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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- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

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

LISTED BELOW.

BMP NUMBER: YCo021

DATE VERIFIED: January 16, 2013

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE: March 13,2010

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: YCO021

PIN: 2410100008

Subdivision, Tract, Business or Owner ,

Name (if known): Dodson, John E

Property Description: Automobile Dealership
Sit : 7101 Richmond Road
Drawer: 9
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
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James City County, Virginia
Environmental Division

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

County Plan No.: SP" Z"/*?? .
Project Name: WiLugm s vl IPODGE
Stormwater Management Facility: LINEY wWeT PonND

Phase: 01 Oun %LII
Information Received. ate:

d
d Administrative Check.
0 Record Drawing Date: W
O Construction Certification Date: 5 é
O RD/CC Standard Forms (Required aﬂe Feb s 20010n1y)
G/ Insp/Maint Agreement Info: AVIIW/W'
B/ BMP Maintenance Plan Location: 5 t’e
D Other: sur-2)~97
dard E&SC Note on Approved Plan Requiring RD/CC or County comrgent in plan review
es OONo Location: Mpfe#/ g Shees 2 /Vo}tj 7 shee’’ 5 K
Assign County BMP ID Code Code: “\!I 4 02.1

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

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

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

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

R

0 A0 Inspector Check of RD/CC.

D-/ Pre-Inspection Drawing Review - Approved Plan (Quick look prior to field inspection).

O Final Inspection (FI) Performed Date: R /

B/ Record Drawing (RD) Review Date: { 2/ 25/,0 }/

) Construction Certification (CC) Review Date: /2/" zéL/ vy

[ Actions: 4 ‘7

) No comments.
Comments. Letter Forwarded. Date: I %’ Pt #0‘/
(3 Record Drawing (RD)
g?wsﬁuction Certification (CC) f’V TRE Wk DE N W
onstruction-Related (CR) )

(3 Site Issues (SI) LY &L h\)‘\ G0 {/
O Other :

0

cond Submission
g/"ﬁurd Submission:
C]/ Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
Notify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal.
y/Check/Clean active file of any remaining material and finish “As-Built” file.
Add to County BMP Inventory/Inspection schedule (Phase L, II or III).
a Copy Final Inspection Report into County BMP Inspection Program file.
E}/ Digital Photographs obtained.
Add to JCC Hydrology & Hydfaplic database (optional).

BMP Certification Info

Plan Reviewer:

e /g/é/%s’

% Jc( e My Comm 3, 21149 (ﬂ’*]ﬂ’ﬁ)
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James City County, Virginia
Envirenmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

{ Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Sectior 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidslines for Deésign and Construction of Stermwater Management BMP’s,
Erozion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, ar “as-built” plan prepared by a registered Professional
Engineer ar Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addltion, for BMP facilities invalving
the construction of att Impounding structure or dam embankment, certification is required by a
Professtonal Engineer who has inspacted fhe structure dunng its construetion, Currently there are
over 20 water quality type BMP's accepted by the County. )

Section 1 - Sit4 Informetion:

Project Namo: é"/z// 4."?.5/#-"}-' {Dpfy@,&.-

Structurs/BMP Name: S e s g 7 -y

Project Latation: z2re Lo

BMP Locatcn: _4_:_@1, redr gy, fikitn g Ll fleahs Bl Dol
Ceunty Flan No.: e . g . 99

Project Type: O Retidential O Business Tex Map/Pareel No.: ( 2#-/ ) ( /~8 )

B Commercial [ Office BMP 1D Code (ifknown): __ Y, 02/
O Institutions] DO Induswizl  Zoning Diswmict: TN

O Public [ Roadway Lang Use: A madi e vr S o
3 Other Site Area (5 or acres): 278, 28F 3.5 (6.F M)

Brief Description of Stormwater Management/BMP Facility: 444 Smell .3/‘7#:’ wi 4
risee ¥ ratb b RYrY. Ho XS a{-vs. . 575

Nearent Visible Landimark to SWM/BMF Facility; &4 % wrs dm.g Diotay o, Deslers 4 )

Neareat Vertieal Ground Contrel { if known )
Q3CC Geodstic Ground Cantral UBGS (3 Temporary O Arbitrary O Other
Bation Number or Natne:
Dantm or Reference Elavation:
Central Deseription:
Control Locatinn frem Subject Facility:

Page 1 of 16 ",
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DEC.18.2084  3:4d4PM FOTTS MINTER C ' NO. 376 P.3

ectlon J - Stormwatar Mana t/ BMP Facility Constrocti i
PraConstrustion Meeting Held for Consiruction of SWM/BMP Faslliny: O Yes ONo @Unknown
Approx, Consrruction Stert Date for SWM/BMP Facility: &/ 2859 C
Facility Manitored by County Representative during Constrection: AYes ONo ®EUnknown

Name of Site Work Cantractor Whe Censtructed Facility: o7 &% /Pardior  Zo/c.
Name of Professiona] Firm Who Routinely Monjtored Canguation: LELS

Date of Completion for SWM/BMP Facility: 2 & /Zo0 ©

Date of Record Drawing/Construetion Certification Submital:

( Note: Racord Draveing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility consiructlon. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental
Divisian prior to final Inspection, acceptance and bond or suresy release. )

Secti - Owner / Desl ! Confrattor

Ovmer/Developer: (Note: S¥te Owner or dpplicant responsible for development of the project,)

Neme: P ohbn L. Doclsom,
Meiling Address; 2L 77 A o hmenele AeA i
LA S e, 14 23788
Business Phone: /~&0 - 296 -~ 7290 Tax: 757 ~XCH4~ Ji4f
Comact Perion: 84w £, Dosleen  Title Cuwwrare

Degign Professional: { Noie: Professional Engineer or Certified Land Surveyor responsible for the design and
preparaiion of plans and specificarions jor the Stormwates Management / BMP facility. )

Firm Name: _ /9% /a2 5 Yoy s Los e

- Mailing Address; 35728 CoremrPhrusm  Aoael
ﬁ/&dmmd. ) 2720 Lo
Busineas Fhone: _( &/ “ 2876
Fax;, ) s -Fa 7/

Responsible Plan Preparer: _ 7 do s o7, el A&
Thie: Ao, ecT vt i
BlanNome: 2/ oav L b ere ool
Fimm's FrojectNo, _FF72 2~ 27
PhemDate:  Abw. /0, /559

Shest No.'s Applicable o SWM/BMP Facility: _2 / _# /_&—/ /

BMP Contracter: {Note; Site Work Contractor direcily responsible for construction of the Stormwater
Managemens / BMP faellity.)

Name: _o. A Mariin, Tt

Meiling Address: g;;g Lo, énw.;u: s
vehoromel., VA 222 3 F

Business Phone: _&F =275 = /2 70

Fax; H99¥- z75—032/)

Conwet Person: _Awvely  Marsind

Site Foterman/Supervisor; _shvely Alarses

Speclalty Subcontrastors & Pufpors (for EMP Canstiuction Only):

Page2of 6
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WU/ VU4

on 4 = Professigral .

