
L2A s 43'.53'32" E 70.87'
L21 s 43"53'32" E 65.46',
L22 s 4J'53'32" I 68.55'
L23 s 4J'53'32" E 68.99'
L24 N J7"51'04" W 74.47'
L25 I'l 56'58'00" W 65.00'
L26 N 36"59'00" W 11.94'

L27 N 36"58'00" W 53.06
LzB N J6'58'00" W 21.94'
L29 N 36"58'00" W 43.A6'
130 N 36'58'00" W 31.94'
131 N J6'58,00,, W 33.06'
L32 N 36'59'00" W 41.94'
L3J tl J6'58'00" W 23.06'
L34 N 36'58'00" W 51.94'
135 i! J6"58',00" W 13.06
LJ6 N 36"58'00" W 65.00
I a'l s 36"58'00" f 05.00'
138 5 36"58'00" f 15.17'
LJ9 5 36',58'00" f 75.OO'

140 s J6"58'00" E 19.98',

L41 s J6'58'00" t 55.O2'
L42 5 J8',04'45" U/ 90.67'
L4J s 29"16'17" W 104.23'
L+4 s 29'1S'17" W 117.26'
L45 s 27'.25'24" W 25.AO'

146 t'l 65'26'29" E 25.00'
L47 l*l 36'58'00" W 41.46',

148 N 55'02'00" E 22.14'
[_49 N 5J'02'00' E 22.14'
150 N 53'02'00" I 88.39'
151 s 24'Jg'50" E 111.15'

L52 N 5J'02'00" E 109.93'
L5J s 36"58'00" E 14,13'
154 I'l 5J',02'00" E 60.18',
155 N 5J',02'00" E 62.77',
156 " N 12'03'54" W 84.60'
L57 f.l 51'18'J1" E 103.30'
158 f! 05'59'14" Ul 96.37'
159 N 63'16'58" W 107.36',
160 N 36'51'41" W 69.14'
161 N 36'51',41 W 65.39'
L62 l.l 36'51'41 w 24.53'
163 N J6'51',41 w 41.24
164 N 36',J6'48" E 111.25',

165 t'l 84'22'25" E 108.98'
166 N 36'51'41" W 55.77'
L67 N 51"42'22" E 53j4'
168 N 36"51'41" W 67.,38'
169 s 5J',08'19" W 100.00'
170 N 36'51'41" W 31.82'
L71 !; 05'22'2CI" E 49.6'/'
t-72 s 691d12" W 57.93'
L73 N 36'51'41" W 55.77'
L74 5 5J"08'19" W 125.00'
L75 N 28',57'35" W 100.00'
L76 5 44'12'25" E 44,OO'

L77 5 5Q"45'2.3" E 4.86'.

CURVT TABLT
NUMBEF DELTA ANGLE CHORD DIREC'ilON TANOEI'IT RADIUS ARC LENGTH CHORD LENGTH

c1 79'oJ'00" s 86'46'08" E 28.88 35.00 48.29 44.55
C3 02'38'.22" s 49'26'12" E 22.53 97t,.00 45,05 45.05
c4 03'54'31 s 46',09'46 rL 33.37 978.00 66.72 66.71
c5 03'54'31" s +2'15'74" E 33.37 978.00 66.72 66.71

c6 03'19 59" s 38',38',00" E 28.45 978.00 56.89 56.88
c8 43'41'27" s 15'07'17" E 10.CIz 25,4A 19.06 18.61

C9 17',23'42 N 01'59',24" W 6.12 40.00 12.14 12.1Q

cl0 67',46',17" N 4433',24 W 26.86 40.00 47.31 44.60
c11 57',77'45" s 72"54'35r' W 21.85 40.00 40.00 38.35
QI2 57"17'45" s 15'36',50" !V 21.85 40.00 40.00 38.35
cl3 67'37'25 s 46'50'45 E 26.79 40.00 47,21 44.52
c14 43'41'27" N 58'49',44" W 14.Q2 25.00 19.06 18.61