Cenliying Profemsianalst ( Nove: A Reglvierad Profuccion] Biginger ar Cerilfied Land Survayor Is respongible for
preperation of a Record Drawing, semetimes referved 1o a1 on AsrBidl plan, for the
drainage etem fio the praject including any Stovmwater Management/BMP Facilfdles,
A Regisrerad Prafecsional Exginesr is rasponstble far he (nspeztian, monttaring and
cerdTeation vf Siormwater Managemen: / 2P fastlisles dntyg s sonstrwction, )

mmﬂqﬁ_mﬁéﬂm—m%wa
Mafling 2008 TocRhas KD, 1 i/
M‘-M‘-—_—
mm:_ﬁ__%_—_— 22,
Fm___—lﬂ.s-&w-—-

Lhexeby cenify 14 the ben of my knowledge T herehy exetify 1o the best of my knawledge

And bellaf thar this rectrd drawing represems the astea! shd belef that thlp Stagmwater Magupassent/EMP

mﬁml;‘mWMMM‘fm frelihy wxs menhoted sud m:tn;:diu

faciliy. appeas to conforn 1ocordimee with the Frovisisny Epproved
- movirions of the sppsoved desipn glan, speclfications Pesiza plan, specifcations snd wtormwater

Wmumim. et gt gpecifically  mewegrment plas, except o gecifically
retsd,

Hote 2 Cordlifcdim. o7’ L Eno

N VEr' Sowis/
2  Bpoul pov ohovarions cnd ke s £, Lset @

. oAl
baes G en e R RERLTL
GG pr Mttty e T et
LA~ r‘:’fu ;f;ﬂd%ﬁw“s %ﬁdﬁs &: / ;
A 7‘2 P o e Dp e~ ‘E&Lmﬁ“‘-w Lﬁtb"-

A
Y2 oClurmg Mﬁt;f:;z‘ A’ﬂffh fg_‘ﬂ Solad De cm 230,

F
Abrss, Medotidor Seool ore le oA,
7'&2.’.- Freatesng /:.JZ v chrae
y o PRV R A .
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S a4qFM FOTTS MINTER

tion 4 - Professional Certifications:

NG, 376 P.4

Certifying Professionals: ( Note: A Registered Professional Engineer or Carfified Land Surveyor is responsible for
Preparation of a Record Drawing, sometimes referred 10 as an As-Bullt plan, jor the
drainage system for the project including any Stormwater ManagemenyBMP Facllities.
A Registered Professional Engincer is responsible for the inspection, monitoring and
certification of Stormwater Management / EMP facilities during itx construction, )

£Qr wing and Constreetd reificationy o rmwater B {ax

Record Drawing Cortifieatin
Firm Neme; _ /B MonFor awd Aisacrrla, AE

Mailing Addtess: T 20 CourAsse Onl
Lcbomgnd 323235

Business Phone! gc_:%] 7¢r-%§75

Fax: ot ) Fos—55 7/

Name: 0.7 A% , Cao X AE

Title; S Arriasd s f g,

Signanue; 7

Date: N

- L hereby certify to the best of my knowledge
#od belief that this record drawing represents the actual
condition of the Starmwater Management / BMP
facility. The facility appears t conform with the
provislons of the approved design plan, specifications
nn:i imnnwmr minnagement plan, excent as apscifically
noteaq,

Noe: d'&r%ﬁméw\, o7 Ko
i beta ol o elovatiens ong
s copikt on. & sk
:_j)’)‘ff S/VG#sn./;é' Enginsenrs
17l Neargn Moo bardevel
Aotesl f/z‘?;z,q A
LA or 108 se S Poeds FrceRong
o FLe L) 1 oy Ju?— Deelpe Br10
7% e L% . 7 A 72
.M*ry, ey 4 doy Avogl e ek,
T Kt s Bty ol
7% o< 2
.7
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Congtruction Curtification

Firm Neme:
Mailing Address;

Business Phone:
Fax:

Nume:
Titte:

Signature:
Date:

I hereby cortify to the best of my Imowledge

and belief that this Stermwater Manzgement/BMF
facility was monitored and conatructed in
accordanee wirh the provigions of the approved
design plan, spacifications and stormwatst
management plan, cxcept as ppecifically

nated.

o 2 £ 5, Lot oversas
?he BMLO slom M"I/adai‘;"d
fhr b Tl Polel reprv?
indliorles e bm N‘::,{
g ted aar e prot
;'aai;‘}'u,/xms &L{P?MM

( Seal)

Virginia Regisrared
Erofesticonl Enginesr

Pagedaf 14



ENGINEERING CONSULTTNG SERVICES, LTD.
.. ectechaicz) » Consteastica Ratezials « Envivomyisntal

Dommber 23, 2004
)

Mo, Thomas J. Cock, P.E.
Potts, Minter and Associates, P.C.
3520 8. Courthouse Road, Suite B
Richmond, VA 23236

Project No. 07:7340

Refercnce: Construction Certification
Williamsburz Dodge BMP Facility
Willimpsburg, Virginia

Dear Mr, Cook:

Engineering Consulting Services, Ltd. (BCS, Ltd.) is pleased to provide you with the results
of our assessment regarding construction certification for the earth dam at the referenced
property. Based on results of the eompartion density tests conducted by ECS, Ltd. in July
2000, our review of 2 site drawing received from Potts, Minter and Associates, P.C, showing
the original cross section design of the structure, and our site inspection on Deccmber 23,
2004, the dam appears to have been constructed in accardance with the original project
sggm'ﬁhaﬁgm. The Si'iﬁ iﬂsp@cﬁﬂn indiwd ant ¢hm ervmmamd olaman dnem  Smioles wbmnatama

st it fumnal LiGpes UAmm,, iniade SUnCniiE,
abutment contacts, and outlet structure of the dam appeared to be structurally stable with no

signs of erosion, corrosion, crack, settlements or bulges. A signed Construction Certification
Form is enclosed.

Further, based on our discussion, review of a modification drawing prepared by AES, and the

above site inspection, please note the following rogarding additional current conditions of
dam:

-~

1. The elevation of the top of the dam bas been reduced by approximatcly two feet. The

entire surface of the upstrcam slope and vegetative cover of part of the swface of the

. e A . / downstreamn slope has been scarified with heavy cquipment. The thickoess of the
s
b

scarified layer on the upstrenm slope is not known. We recommend that the slopes be
compactead and tested 2s sppropriate.

108 Ingram Road, Unig 1 » Williumsburg, Virginia 23188 « (757) 229-6677 = Fux (757) 229-9978

Ofieas: Richmond, VA v Chexapeake, VA « Wiahingtop, D, » Willizpusbary, VA * Roshoke, VA + Rredericksbirg, VA » Danville, VA = Winchestel, VA
Aberdesn, MD « Bahimore. MDY » Frederick, MTD + Rorzarch Triuighs Bask, NC » Wilmington. NC » Charlone, NG « Groensbora, NC 4 Greenville, SC « Allntts, GA

YC021_WILLIAMSBURG_DODGE_7101 - 008



Construction Certification
Williamsburg Dodpe BMP Facilily
Project No, 07:7340

Numerous trees with trunks up to 1 inch with potentially deep roots were found
1[ throughout the downstream slope of the dam and adjacen! area, All of these trees
7'/ sheuld be removed from the embankment and adjacent aress exwending to at least 25
”b feet beyond the embankment toe and abutment contacts. The root systems should be
¢ 7 extracted and the excavatad volume shonld be replaced and compacted with material
K ,ﬂ similar to the surrounding arca. In addition, all scedlings, vine cover, and brush
«IC % '})

should be removed at the first oppormiity to allow for future mpccucn and
maintenance.

At least two 1-foot djameter burows were found on the downstream slope.

R TTE = .

/f},l Burrowing animals, if foutd on the slope, shonld be removed fram the area, and all -

/ burrows on the slope should be backfilled and eompacted.

1@///[’4 Grass is currently not found on the slopes of the dam and other aress of the BMP
)

facility. Grase should be established and mamtamnd gt least 6 inches in height at all
‘7? // ”/ times on slopes of the dam.
Y

P J 5. The BMP facility should be inspected at lcast once every ysar and maintenance
W{ procedure should be performed accordingly.

‘We appreciate the opportumity to provids you these services. If there are questions regarding
- this report, or g need for fwther information, plesse contact us at 757-229-6677.

Respectiully submitted,
ENGINEERING CONSULTING SERVICES, LTD.

» el bl

Michael J. Galli, P.E.
Principal

Enclosures:

YC021_WILLIAMSBURG_DODGE_7101 - 009
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12/ BEY G0 5909 f1gi53mT) POTTS MINTER » NO. 558 F.2 U2/ 0ud

ENGINEERING CONSULTTNG SERVICES, LTD.
ecterynicsd * Constoastics Maresials « Tovironsisntal

Doember 23, 2004

Mz, Thomas Y. Cock, PR
Potts, Minter and Associates, P.C.
3520 8. Courthouse Road, Suite B

Richmond, VA 23234
Project No. 07:7340
Refercnce: Construetion Cerfification
Williamsburg Dodge BMP Facility
Willimmsburg, Virginia
Dear Mr. Cook:
- Engineering Consulting Services, Ltd. (ECS, Ltd.) is pleaséd to provide you with the results

of our assessment regarding construction certification for the carth dam at the referenced .
property. Based on results of the compaction density tests conducted by ECS, Ltd. in July
2000, our review of a site drawing reccived from Potts, Minter apd Associates, P.C, showing
the origmal cross section, design of the structure, and our site inspection on December 23,

2004, the dam appears to have been constructed in accordance with the original project

1 i e 4 y : e T Dmtoles Aty
specifications. The site inspection indicated that the cument slopes dum, inteke stractire,

abutment contacts, and outlet structure of the dem appeared to be structurally stable with no

signs of erosion, corrosion. crack, settlements or bulges. A tigned Construction Certification
Form is enclosed.

Further, based on our discussion, review of a modification drawing prepared by AES, and the
above site inspection, please note the following rogarding additional curtent conditions of
dam:

~
1. The elevation of the top of the dam has been reduced by approximatcly two feet. The
entire surface of the wpstrcam slope and vegetative cover of part of the swface of the
downstreamn slope has been scarified with heavy equipment. The thickness of the

scarified layer on the upstream slope is not known. We rccommend that the slopes be
compacted and tasted as appropriate.

108 Ingram Road, Usir 1 » Willizmsburg, Virginia 23188 « (757) 229-6577 » Fux (757) 229-9978

Offiess: Richmood, VA » Chexupenks, VA « Waahingtoh, DO, » Willkmsbarg, VA « Kesnoke, YA + Rrederiekshurg, VA # Danviliez, VA = Winchestal, YA
Abardean, MD * Baltimwre. MDD v Frederiek. MY + Rorearch Trimigla Fagk, NC » Wilmingion. NC « Charlagte, NC = Greenghafo, NC: & Greenville, 8C ¢ Aflanta, GA

YC021_WILLIAMSBURG_DODGE_7101 - 010



19 /ZDEC‘. 27,2004 | f1B:53AY]  POTTS MINTER s MNO. 55 P.3 160037004

Construction Certification
Williamsburg Dodege BMP Facility
Project No, 07:7340

2, Numerous trees with trunks up to 1 inch with potentially deep roots were found
throughout the downstream slope of the dam and adjacent arca, All of these trees
should be removed from the embankment and adjacent areas extending to at least 25
feet beyond the amnbankment toe and abutment contacts. The root systems should be
exfracted and the excavated volume shounld be replaced and compacted with material
similar to the surrounding arca. In addition, all scedlings, vine cover, and brush

should be removed at the first opporminity to allow for future mspccuon and
maintenance.

3. At least two 1-foot diameter burows were found on the downstream slope.
Burrowing animals, if found on the slope, should be removed from the area, and all °
burrows on the slope should be backfilled and compacted.

4. Grags is currently not found on the slopes of the dam and other areas of the BMP
facility. Grass should be established and mmntamed gt least 6 inches in height at all
tirnes on slopes of the dam.

5. The BMP facility should be inspected at least once every year and maintenance
procedure should be performed accordingly.

We appreciate the opportunity to provids you these services. If there are questions regarding
- this report, or g need for further information, please contact us at 757-229-6677.

Respectiully submitied,
ENGINEERING CONSULTING SERVICES, LTD.

el bl

Michae! I, Galli, P.E.
Principal

Eaclosures:

YC021_WILLIAMSBURG_DODGE_7101 - 011



DEC.1@.2084  3:43PM  POTTS MINTER Mo.are Pl

FAX COVER SHEET

Potts, Minter and Associates, P.C,
3520 Courtfiouse Road

Richmond, Virginia 23236

Phone #: 804-745-2876

Fax # 804-745-8571

BEND 7O
James City County-Environmental Div. {707 om Coo

Adtention Date December 10, 2004
Scoft Thomas
Fax pUmber 757-250-4032

Re: Willlamsburg Dodge -BMP Certification

Total pages, including cover: 7

COMMENTS

e

~ Scoft,

" Altached ie the Recor m for Willamsburg Dodgeon
i certifying the BMP dam compaction.

ease &S‘H‘i“"iiesitéggmtmp call, Thanl;g‘.: e
o

YC021_WILLIAMSBURG_DODGE_7101 - 012
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CONSULTING ENGINEEF
RICHAMO
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GRADING AND DRAINAGE PLAN

NORGE NEIGHBORHOOD

Designed Drown
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Drawing No.
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CERTIFICATION OF SOURCE OF TITLE
THE PROPERTY SHOWN ON THIS PLAT STANDING IN THE NAME OF 1.
JOHN E. DODSON, BEING ALL OF TAX PARCEL (24—1)(1—8), WAS 2
CONVEYED TO JOHN E. DODSON FROM OLDE GREENWICH )
: COPORATION, A VIRGINIA CORPORATION, BY DEED DATED OCTOBER
, | 4, 1997, RECORDED AS INSTRUMENT #970016719, AND FROM 3.
: EVELYN H. ANDERSON, EXECUTOR UNDER THE WILL OF FREDERICK
= A. HOAR, BY DEED DATED NOVEMBER 17, 1997, RECORDED AS
' ? INSTRUMENT #970018637, BOTH DEEDS BEING OF RECORD IN THE

CLERK’S OFFICE OF THE CIRCUIT COURT OF THE COUNTY OF
JAMES CITY.

\

5248 Olde Towne Road, Suite 1
Williamsburg, Virginia 23188
(757) 253-0040

GENERAL NOTES:
THE PROPERTY SHOWN HEREON IS TAX PAR

ALL CENTERLINES OF JCSA EASEMENTS ARE.
UTILITY CORRESPONDING TO THE CONSTRUCT

UTILITY EASEMENTS DENOTED AS "JCSA UTI
HEREBY DEDICATED FOR THE EXCLUSIVE US
SERVICE AUTHORITY AND THE PROPERTY OV
SERVICE PROVIDERS DESIRING TO USE THES
THE EXCEPTION OF PERPENDICULAR UTILITY
OBTAIN AUTHORIZATION FOR ACCESS AND L
THE PROPERTY OWNER. ADDITIONALLY, JCSA
RESPONSIBLE FOR ANY DAMAGE TO IMPROV
EASEMENT, FROM ANY CAUSE.