cl5 90'00'00 N 08'02'00i" E J5.00 J5.00 54.98 49.50
cl6 90'00'00" N g1'59'00f' w 35.00 35.00 54.98 49.50
c17 o3'22',19 s J839',10" E 30.08 1022.40 60.14 60.14
c18 a3z3'27" s 42',O7'A3l' E 31.74 1022.0A 63.46 63.45
c19 03'33'27" s 45'40'30r E 31,74 1022.00 63.46 63.45
c20 0J'18',09" s 49'06'19" E 29.46 1022.00 58.91 58.90
c21 a2'26'QQ" N 49'32'23" W 16.96 798.65 33.92 33.92
c22 07'19',44 N 44',39',31 W 51.15 798.65 't02.16 102.09
c23 02'56',55 N 3931',12',r W 20.55 798.65 41.09 41.09
c2+ 19'01'10" N ?B'32',1f i W 5.80 35.00 11.62 11.57
c25 73',46',48 N 17'51',49" E 26.27 35.00 45,07 42.02
c26 03'05'04 N 56'17',44f' E 68.65 2550.00 137.27 137.25
c27 0210'11" N 55'04',33" E 47.81 2525.OO 95.61 95.61
c28 73'46',48 s 85'16'19" E 26.27 J5.00 45,Q7 42.02
c29 02'26'24 N 57'22'5ff E 53.77 2525,40 147.5J 1o7.52
cJ0 14',1g',12" s 41\3',49" E 4.39 35.00 8.74 8.71

c31 17',50',32" N 42'5g',5gr W 36.89 235.00 73,18 72.88
c32 08'37',40 N 56'14',05" w 17.73 235.0O J5.39 35.35
CJJ u\8'29" s 51'52'26 -c. 14.52 n72.AA 29.04 29.O4
c34 03'36'56" s 49'24'53i', E 40.09 1272.00 80.15 80.1J
c35 03'26'48 s 45'53',12" E 38.27 1272.Q0 76.52 76.50
cJ6 ()3',26'48" s 42',26'24" E 38.27 n72.OA 76,52 76.50
c37 03'26'48 s 38'59',37" E 38.27 127z.QA 76.52 76.50
cJ8 00'18'15 s J7'O7'06r E 3.37 1272.AO 6.74 6.74
cJg g7'18'17" s 06?1'081', w 33,39 55,00 53.33 48.32
c4c) 02'41'43 5 51'41'09',i w 34.77 1a,7g,aa 69.53 69.52
c41 Q2'34'18" s 51'44'51'r W 34.16 1522.04 68.31 68.J0
c42 92',34'18" s 83"15'09" E 36"61 35.00 56.55 50.60
c45 46:11',13 s 1s'52r24 rr 10.66 25.00 2AJ5 19.61

c44 71'47'49" N 26'40',42" W 28,95 40.00 50,12 46.91
c4$ 52',O4'1J" N 88'J6',43', W 19.54 40.00 J6,J5 35.11

046 46'45'02 s 41'59'39? w 17.29 40.00 32.64 31.74
c47 43'09'40" s 02'58'41 E 15.82 40.00 JO.l J 29.42
c48 58',35'.42 s 53'51',22" E ?.2.44 40.00 40.91 39.15
c49 46'11',l3" 5 60'03'37r' E 10.66 25.OA 2Q.15 19.61

c50 83'.22'00" N 04'43',0dP E 31.17 J5.00 50.9J 46.55
c51 o3'31',27 $ 44'39'16 W 46.82 1522.OA 93.61 93.60
c52 01'37',50" $ 44'58'40" W 21.03 1478.OA 42.06 42.06
c5s 97,14'.24 N B5'J5',1zf', W 39.73 35.00 59,40 52.52
c54 A,A'24'22" S,37'10'11 f

E. 4.66 1J16,OfJ 9.3J 9.33
c55 a312"18" s J6"59'31r', r 36.82 1310,00 73.61 73,84
c56 07'15'5:l $ 44'12'35 'E 83.54 1J16.00 166.85 166.74
c57 o3'12'18" s 49'26'4q" E 36.82 1316.00 73.61 73.60
c58 01'29'53', s 61'4/'.15 E ',7.41 1316.00 34,02 34.02
c59 22'39'59 N 4g'12',55i

,W
33.07 165.00 65.27 64.85

cs0 25',A8'32". N 25'19',39 'vl 7.BA 35.00 15.56 15.24
cs1 7J'46',48" hl 24'og'01 E 26.27 35.00 45.O7 42.02
CO? 7s',Oz',25 N 82'53'0fl' W 25.92 35.00 44.62 41.66
c63 15"4V'10" N 38'?8:18tr w 4.85 J5.00 9.64 9.61

e64 16"47',1Q $ 22'41'0€ 4.8S 35.00 9.64 9.61

c65 7302',25 s 21'45'5gi w 25.s2 J5.00 44.62 41.66
c66 o2'26',10" N 01'0s'46

,E 56,88 2675.00 113.74 113.73
c67 o2'43',Q8 N S7.J6:19f E 63.48 2$75.00 126.eJ 126.9?
c68 02"39'02" N 54'55'14{ E 61,89 2675.0O 123.75 123,74
c69 67',22',48" N 0J'06'41i" E 1S.67 25.00 29.4Q 27.74
c70 75',29',34 s 00'56'4i "E 30,97 40.00 52.70 48.97
c71 5717'45 s 67'20',21 E 21.85 40.00 40.00 J8.35
c72 57',17',45 N 55'21'54

,E
21.85 40.00 40.00 38.35

c73 6717'4$ N 01'55'61 W 21.85 40.00 40.00 38.35
Q74 03:56',07" N.,90'16'49" E 91.04 2650.00 182.01 181.97
c75 73'A2'2, " N 89'10'09" W 25"92 55.00 44,62 41.66
c78 73',Q2'75 $ 15'26',41 W 25.92 J5.00 44.62 41.66
c77 15'47'.14" N 44'45:10" W 4,85 35,00 9.64 9.61

c78 15'47',10" 5 28!$8f0( ,E 4.85 J5.00 9,64 9.61

c7g 00'58'J3" N ,62'11!59[ E 22.78 2675.A0 45.56 45.56
CBO 46'-11',12" $ 59'57'19' E 10.66 25.00 20.15 19.01

c81 6?"21'Q6 f.l st'52'21i w 24.24 40.00 43.53 41.41

e82 s4'02';0" N 26\9',2V" E 4?.93 40.00 65,65 58.5J
c83 63'19:0S" s 80'01'15r E 20.06 40.00 37.19 35.86
c84 62',42',44" $ 22'01'50" E ?4,37 40.00 43,78 41.6J
c85 46',1r1:15" N 1$:46'04" W 10.66 25.4O 20.15 19.61

c86 ao'26'43" rLN 60'49'04 r0.50 265A"0A 20.59 20.59

THffi VIKKAffiffiffi AT' WffiffiTMruffiTffiffi
Ph4Affiffi t, ffiffi#fiffiru |

BTRKILEY DISTRICT
JAMTS CITY COUNTY, VIRGINIA

DATE: DTCEMBER 12, 1996 $CALE: 1"=100'

Ricl<mond" ki.c.
1643-C Merrirnoc'lroil
Williomsburg VA 23185
(804)229-1776 or 898-41 49

Crvil [ngrneering
In'iironrnerrtol [ngineering

Lond Surveyin'g
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THffi VILtAGffiS AT Wffi$TKlIN$Tffiffi
PF{ASffi I, $ffiCTION I

BIRKTLTY DISTRICT
JAMES CITY COUNTY, VIRGINIA

DATE: DECEMBTR 12,1996 SCALE: 1":300'

V|c|r{TTY MAP
SCALE: 1":2000'

OWNfR'S CIRTIFICATT
THIS SUBDIVISION OF LAND SHOWN ON THIS PLAT AND KNOWN AS TFIE

WESTMINSTER, PHASE I, SICTION I IS WITH THE TREE CONSENT AND IN

WITH THE DESIRES OF THE UNDERSIGNED OWNERS, PROPRIETORS, AND

STATE OF VIRGINIA,
COUNTY OF JAMES CITY, TO WIT :

A NOTARY PUBLIC IN AND FOR THE COUNTY
AFORESAID DO

THE FOREGO]NG
EREBY CERTIFY THAT THE PERSON WHOSE NAME IS

SIGNED TO WRITING HAS ACKNOWLEDGED THE SAME BEFORE ME,

A

N
t^l

.1 l

REFERENCES:
DB 559 @ PG 576 -
DB. 365 &, PG 821
D8,186',& PG 729 *
DB 664 & PG 186
P8 54 & PGS 44-46
DB 809 & PG 636
PB65&PG16

50, PERMANINT VIRGINIA
NATURAL GAS EASEMENT
ROUTE #60 LTMTTED ACCESS
20, SANITARY SEWER EASIMENT

ACRES
ACRES
ACRES
ACR[S
ACRES

TAX MAp (32-2), pARCfL (1*57) - rN PART

ALL STREETS ARE HERBY DEDICATED
FOR PUBLIC USE.