S
N
NORGE NEIGHBORHOOD, LLC EXISTING 30° JCSA UTIL
LOT 1 D.B.187, PG.758, D.B. :
BOUNDARY LINE ADJUSTMENT
BETWEEN THE PROPERTIES OF
NORGE NEIGHBORHOOD, LLC AND
GEORGE C. FORD, JR. & SHARYN L. FORD
INSTR. #040017945
INSTR. #040009555
PARCEL ID #(23—2)(1-50)
ZONED: MU WITH PROFFERS .
20" JCSA UTILITY\/*.., - -
EASEMENT P -
/ /// - ////
CENTERLINE OF 20" e
UTILITY EASEMENT — 69457
HEREBY CONVEYED TO T —————
7,220 S.F.£ N4334'51"E  54.03'(TIE)
0.166 AC.x 5 f ‘ S201FITE  9.92°
A ;
& R 1 ) $2013'33°E 13.93(TIE)
RIAA .....'.Q.' ? N70°03'10°E  19.63'(TIE) EXIS
’ w7 &, [T ULl
Y/ o0 LIS D.B.
&Y 52 [(FLFLH D.B
A S/ S A -
(S LIS
N LIS
o Ve Sy,
/ ....'.z'.'..»' ~ PORTION OF EXISTING 25’
AL JCSA SEWER EASEMENT
; - 1T HEREBY EXTINGUISHED
T T~ & 179 D.B. 214, PG. 266
| AL 7,660 S.F.+
? Ve G)g» 0.176 AC.t
» 4 7 NO6'08'56”E  30.31(TIE)
= Pid _ S28411°58"W  54.04'(TIE)
| g - N0622'18"E 13.80'(TIE)
e ke 2N
277N ~ w
AN \\ COLONIAL HERITAGE, L.L.C.
PHASE 1, SECTION 2 T=~
\ s
\ \ COMMON OPEN SPACE #2 \-,\
N N INSTR. # 03000331, :
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LINE TABLE

UINE] DIRECTION | LENGTH | JUNE| DIRECTION
L1 | N8311"12°E | 31.06° [[ L9 | S6430"12"
L2 | S4719°06E | 51.24' |[L10 [ N79°29'16"
| L3 | s1049'38"W | 75.61° || L11 | N2314'27"
P L4 | s1528'53"W | 37.42° ||L12 [ NO3'45'44"
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L6 | S34415'03"W | 48.63 ||L14 | N10°22'51"
L7 | s24°41°38°W | 39.08' ||L15 | N69'46°'27"
L8 | s45°43'58"W | 20.03 ||L16 | $20°56'02"

N ~ PROPOSED 20" ACCESS
AN EASEMENT
~ ~
CENTERLINE 20° DRAINAGE
AND A

HEREBY CONVEYED TO
JAMES CITY COUNTY

NORGE NEIGHBORHOOD, LLC
LOT 1

BOUNDARY LINE ADJUSTMENT

BETWEEN THE PROPERTIES OF

NORGE NEIGHBORHOOD, LLC AND VAT -
GEORGE C. FORD, JR. & SHARYN L. FORD INY/A7 ) .
INSTR. #040017945 L7/ j /\/S\'
INSTR. #040009555 A7/ / < EXISTING swMp R 100° YEAR W
PARCEL 1D #(23-2)(1—50) s o JCC BMP #YCO21 / /N SURFACE ELE
ZONED: MU WITH PROFFERS ,,;\,“’ /\',/\/ / 7
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'y ¢ / / / /"4 SETBACK
™~ Y
&7 = - //-:{
b/ 5' , | /- - (\/
Q S .
s/ 11 L T
N, LS Y PRIVATE SWMP (STORM WATER
Gl _7.A MANAGEMENT POND) DRAINAGE,
ON. == 7 o Vv MAINTENANCE, AND ACCESS
977 \8 EASEMENT HEREBY CONVEYED T(
NORGE NEIGHBORHOOD, L.L.C.
+37,186 S.F.
+0.85 AC.
657~ -~
‘1 %§\\
COLONIAL HERITAGE, L.L.C. -
PHASE 1, SECTION 2 ~~
N COMMON OPEN SPACE #2 \~~~
= INSTR. # 03000331, : ~—
LP #030000329, / ~
LP #030023467 /
\\ o\ _PARCEL ID #2320900001C /
S N \ZONED: MU (WITH PROFFERS)
- \ \
~—_ \ AN
AN AN
\ \ —_
4IC SCALE AN ——
’ ’ > \ \ =
0 60 120 N “ / T
™ ™ s ™ s oS /
. ; o N /
LE: 1" = 60 ~_ \\\ /
7 PLAT SHOWING
) EASEMENTS TO BE CONVEYED FROM
Williamsburg, Virginia 23188
(757) 253-0040 JAMES CITY COUNTY,
Fax (757) 220-8994 JAMES CMR&SERVICE AUTHORITY/AND
LTING ENGINEERS NORGE NEIGHEORHOOD, L.L.C.
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Williamsburg Dodge Site
SP-124-99

Stormwater Management Plan
Hydrology & Hydraulics

Pond Liner Manufacturers Data
Geotechnical Report
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Quick TR-55 Ver.5.46 S/N:
Executed: 09:03:11 09-05-2000

Williamsburg Dodge

* % x % +« % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * % % *

Q=adj *C * I * A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj = 'C’ adjustment factor for each return freguency
RETURN FREQUENCY =‘§ yvears
‘C’' adjustment, k = I T
Adj. ’'C’ = wWtd.’'C’ x 1
Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. el acres (min) g rCr in/hr acres (cEfs)
route 60 0.800 1.80
offsite 0.350 8.60
onsite 0.620 6.40
————————————————————— ‘;‘y ’-.-.-.-.-.-:/v' U I UL O U
/5‘5%¢ 21.00 0.501 0.501 3.200 16.80 26.94

.:Rg_DODGE_ﬂ01-01BZ”T




Quick TR-55 Ver.5.46 S/N:
Executed: 09:03:11 09-05-2000

Williamsburg Dodge

* % % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % %

Q =adj * C * I * A :
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

RETURN FREQUENCY = 1 years

‘C’ adjustment, k
Adj. 'C’ = Wtd.’'C’ x 1

fhy
~lo

Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. ok acres (min) el el in/hr acres (cfs)
route 60 0.800 1.80
offsite 0.350 8.60
onsite 0.620 6.40
o8 21.00% 0.501 0.501  4.400 16.80 37.04

BURG. DODGE_7101- 019



Quick TR-55 Ver.5.46 S/N:
Executed: 09:03:11 09-05-2000

Williamsburg Dodge

* % % * % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * «*

Q=adj *C*1I*aA

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj = ’C’ adjustment factor for each return frequency
RETURN FREQUENCY = 25 vyears
‘C’ adjustment, k =1
Adj. 'C’ = Wtd.’'C’ x 1
Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. rc! acres {(min) T el in/hr acres (cfs)
route 60 0.800 1.80
offsite 0.350 8.60
onsite 0.620 6.40
21.00 0.501 0.501 5.100 16.80 42.93

BURG DODGE_7101 - 020




Quick TR-55 Ver.5.46 S/N:
Executed: 09:03:11 09-05-2000

Williamsburg Dodge

* * % * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * x

Q=adj * C*I*A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adij = ‘C’ adjustment factor for each return frequency
RETURN FREQUENCY = 50 vyears
‘C’' adjustment, k = 1.1
Adj. ‘C’ = Wtd.’'C’ x 1.1
Subarea Runcff Area Tc wed. Adj. I Total Peak O
Descr. el acres (min) g el in/hr acres (cfs)
route 60 0.800 1.80
offsite 0.350 8.60
onsite 0.620 6.40
21.00 0.501 0.551 5.700 16.80 52.78