VILLAGES AT
ACCORDANCE

TRUSTEES

STA'N STICAL INFORMATION
AREA OF LOTS 18.37
AREA OF RIGHT OF WAY 5,46
TOTAL AREA SUBDIVIDID 23.83
REMAININC ARTA 167.4X
OPEN SPACE 1J.99

fif/1
L THIS I I DAY OFGIVEN UNDER MY

NOTARY PUBLIC :

MY COMMISSION EXPIR

STATE OF VIRGINIA,
COUNTY OF JAMES CITY

IN THT CLERK'S OFFICE OF THE
THE MAP SHOWN HEREON WAS
DIRECTS.

CIRCUIT COURT
PRESTNTED AND

FOR THE COUNTY OF
ADMITTID TO RECORD

CIRTI FICATI ON OT SOURC[ OF TITLT

I CERTIFY THAT THIS PLAT OF SUBDIVISION WAS MADE BY ME AT THE
DIRECTION OF THE OWNER, AND TFIAT THE SUBDIVISION IS ENTIRELY
WIIHIN THE BOUNDARIES OF LAND COVERED BY DEID DULY OF RECORD
IN CLERK,S OFFICE OF CIRCUIT COURT OF THE COUNTY OF JAMES CITY,
VIRGINIA IN DB BO9, PG 6J6.

ENGINTfR'S CTRTIFICATE
I HEREBY CERTIFY THAT 'TO THE BEST MY OF KNOWLEDGE AND BELIEF, ALL
OF THE REQUIREMENTS OF THE BOARD OF SUPERVISORS AND ORDINANCES
OF THf COUNTY OF JAMIS CI'TY , VIRGINIA, REGARDING THE PLATTING OF
SUBDIVISIONS WITHIN THE COUNTY HAVI BEEN COMPLIED WITH.

CIRTIFICATT OF APPROVAL
THIS SUEDIVISION AS SHOWN HIREON IS APPROVED BY THE UNDERSIGNED
IN ACCORDANCE WITH EXISTING SUBDIVISION REGULATIONS AND MAY BE
ADMITTED TO RECORD.

JAMES CITY,
AS THE LAW

AGENT OF GOVERNING BODY

fiwebee' -VIRGINIA DEPARTMENIT OF RANSPORTA'TION

/, .i' ( t'. r'/
/'.ar'.'-'' ,tl(.ot

HEALTH OFFICER
(THIS PROPERTY IS SERVED BY PUBLIC WATER
AND PUBLTC SEWER.)

1643-C Merrimoc Troti
Willicrnsburg VA 23185
804)229-1776 or BgB-4149

DATE

Y' fll- 9?
DATE

7-:./-c/:'
TESTE

PLAT BOOK PAGE

DATE

NO-I-ES:

1) THIS PROPERTY lS LOCATED lN FLOOD ZONE "A" & "AE"
AS SHOWN ON FLOOD INSURANCE RATE MAP COMMUNITY-
PANEL NUMBERS 510201 OO2OB & 510201 OO35B, EFFECNVE DATT

2) PROPERTY CORNERS TO BE SET BY EDLOE MORECoCK ilr, CLS OF
RICKMOND INGINEERII.IG, INC.

DATT

".;i;ili.?i;'r"_fd.#
*,td**$u

WATER
EACH LOT WITHIN
BY PUBLIC WATER

SEWTR
EACH LOT, WITHIN
BY PUBLIC SEWER

THIS SUBDIVISION IS TO BE SERVED
SUPPLIED BY JAMES CITY SERVICE AU'THORITY,

THIS SUBDIVISION IS TO BE STRVED
SUPPLIED BY JAMES CITY SERVICE AUTHORITY.

Civil Engineering
Environmen tol Engineering

Lond Surveying

SHTET 1 OT 4
96106P11.DWG

WARHILL SSOCIATTS

KENNI'TH Rickmond Engineering. Inq;.2-6-91.

WARHILL ASSCCIATES, L.L.C.
2 EATON ST., SUITE 1101

HAMPTON, VA. 23669
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THffi VILLAGffi$ AT Wffi$ThdlNSTffiM
PHA$tr I, $ffiCTION !

BIRKTLEY DISTRICT
JAMTS CITY COUNTY, VIRGINIA

DATE: DECTMBER 12, 1996 SCALE:1"=100'

SFiffiT s 22'45'16" E

94.81'

v%

i**,s\ ,lr"s

POPLAR /,

s 12'06'10" E

65.1 9'

--S 36'0i'07" E' Br.26'

\,$. I
rri
l4
rS
1{i
i

+

X,.-

NATURAL OPEN SPACE EASTMENT
DTDICATED TO THE COUNTY Otr JAMES
clrY, vrRGtNtA (12.275 ACRES)

/'
N- 36878r.0517
E-2508812.0338

/
\

65

"b)

'o)
s 52'12'32" E

1 40 75'n
.274 AC. );(o

d
s
!n

\./
./ '.4./ \g,.

z .r,.f^,/ "6Xi,.
"d,. -,

Y

s 49"12'29"
62.06'

4

31
.296 AC.

s 24"32'27"
28.81'

A-oo

CL OF UTILITY 
,'AS-BUILT"

IS CL OF 20' UTILITY
EASE, DED. TO JCSA

,- 69
.219 AC. ','-'93

rzo
02

.221 AC.

\"qh.'
',y''\"\.'

r

PL ALONG LINE
OF OLD MARKED

s 37'17'27"
99 4J',

.187 AC.

l/

z6'

TREES ---S 3O"1 /'27" L

* \ ---- 102.7 3'

.V

o46

,.-s 50"22'20"

,/ 105 43'

.f .t\
o r-ta ,.r"'

"..);,.r:".
,;\'

1."." . . "4

s 59"1 7'27"
/ /.o3

,-,- S 24'17'30"
--- 108.23' SUBDIVI SION OF

D. WARRTN M ARSTON
PB6@PG29
LOTS "A,,_,,P,,

N/r
ASSOCIATTS, L. L. C.

DB 809 @ PG 636

%
WARH ILL

F.(J
IJ')
O
&
o-
F
C)
r]|r)2A
uT
uJ r'-O-+

OZl<C;
oo):r
tr- cl
>*

e

\
' 1.,!,
' ";v'

./ '- "4'{" /

\',r

rA\

&i.)
19,

r<,zou

I %\Z*ea^ ^d,ti r.ffi.3
i rq=l -4r

',/&, CL OF

5- 15 CL AF 20' UTILITY '' ".
DED. TO JCSA

,o. 
Ense

SITBACKS:
FRONT 50, FROM CENTERLINE OF ROAD
SIDE 5,
REAR 5,

NOTES:
1) WE'TLANDS DELTNTATED BY DOMTNTON ENVTRONMENTAL CONSULTANTS, lNC. AND

FIELD LOCATED BY RICKMOND ENGINEIRING, INC.
2) MONUMENTS WLL BE TNSTALLED AS RIQUTRED rN SECTTON 17-34 TITROUGH

17-36 OF THE SUBDIVISION ORDINANCE. AT LEAS'T TWO NEW OR EXISTING
MONUMENTS AT EXTERIOR SUBDIVISION BOUNDARIES SHALL BE REFERENCED
TO THT COUNTY GEODETIC CONTROL NETWORK.
IN ACCORDAI.'ICE WITH SECTION 17*33 OF THE SUBDIVISION ORDINANCE, ALL
UTILITIES SHALL BE PLACED UNDERGROUND.
EXISTING MONUMENTS AT THE SUBDIVISION BOUNDARY ARE RTFERENCED 'TO

JAMES crry couNTy MoNUMrNT srATfoN No" Jos (NADz7).
ANY OLD WELLS ON SITE SHALL BE PROPERLY ABANDONED ACCORDING TO
STATE PRIVATE WELL REGULATIONS.
NATURAL OPEN SPACE IASEMENTS SHALL REMAIN IN A NATURAL STATE
TXCEPT FOR THOSE AC"TIVNES REFERENCED ON THE DEED OF TASEMENT.
WTTLANDS & LAND WTHIN THE RESOURCE PROTECTION AREAS SHALL REMAIN
IN A NATURAL STATE EXCTPT FOR THOSI ACNVITIES PERMITTED BY SECTION
198-9C(1) OF THE JAMES CrrY COUNTY CODE.

8) UNLESS OTHERWTSE NOTED, ALL DRAINAGE EASEMENTS DESIGNATED ON THIS
PLA]- SHALL BE PRIVATE,

SHETT 3 OF 4
96106P11.DWG
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1645-C Merrimoc Troil
Willicmsburg VA 23185
(804)229-1776 or BgB*4149

Civil Engineering
Environmentol Engin eerinq
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LIN I TABLT
NUMBER DIRECTION DISTANCE