RG_DODGE 7101 - 021




Quick TR-55 Ver.5.46 S/N:
Executed: 09:03:11 09-05-2000

Williamsburg Dodge

* % % % * % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * % % %

Q =adj * C * I *A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj = 'C’ adjustment factor for each return frequency
RETURN FREQUENCY = 100 _ vyears
‘C’ adjustment, k = 1.25
Adj. 'C’ = Wtd.’'C’ x 1.25
Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. rc acres (min) el ek in/hr acres (cfs)
route 60 0.800 1.80
offsite 0.350 8.60
onsite 0.620 6.40
21.00 0.501 0.626 6.300 16.80 66.29




Quick TR-55 Ver.5.46 S/N:
Executed: 09:03:11 09-05-2000

XSS S S LS SRS ST RS ST SRS S EIEEEELS S S S S SRS SRS EEEEREEEEEREEEREEEEESEEEESESEES]

khkkkhkhkkhkhhkhkkkkkhkhhkkhkhkhhhhkhkhhkhdhhhkhkhhhhhdhhhhhhkhhdbhhkhkrhhkhthhbhkhkhkhkhhkhhhkhrdhhkd
*

*
* *
* MODIFIED RATIONAL METHOD *
* ---- Grand Summary For All Storm Frequencies ---- *
* *
* *

khkkhkhkkkhkkhkhkhhkkhkkhkkhkhkhkkhkhkhhhkhkdhhhhkhhhkhkdhkhhhhkhhkdhkdkhkhrhhhdbhkhhdhhhbhrhhkrhhrkik
kkkkkkhkkkhkkhkhhkhhhhkhhhkhkhkhkhhkhhhhhkhkhkkhkhkhkhkkhkhkhkdhhhhhkhhkhhhkhkhkhkhkhhkhhhhhhhkkhhhr®

First peak outflow point assumed to occur at inflow recession leg.

Williamsburg Dodge

Area = 16.80 acres Tc = 21.00 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable Inflow Storage
(years) rg minutes in/hr cfs cfs (cu.ft.) (cu.ft.)




POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 09-05-2000 14:23:26 Post Dev Return Freq: 2 years

R RS R E RS RS EEE SRS S S S NS

* *
* Williamsburg Dodge *
* *
* *
* *
* *
deokodeokokodekkokok ok dkokok ok ok ok ok dok ok kk ok

Inflow Hydrograph: car\CAR2DEV .HYD
Rating Table file: car\OUTFLOX2.PND

----INITIAL CONDITIONS----

Elevation = 76 .40 ft
Ooutflow = 0.08 cfs
Storage = 12,698 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(£t) (cfs) (cu-£ft) (cfs) (cEs)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 19.8 19.8
72.50 0.0 1,017 33.9 33.9
73.00 0.0 1,628 54 .3 54 .3
73.50 0.0 2,451 81.7 81.7
74.00 0.0 3,502 116.7 116.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214 .4
75.50 0.0 8,364 278.8 278.8
76.00 0.0 10,617 353.8 353.8
76 .50 0.1 13,218 440Q0.5 440.6
77.00 0.2 16,194 539.7 539.9
77.50 0.2 19,701 656 .6 656.8
78.00 0.3 23,924 797.3 797.6
78.50 11.4 28,958 965.1 976.5
76.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
92.3 48,958 1631.6 1723.9
94 .6 56,974 1898.7 1993.3
65,783 21%2.3 2289.1

Time incremenﬁﬁ(t)




POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-05-2000 14:23:26 Post Dev Return Freq: 2 years

kkkkkkkEkxkkhk*kk** SGUMMARY OF ROUTING COMPUTATIONS ***kkkkkkkkkkhkhkhhs
Pond File: car\QUTFLOX2 . PND

Inflow Hydrograph: car\CAR2DEV .HYD
Outflow Hydrograph: car\OUT2X .HYD

Starting Pond W.S. Elevation = 76.40 ft

**x%%% Summary of Peak Outflow and Peak Elevation ***+*%*

Peak Inflow
Peak Outflow
Peak Elevation

25.25 cfs ,sw#.'r/f’e
20.21 cfs ,//
78.67 ft

nu

***%x* Summary of Approximate Peak Storage *****

Initial Storage = 12,698 cu-ft
Peak Storage From Storm 18,246 cu-ft

30,944 cu-ft

Total Storage in Pond

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<<




POND-2 Version: 5.21 S/N:

EXECUTED: 09-05-2000 14:23:26

Inflow Hydrograph:
Rating Table file:

Page 1
Return Freq: 10 years

khhkhdhkhkhkdhdhhkhhhhkhkhhhddtik

*
*
*
*
*
*
*

Williamsburg Dodge

kkhkkhkkhkhhkkkkhkhkkhkhkkhkkhkdikk

car\CAR10DEV.HYD
car\OUTFLOX2 . PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft
Outflow = 0.08 cfs
Storage = 12,698 cu-ft

GIVEN POND DATA

ELEVATION| OUTFLOW
(ft) (cfs)

STORAGE
(cu-£ft)

Time increment

(t)

*
*
*
*
*
*
*

INTERMEDIATE ROUTING

COMPUTATIONS

28/t 28/t + 0

(cfs) (cfs)
0.0 0.0
0.4 0.4
3.5 3.5
10.1 10.1
19.8 19.8
33.9 33.9
54 .3 54.3
81.7 81.7
116.7 116.7
160.6 160.6
214 .4 214 .4
278.8 278.8
353.8 353.8
440.5 440.6
539.7 539.9
656.6 656.8
797.3 797.6
965.1 976.5
1163.4 1201.2
1387.5 1460.5
1631.6 1723.9
1898.7 1993.3
2192.3 2289.1

1.0 min




POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-05-2000 14:23:26 Return Freqg: 10 years

kkkkkkhkkhhkkkkkkt* SUMMARY OF ROUTING COMPUTATIONS **xkkkhkkkdkdkdhkkkkk

Pond File: car\OUTFLOX2 . PND )
Inflow Hydrograph: car\CAR10DEV.HYDy
Outflow Hydrograph: car\QUT10X .HYD

Starting Pond W.S. Elevation = 76.40 ft
**xxx% Summary of Peak Outflow and Peak Elevation ****x f”'
65
Peak Inflow = 34.51 cfs 0 e
Peak Outflow =  30.15 cfs v -
Peak Elevation = 78.86 ft -’

*¥*xx* Summary of Approximate Peak Storage ***xx

Initial Storage = 12,698 cu-ft
Peak Storage From Storm = 20,486 cu-ft

tal Storage in Pond = 33,184 cu-ft

d outflow > 1st inflow ordinate. <<<<«<




POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 09-05-2000 14:23:27 Return Freqg: 25 years

khkkkkkkhkkhkhkhkhkhkdkkhkhkkkkkix

* *
* Williamsburg Dodge *
* *
* *
* *
* *
khkkkkkhkhkhkhkkkhkhkhkhkhkhkhkhhhdd

Inflow Hydrograph: car\CAR25DEV.HYD
Rating Table file: car\OUTFLOX2.PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft

Outflow = 0.08 cts

Storage = 12,698 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION|{ OUTFLOW STORAGE 28/t 28/t + O
(Et) (cfs) (cu-£ft) (cfs) (cfs)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 19.8 1.8
72.50 0.0 1,017 33.9 33.9
73.00 0.0 1,628 54 .3 54 .3
73.50 0.0 2,451 81.7 81.7
74 .00 0.0 3,502 116.7 116.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214 .4
75.50 0.0 8,364 278.8 278.8
76 .00 0.0 10,617 353.8 353.8
76.50 0.1 13,218 440.5 440.6
77.00 0.2 16,194 539.7 539.9
77.50 0.2 19,701 656.6 656.8
78 .00 0.3 23,924 797.3 797.6
78.50 11.4 28,958 965.1 976 .5
79.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
80.00 92.3 48,958 1l631.6 1723.9
80.50 94 .6 56,974 1898.7 1993.3
81.00 96.8 65,783 2192.3 2289.1

Time increment (t) = 1.0 min

AMSBURG_DODGE_7101 < 02




POND-2 Version:
EXECUTED:

5.21 S/N: Page 1
09-05-2000 14:23:26 Return Freqg: 50 years
khkkkhkhkkhkkhkhkhkhkkhkkkrkhkhkhkrhkhkkik
* *
* Williamsburg Dodge *
* *
* *
* *
* *
RS RS A S S S EEERETREESEEEREEES]
Inflow Hydrograph: car\CARSO0DEV.HYD
Rating Table file: car\OUTFLOX2.PND
----INITIAL CONDITIONS----
Elevation = 76.40 ft
OQutflow = 0.08 cfs
Storage = 12,698 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(ft) (cfs) (cu-£ft) (cfts) (cts)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 15.8 19.8
72.50 0.0 1,017 33.9 33.9
73.00 0.0 1,628 54.3 54.3
73.50 0.0 2,451 81L.7 81.7
74 .00 0.0 3,502 116.7 116.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214 .4
75.50 0.0 8,364 278.8 278.8
76.00 0.0 10,617 353.8 353.8
76 .50 0.1 13,218 440.5 440.6
77.00 0.2 16,194 539.7 539.9
77.50 0.2 19,701 656.6 656.8
78.00 0.3 23,924 797.3 797.6
78.50 11.4 28,958 965.1 976.5
79.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
80.00 92.3 48,958 1631.6 1723.9
80.50 94 .6 56,974 1898.7 19383.3
81.00 96.8 65,783 21%92.3 2289.1
Time increment (t) = 1.0 min

YC021 WILLIAMSBURG |

DODGE_710




POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-05-2000 14:23:26 Return Freg: 50 years

kkkkkkkkkkkkkkkk%* SUMMARY OF ROUTING COMPUTATIONS ***kkkkhkkkdkkkhhkkkx

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CARSODEV.HYD
Outflow Hydrograph: car\OUTS50X .HYD

Starting Pond W.S. Elevation = 76.40 ft

**xxx* Summary of Peak Outflow and Peak Elevation ****xx

Peak Inflow = 40.93 cfs
Peak Outflow = 40.65 cfs
Peak Elevation = 79.04 ft

***xx*x Summary of Approximate Peak Storage ***+**

12,698 cu-ft
22,756 cu-ft

35,453 cu-ft

Initial Storage
Peak Storage From Storm

Total Storage in Pond

1l

>>>>> Warning, initial pond ocutflow > 1st inflow ordinate. <<<<<

© YCO021_WILLIAMSBURG_DODGE 7101-030




POND-2 Version:

EXECUTED:

5.21 S/N:

09-05-2000 14

Inflow Hydrograph:
Rating Table file:

----INITIAL
Elevation

Outflow
Storage

ELEVATION
(ft)

Y021 WILLIAMSBURG_DODGE!

CONDIT
76.

0.

12,

GIVEN POND

OUTFLOW
(cfs)

:23:27

khkkhkhkkhdhdrhkhkhkhhhkhkhthhkkkk
*
* Williamsburg Dodge
*
*
*
*
*

*
*
*
*
*
*
*

khkkhkkhkkhhkhkkkkkhhhkhkdhhdhkkhk

Page 1
Return Freq:

100 years

INTERMEDIATE ROUTING

car\C100D .HYD
car\OUTFLOX2 . PND
IONS----
40 ft
08 cfs
698 cu-ft
DATA
STORAGE 28/t
(cu-£ft) (cfs)
0] 0.0
13 0.4
105 3.5
304 10.1
593 19.8
1,017 33.9
1,628 54.3
2,451 81.7
3,502 116.7
4,818 160.6
6,434 214 .4
8,364 278.8
10,617 353.8
13,218 440.5
16,194 539.7
19,701 656.6
23,924 797.3
28,958 965.1
34,908 1163.4
41,633 1387.5
48,958 1631.6
56,974 1898.7
65,783 2192.3
Time increment (t) = 1.0 min

COMPUTATIONS




POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-05-2000 14:23:27 Return Freq: 100 years

kkkkkkkkkkhkkhkkkkd*x SQUMMARY OF ROUTINGC COMPUTATIONS *kkkkdkkdkkhkdhkhhhhrs

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: c¢ar\C100D .HYD
Outflow Hydrograph: car\OUT100X .HYD

Starting Pond W.S. Elevation = 76.40 ft

***x** Summary of Peak Outflow and Peak Elevation #*#*#*#*%* AF&,

1-4E
Peak Inflow = 62.08 cfs [0V
Peak Outflow = 58.10 cfs
Peak Elevation = 79.29 ft

*** %% Summary of Approximate Peak Storage ***#**

12,698 cu-ft
26,088 cu-ft

38,785 cu-ft

Initial Storage
Peak Storage From Storm

Total Storage in Pond

>>>>> Warning, initial pond outflow > 1lst inflow ordinate. <<<<<

021 WILLIAMSBURG._DODGE 7101 - 032




7%
S TORM SEWER DESIGN COMPUTATILNS

STR Ao " €A TIME DF CONCENTRATION RUNOFF DeSIGN o

# CULV., | AREA o} - - y ) - ) RENARKS
Fro é‘ Ta | Tames e UWatED| Pin PIPE _’j’?”lf T | G .?r? o | ¥ & c‘cp.‘:fs crr/ssfglég, mmvmrnn ELEV
/7 ¥l /¢ w2 |0 1.7 .8 |5z lsc g |sleslzo ) 3252 /5 168 lesivst (40 V7w |#23]|8720|9/0 V
/¢ sl /F ser V@ V.5 V.6 .30 .86 \enlas |\ 7 (6.7 | 5.76 5/ 76 Vo). Fol L2 | 335 \s3|87/0 |66.35 | 52,00 1
/4 y3l /2 N Vez.csTlgolizel7 |-/ | & 6.6 18.32 /5 Vot |7 \co|Zo | £ Vi |be25V\a5 /5N 77/0 ' 1
/2 Wl /o VE |7 SV Bo ) s |8s eS| 2. s NzsF ) Y Ysg) 8./ | 6 F |Fo |8as| 8/ /6] ssmas :
/0 9| 8 N .22 .9 (.32 1o 65| — (8515 V70 /8 /271 |-89] %.¢ | 5.2 |2F | 8/oc | go.of | a5 35
g J| &5/9° ! & 1.cz2].9 |.5¢ 23elar .| g0lca | 287 {27 | z¢| “|.so /éd 370 \J2\77e 770 GHP Rrry, S L= 78, £O

SHEET, oF
AN
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[PROJECT: T: Lhlar)s étgﬁ: Q!s: ;g . ,
SECTION. 5 7 oo P POTTS, MINTER AND ASSOCIATES P.C.