L1 N 27',O7'20" W 44.99'
L2 s 27'07'20" E 101.93'
L3 s 49'1 4'38" E 32.53'
L4 s 4g'1 4'38" E 65.00'
L5 s 49'1 4'38" E 76.25'
L6 s 50'45'23" E 14.35'
L7 s 36',58'00" E 37.82'
L8 S J6'58,00,, E 30.00'
L9 s 36'58'00" E J0.00'
110 N 36'58',00" W 68.39'
111 s 50'45'23" E 31.09'
L12 N 3g'02'46" W 38.44'
113 s 50'52"34" E 87.92'
L14 s 50"52'34" E 28.21'
115 s 50'52'34" E 47.81'
116 s 50'52'34" E 53.88'
L17 s 50'52'J4" E 11.12'

118 s 50'52'34" E 65.00'
119 s 50'45'2J" E 65.00'
L20 s 43"53'32" E 70.87'
L21 S 4J'53'J2,, E 65.46'
L22 s 43'53'52" E 68.5J'
L23 s 43'53'J2" E 68.99'
L24 N 37'51'04" W 74.47'
L25 N 36'58'00" W 65.00'
L26 N 36'59'00" W 11.94'
L27 N 36',59'00" W 53.06'
L28 N 36'58'00" W 21.94'
L29 N 36'58'00" W 43.06',
130 N 36'58'00" W 31.94'
LJ1 N J6'58'00" W 33.06'
L32 N J6'59'00" W 41.94'
133 N J6'59'00" W 2J.06'
LJ4 N 36'58'.00" W 51.94'
135 N 36'58'00" W 13.06'
LJ6 N 36',58'OO" W 65.00'
L37 s 36'58'00" E 65.00'
LJ8 s 36'58',00" E 15.17'
LJ9 s J6'58'00" E 75.OO',

140 s 36',58'00" E 19.98'
L41 s 36'58'00" E 55.O2',
L42 s 38'04'45" W 90.67'
143 s 29'16'17" W 104.23'
L44 s 2916'17" W 117.26'
145 s 27',25'24" W 25.OO'

146 N 65'26'29" E 25.O0'
L47 N 36'58'0C)" W 41.46'
148 N 53'02'00" E 22.14'
149 N 53'02'00" E 22.14'
150 N 53'02',00" E 88.39',
151 s 24'Jg'50" E 111.15',

L52 N 5J'02'00" E 109.gJ',
153 S J6"58,00,, E 14.1s',

L54 N 53'02'00" f 60.18'
155 N 53'02'00" E 62.77'
156 N 12"0J',54 W 84.60'
L57 N 51'18'31" E 103.30'
158 N 05'59'1 4" W 96.J7',
159 N 65''16',59" W 107.36'
160 N 36'51',41 W 69.14',
161 N J6'51'41" W 65.J9'
L62 N 36'51'41" w 24.53'
163 N 36'51'41" W 41.24'
L64 N 36'36'48" f 111.25'
165 N g+'22'25" E 108.98'
166 N 36'51',41 W 55.77'
L67 N 51"42'22" E 53j4',
168 N 36'51'41" W 67.38'
169 s 55'08'19" W 100.00'
L70 N J6'51'41" w 31.82'
L71 s a5'22'20" E 49.67'
L72 s 69'18'12" W 57.93'
L73 N 36'51',41 w 55.77'
L74 s 53"08'19" W 125.OO'

L75 N 28'57'55" W 100.00'
L76 s 44'12'25" E 44.AO'

L77 s 50"45'23" E 4.66'

CU RVT TABLT
NUMBEF DELTA ANGLE CHORD DIRECTION TANGENT RADIUS ARC LENGTH CHORD LENG1H

c1 7g'oJ'oo" s 88'46'08' E 28.88 35.00 48.29 44.55
c5 02'38'22" s 49'26'12" E 22.53 978.00 45.05 45.05
c4 oJ'54'J1" s 46'09'46" E 33.37 978.0O 66.72 66.71
c5 03'54'J1" s 42'"t5'14 E 33.37 978.00 66.72 66.71
c6 oJ'19'bg" s 38'J8'00" E 28.45 978.00 56.89 56.88
c8 43'41'27 s 15'07'17 E 10.42 25.00 19.06 18.61
c9 17',23'42" N 01'58'24" W 6.12 40.00 12.14 12.10
c10 67'46'.17 N 44'33'24 W 26.86 40.00 47,31 44.60
c11 57',17'45" s 72'54'35' W 21.85 40.00 40.00 38.35
c12 b7'17'4s" s 15'J6'50" W 21.85 40.00 40.00 38.35
c15 67',37'25 s 46'50',45" E 26.79 40.00 47.21 44.52
c14 43'41'27" N 58'48'44" W 10.02 25.OO 19.06 18.61
c15 90"00'00 N 08'02'00" E 35.00 35.00 54,98 49.50
cl6 90'00'00" N 81'58',00" W 35.00 35.00 54.98 49.50
c17 03'22'19" s 38'39'10" E 30.08 1022.OO 60.14 60.14
c18 a333'27" s 42'o7'os" E 31.74 1022.00 63.46 63.45
c19 03'33'27" s 45'40'50" E 31.74 to2?.oo 63.46 63.45
c20 03'18'09" s 49'06'19" E 29.46 1022.OQ 58.91 58.90
c21 a2'26'OO" N 49'32'.23 W 16.96 798.65 33.92 33.92
c22 07'19'44 N 4439',J1 W 51.15 798.65 10?.16 102,O9
c23 02'56'53" N J9'31',12" W 20.55 798.65 41.09 41.09
c24 19'01',10" N 28'32'11 w 5.86 35.00 11.62 11.57
c25 73',46'48" N 17'51'49' E 26.27 35.00 45,O7 42.O2
c26 03'05'04 N 56"17'44 e