Engineers, Land Surveyors, Land Planneérs
DESIGNER: _ 727 C M 3520 S. Courthouse Road Suite B Richmiond, Va. 23236
Phone: (804) 745-2876 Fax: 745-9571

HYDRAULIC GRADE L INE COMPUTATIONS

OUTLET JUNCTION LOSS INLET

STRUCT. | WATER | po | @o | Lo | SFo| HF WATER | RIM
SURFACE : : , s 1 Vie ) 1.3 | 05 | FINAL|SURFACE] ,
MO [EEv. 77 Vo | Ho | O Vi | QiVi|Z—- | H |Angle|] Ha | Ht [ 1R |y rLev. | ELEV.

B |78¢c0 |\ 2F /47 |36 \ A |45 | 50| /0 (Y7052 |¢o6d).F2 |./5 |79 |.26 |.5#|70 |.357)|.50| 77 /018538 )
(O | 77/0/8 (H7o|\/27 /)2 |fs2 |5 2| .y |3./66.4 |58.¢2|.64 |22 |70 |.45|.78 |[o/)|.57/ |2.03| 8/ /3 | 8535
/2 8./3 | )5 | 7/C |zs4 /)25 | 455 | 6. |./6 [8.32|4 |33.28].261.99 | /5 |.23 |.28 |.3¢|./8 |s:/3| 8¢.2¢6| 9/./0
/4 86.26| s |8321/87 |/.60 1302 # .06 |5.76|3.257|/5.30)./7 |.aC | 4O |06 |./8 |, 23 |./2 |3./#|485.#0]| 92 0
(G |8%.#0| /5 |£761/76 (.78 14371335 .0 #|3.72| /7 |21¢#4|-7¢ |. 27|40 |.2F |.c0{.78 |.37 |/7¢ | 5//C)| 7/ /0

/7 _|7se {15 (335 |66 |20 /8 17 | /735 —|—|—|—1— |~ |./7}25|.s2] 30|58/ | 52.2] &
S |\ws 2/ \n83|30 |.sH| 612508 (767 8 |77 .9 .251/5 | ./0 [.sB3|.cfl.3#|.50 |d0.40
3 |G 40| 5787 Vso 2.3 125518 |.zs5\922 7.5 |¢s.51.87 1.3/ 125 |./7 .75 |.78|.4F 13 48143.5
/ &B.gC |5 1922|2082 |4/ 7 5 |.22 T — | —|— |l.zzd.29|— |£¢5198.4/
‘[_______ AR g Tl & AR 44 N
A7 RS s A/ P 7/ ST s |/ B | — | = | = |-~ p— | — |.L3]|./7]|.98].C5 | F0.49| 7,99
ya — p7)
W(,’.(f"l r‘e [,
-Gror 5} —
G0 = 22.%
90* K=0.70 40° K=0.38
80° K=0.66 30* K=0.28
g5 Vi Vo e i FINAL H=HF+H? . 70* k=061 25° K=0.22
Hi=0.35 Ho=0&5 oK 2g Ht=Ho+Hi+Ha 60° K=0.55 20° K=0.16 SHEET _bOF

50° K=0.47 15° K=0.10 JN. M,L




A5, A3-80 14:16 POTTS MINTER RSSOCIATES -+ TET2594RZ2 _ MO. B33 Al
POTTS, MINTER AND ASSOCIATES, PC. "’%”Q’;";\‘f&ﬁ
ENGINEERS, LAND SURVEYORS WILLIAM L. JETER, SR
LAND PLANNERS
TO: FROM: Pokts, Minter & aAsscociates, P.C.

3520 5. Courthouse Rcad, Suite B
Richmond, virginia 23236

757 -257 -FI32.

Facsimile Phone Number Dffice Phone Number: {804) 745-2876G

Facsimile Number: (8c4) 745-8571
Zm d’é
Name

;2;"“'c;%§;‘ éin ‘452@4)2W4~ou¢£Jé? ;fZ]/: :
Company LE?'";EL' ijcj |

Date

Total number of pages & (including cover sheet)
Please call if you do not receive all transmitted
pages .,

44;;35;V7é;# /)tﬂ;;gjﬂ; con mants aurii/’a.:217 ltgﬂfggﬁﬁ/?sdujé) %
Conments 2—) fé./ _{1%/;& é‘m:?v;w /;e/éfv?. (",) '

3) Gthbl_chune) X-sehont defd (7]
g) /- 2dr, comps. (75 sk )

7/ gm«;_z/&% Q,ﬁm aﬁ@é{.&%
Y, o ot TG s,

Thanks, Have A Wondexful Day!!itl

3520 Courthouze-Road « Riclomopd, Virginia 23236 - Phone (304) 743-2876 « FAX (804) 745-9571

ﬁb(/fe/ %n/ﬂ /"//
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B3, 83-08 14:22

Natural Channel

B e L e rr S

POTTS MINTER ASSCCIATES -~ 7572394832

Flow (cfs):

Length (ft):
Travel time (seg):

{min) :

Hic any key to change

Uniform Plow: Normal Critical
Slope (ft/ft) . 0.0335  0.0293
Velocity [ft/sec): 4.3280 4.1201
Depth (£t): 1.0308 1.0565
Depth {(in): 12 .3898% 12.6780
wanning’s a: 0.0400  anard N7
— g peAP

Hydraullc Radius: 0.5084

Wetted Aresa (s8g ft): £.2846

Wetted Perimeter (ft): 12.3622

Top width (ft): 12.1879

YC021_WILLIAMSBURG_DODGE_7101 - 037

Return goes to menu:
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A3-03-88 14:19 POTTS MINTER RSSOCIATES =+ 7572594832 HNO. B33

Pl )
" 5L5/23w1144i%7- iﬁlwé}(ﬂ
Quick TR-55 Version: 5.46 S/N: Page 1
Return Freguency: 1 years
TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distributien
(2¢ hr. Duration Storm)
Executed: 03-03-2000 08:39:06
Watershed file: --» CAR\CAR .MOP
Bydrograph file: --» CAR\CAR1.HYD
Z/miw, Epmrw.
»»»> Input Parameters Used to Compute Hydrograph <c<c
Subarea AREA CN Te * Tt Precip. Runof £ Ia/p
Degseripticon {acres) {hrs) (hrs) (in) {in} input/used
15.10  69.0  0.30  0.30  2.80 | 0.57 I.32

m e e kMY WA PR v o o e = e = = e e e e e v K AN W WP M T e mm mm e m mb b e e e e e e M = e e e e e e e mm e e wm e e M MMM MW W o om

* Travel time from subarea outfall tco composite watershad outfall point.
I -- Subarea where user specified interpclation bhetween Ia/p tables.

Total area = 16.10 acres or 0.02516 sqg.mi
Pezk discharge = 6 cfs

=»>> Computer Modificaticons of Input Parameters <=<<<c<

e e e el W MR ER MBS EN EN W Y IT VW TR MR D M EN LN M NN BN W MM WM M M e Mmoo e e e e e e e e e e e e MW N BF W EF W M DN DN DS W MY T W T e o e o omm e me omq oo

Input Values Rounded Values Ia/p
Subarea T * Tt T * TL Interpolated Ia/p
Degoription {hr) (hx) (hr) {hr) (Yes /No) Messages
0.35 0.29 G.30 0.30 Yes --

e e e EE D M W MR W W TY R M v W M W M W MR ER N B BB AN BN BB M e W = v v e e e e e e e = o T WP PR B ke e e o = e e e e e el e ke i Mo de m e - = mm

* Travel time from subareaz outfall to composite watershed cutfall point.