E- 68.65 2550.00 137.27 137.25
c27 o2'10'11" N 55'04'33" E 47.81 2525,oCI 95.61 95.61
c28 73'46'48" s 85'16'19" E 26.27 35.00 45.47 42.02
c29 02'26'24 N 57'22'50" E 53.77 2525.4Q 107.53 107.52
c30 1419'12" s 41"1J'49" E 4.39 35.00 8,74 8.71
CJ1 17',5CI'32 N 42'59'59 W 36.89 235.4O 73.18 72.88
c32 o8'J7'40" N 56'14'05" W 17.73 255.00 35.39 J5.3s
c33 ar18'29 s 51',52'26 E 14.52 1272,O0 29.44 29.44
c34 03'36'36" s 49'24'53" E 40.09 1272.40 80.15 80.13
cJ5 03'26'48 s 45'53',12 E 38.27 1272.00 76.52 76.50
c36 a3'26'48" s 42'26',24 E 38.27 n72.AO 76.52 76.5A
c37 03'26'48" s 38'59'37" E 38.27 1272,40 76.52 76.50
c58 00'18'13 s 37'07'06' E 3.37 1272.OO 6.74 6.74
c39 87',18'17" s 06'41'08" W 33.39 35.00 53.J3 48.32
c40 02'41'43" s 51'41'08" W 34.77 1478.OO 69.53 69.52
c41 o2'J4'jB" s 51',44'51" W 34.16 1522.00 68.31 68.30
c42 g2'34',18" s 83'15',09" E 36.61 35.00 56.55 50.60
c43 46"11'13 s 13'52'24" E 10.66 25.OO 20.15 19.61
c44 71'47'49 N 26',40'42" W 28.95 40.00 54.12 46.91
c45 52'A4'13' N 88'36'43" W 19,54 40.00 36.35 35.11
c46 46"45'AZ" s 41'58'39" W 17.29 40.00 32.64 31.74
c47 45'09'40 s 02'58'41" E 15.82 40.00 30.13 29.42
c48 58'35'42" s 53'51'22" E 22,M 40.00 40.91 39.15
c49 46'11'13 s 60'03'37" E 10.66 25.4O 20.15 19.61
c50 g3'22'OO N 04',45'00" E 31.17 55.00 50.93 46.55
c51 Q3'31'27" s 44'JB'16" w 46.82 152?.QO 95.61 93.60
c52 01'37',50" 5 44'58'40 W 21.O3 M78,40 42.06 42.06
c5J g7'14'24" N Bb'J5'12" w 39.73 35.00 59,40 52,52
c54 oa'24'22" s 37'10'11" E 4.66 1316.00 9.3J 9.33
c55 o3'12'19" s 38',58'31" E 36.82 1316.00 73.61 73.60
c56 o7'15'51" s 44'12'35" E 83.54 1516.00 166.85 't66.74

c57 0J'1z',18 s 49"26'40" E 36.82 1316.00 73.61 73.60
c58 07'29'53" s 51'47'15' E 17.O1 1516.00 34.02 34.O2
c59 22',39',59 N 49'12',55 w 33.07 165.00 65.27 64.85
c60 25',08'32" N 25'18',39 W 7,84 J5.00 15.56 15,24
c61 73'46'48" N 24'09'01" E 26.27 55.00 45.O7 42.O2
c62 7s',Az',25 N g2'53',05" W 25.92 35.00 44.62 41.66
c6J 15',47'10" N 38'28'18" W 4.85 35.00 9.64 9.61
c64 15'.47'10" s 22',41'08" E 4.85 35"00 9.64 9.61
c65 73',A2'25 s 21'43',39 W 25.92 35.00 44.62 41.66
c66 a2'26'10" N 61'05'46" E 56.88 2675,OO 113.74 113.73
c67 Q2',43'08" N 57'30',19 E 63.48 2.975.00 126.93 '126,92
c68 o2'39',02 N 54',55'14" E 61.89 2675.OO 123.75 123.74
c69 67'22'48" N 03'06'41" E 16.67 25.00 29,4A 27.74
c70 75'29',34 s 00'56'42" E 30.97 40.00 52.70 48.97
c71 57',17'45" s 67',20'21" E 21.85 40.00 40,00 38.35
c72 57',17'45" N 55'21'54" E 21.85 40.00 40,00 J8.J5
c73 57',17',45 N 01'55',51" W 21.85 40.00 40.00 38.35
c74 03'56'07" N 56'16'49' E 91.04 2650.00 182.01 181.97
c75 73"O?'25 N Bg'1o'oJ" w 25.92 55.00 44.62 41.66
c76 73'O2'25 5 15',26'41' W 25.92 35.00 44.62 41.66
c77 15'47'"1O" N 44'4b'16" w 4.85 35.00 9.64 9.61
c78 15'47',10" s 28'58',06" E 4.85 55.00 9.64 9.61
c79 00'59'33 N 52',11'39" E 22.78 2675.OO 45.56 45.56
GBO 46'11'12" s 5957'18" E 10.66 25.OO 20,15 19.61

c81 62'21',06 N 51'52',21 w 24,20 40.00 4J.53 41.41

cB2 94'02'30" N 26'19'27" E 42.93 40.00 65.65 58,5J
c8J 53'16'06" s 80'01'15" E 20.06 40.00 37.19 J5.86
c84 62'42',44 s 22',01'50" E 24.37 40.00 43.78 41.63
c85 46'11'13" N 13'46'04" W r0.6s 25,4A 20,15 19.61

c86 00'26'43 EN 60'49',04 10.30 2650.00 20.59 20.59
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BTRKTLEY DISTRICT
JAMTS CITY COUNTY, VIRGINIA

DATE: DECEMBER 12, 1996 SCALE: 1"=100'
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SPACE TASEMENT
THE COUNITY OF JAMES
(12.275 ACRES)
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NOTES:
1) WETLANDS DELTNEATED BY DoMTNTON ENVTRONMENTAL CONSULTANTS, lNC. AND

FIELD LOCATED BY RICKMOND ENGINEERING, INC.
2) MONUMENTS WILL BE TNSTALLED AS RIQUIRED rN SECTTON 17*J4 THROUGH

17-36 OF 'THE SUBDIVISION ORDINANCT. AT LEAST TWO NEW OR EXISTING
MONUMENTS AT TXTERIOR SUBDIVISION BOUNDARIES SHALL BE REFERENCED
TO THE COUNTY GEODETIC CONTROL NETWORK.

J) rN AccoRDANcE lvtrH sECTroN 17-J3 oF THE suBDrvrsroN ORDINANCE, ALL
UTILITIES SHALL BI PLACED UNDERGROUND.

4) EXTSTING MONUMENTS AT THE SUBDTVTSTON BOUNDARY ARE REFERENCED TO
JAMES Crry COUNTY MONUMENT STAT]ON NO. 308 (NAD27).

5) ANy OLD WELLS ON SnE SHALL BE PROPERLY ABANDONED ACCORDTNG TO

STATE PRIVATE WTLL REGULATIONS.
6) NATURAL OPEN SPACE EASEMIN'TS SHALL REMAIN IN A NIATURAL STATE

EXCEPT FOR THOSE ACTIVITIES REFERENCED ON THE DEED OF EASEMENT.
7) WETLANDS & LAND WTHrN THE RISOURCI pROtECnON AREAS SHALL REMATN

IN A NATURAL STATE EXCIPT FOR THOSE ACTIVITIES PIRMITTED BY SECNON
198-9C(1) Or THE JAMES CrrY COUN-rY CODE.

a) UNLESS orHERWrsf NorED, ALL DRATNAGE EASEMENTS DISTGNATID oN THIS
PLAT SFIALL BE PRIVATE.

Rickmond Engineering, Inc.
1643-C Merrimoc Troil
Willionrsburg VA 23185
(BO4)229-1776 or 898-4149

Civil fngineering
Environrrren tol Errgin eering

Lond Surveying
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