(7’; g ;"i‘i-i”&l‘?ﬁ
eNE 8P

P = 2 N

@ Al Fe @ % 20d crs
Aiarerf L

T ers losr 2 = 28 /5eFs
Rooted 2= 17 3Yrs

”
U pesx

Vecome = 6,75740¢¥'$,3§062‘5¥£F

YC021_WILLIAMSBURG_DODGE_7101 - 038




B3/03/80 14:19 FOTTS MINTER RSSOCIATES = 75723594032 NO. 853

Quick TR-55 Version: 5.46 S/N: ‘ Page 2
Return Frequency: 1 vears

TR-55%5 TABULAR HYDROGRAPH METHOD
Type I1I. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:38:06

Watershed file: --> CAR\CAR .Mop
Hydrograph file: --> CAR\CAR1.HYD

»»»> Summary of Subarea Times to Peak <<<«

Peak Discharges at Time to Peak at
Composite oucfall Composite Cutfall

Subarea {cfs) (hrs)
6 12.6
Compogite Watershed 6 12.6

YC021_WILLIAMSBURG_DODGE_7101 - 039
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E3-83.80 14:19 FOTTS MINTER ASSOCIRTES =+ 7572594832 MNO. 853 FiAs

Quick TR-55 Version: 5.46 S/N: Page 3
Return Fregquency: 1 years

TR-5% TABULAR HYDROGRAPH METHOD
Type II. Distribution
{24 hr. Duration Storm)

BExecsuted: 03-03-2000 08:39:06
Watershed file: -u» CAR\CAR MOP
Hydrograph file: --» CAR\CAR1.HYD

Composite Hydrograph sSummary (cfg)

e e o M e = o me o A IR B TR MR e e o e v e e e e it oS MR WH T T e e o WO TF M MR M TW o m e mm — = MR e e m m o — e e A Em oSS e S == e o e

Subarea 11.0 11.3 11.8 11.9 12.0 12.1 12.3 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Q ¢ 0 o] 0 ) 4 1 3
Total (cfs) 0 0 0 0 0 0 0 1 3
Subares 12.8 12.6 12.7 12.8 13.90 13.2 13.4 13.6 3.8
Description hx hr hr hr hr hr hr hr hr
5 5 3 5 3 2 2 1 1
Total {(cofs) 5 8 6 5 3 2 2 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 l6.5% 17.0 17.5
Degcription hr hr hr hr hr hy hr hr hr
1 1 1 1 il 1 1 o] o]
Total (cfs) 1 1 3 1 1 1 1 1] o]
Subarea 18.0 15.0 20.0 22.0 26.0
Degcyription hr hr hr hr hr
0 Q o] 0 Q
Total (wafe) o] 0 D 0 o)

YC021_WILLIAMSBURG_DODGE_7101 - 040



B3/03-88 14:19 POTTS MINTER RSSOCIATES = 7572594032 NO. B53 a9

Quick TR-55 Vergiori: 5.46 S/N: Page ¢
Return Frequency: 1l years

TR-5% TARULAR HYDROGRAPH METHOD
Type II. Distribution
3 ‘ {24 hr, Duration Storm)

% Executed: 03-03-2000 08:392:06
Watershed file: --» CAR\CAR .MOP
Hydrograph file: --» CAR\CARL.HYD

Time Flow Tima Flow
{hrs) (cfs) (hrs) lcfs)
11.0 Q 14.8 1
11.1 8] i4.8% 1
11.2 0 15.0 1
\ 11.3 0 15.1 1
11.4 4] 15.2 1
11.5 0 15.3 1
1l.8 Q 15.4 1
a 11.7 0 15.5 L
11.8 0 15.6 1
11.9 0 15.7 1
12.0 0 15.8 1
12.1 0 15.9 1
12.72 4] 16.0 1
12.3 1 1.1 1
12.4 3 16.2 1
12.5 5. 15.3 1
12.6 s | 16 .4 1
12.7 Lg | 16.5 1
12.8 5 16.6 1
12.5 4 16.7 1
12.0 3 16.8 0
13.1 2 16.9 0]
13.2 2 17.0 0
12.3 2 17.1 0
13.4 2 17.2 0
13.5 2 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17 .6 ¢
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 1 18.0 0
14 .3 1 18.1 0
14.4 1 18.2 Q
14.58 1 18.3 4]

YC021_WILLIAMSBURG_DODGE_7101 - 041



aA3-83-80 14: 26 POTTS MIMNTER ASSOCIATES -+ 7572594A32 HO. 833 i@

14.6 b 18.4 0
14.7 1 18.5 e

YC021_WILLIAMSBURG_DODGE_7101 - 042



A3-083/86 14:28 POTTS MINTER ASSOCIATES = 7572594032 NO. 853 b11

Quick TR-55 Version: 5.46 8/N: Page 5
Return Freduency: 1l vears

TR-55 TARULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:39:06

Watershed file: =--> CAR\CAR .MoP
Hydrograph file: --» CAR\CARL.HYD
% Time Flow Time Flow
k (hrs) (cfa) {hrea) {cfs)
18.6 8] 22.4 0
18.7 0 Q2.5 0
18.8 0 22.86 0
" 18.9 0 22.7 0
; 1%.0 g 22.8 a
A 19.1 o} 22.8 Q
18.2 0 23.0 0
| 19.3 0 23.1 0
gg 12.4 g 23.2 c
\ 19.5 0 23.3 0
! 15.6 0 23.4 0
19.7 ¥ 3.5 0
12.8 0 23.6 ¢
19.9 0] 23.7 a
20.0 & 23.8 g
20.1 0 23.9 0
20.2 Q 24.0 0
20.3 g 24 .1 4]
20.4 D 24 .2 0
20.5 0] 24.3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24 .6 0
20.9 g 2¢.7 Q
21.0 0 24 .8 0
21.1 Q 24 .9 0
21.2 0 2.0 Q
21.3 0 25.1 0
21.4 1] 25,2 0
21.8 4] 25.3 0
21.6 0 25.4 0
2L.7 0 25.5 D
21.8 0 25.6 0
21.9 4 25.7 Q
22.0 D 25.8 D
22.1 Q 25.9 ¢]
22.2 0
22.3 Q

YC021_WILLIAMSBURG_DODGE_7101 - 043



B3-63/680 14:20 FOTTS MINTER ASSOCIATES ~ 7572594832 NO. B53

POND-2 Version: 5.21 S/N:
EXECUTED: Q03-03-2000 08

*
%
*
*
*
*
*

Inflow Hydrograph:

YC021_WILLIAMSBURG_DODGE_7101 - 044

141:25

Williamsburg Dodge:lyr-24 hr.storm rocuting

I EATE R E AR RS S EEF AR L L LR AL AR A LS E EEEE R LN ]

car\CAR1 .HYD

Rating Table file: car\OUTFLOX1.PND ™~

----INITIAL CONDITIONS----
Elevation = 76.40 £t
OutElow = 0.08 cfs
Storage = 12,698 rcu-ft
GIVEN POND DATA
ELEVATION| OUTFLOW STORAGE
(£t} {cfs=) (cu-£f£)
i 70.00 0.0 0
70.50 0.0 13
71.00 0.0 105
g 71.508 0.0 204
72.00 0.0 593
ﬁ 72.50 0.0 1,017
‘ 73.00 ¢.0 1,628
73.50 0.0 2,451
74 .00 0.0 3,502
74 .50 0.0 4,818
75.00 0.0 6,434
75.50 0.0 8,364
76.00 0.0 10,617
76.50 0.1 13,218
77.00 0.2 16,194
77.50 0.2 19,701
78 .00 0.3 23,924
78.50 11.4 28,958
79.00 37.8 34,908
79.50 73.0 41,633
80.00 92.3 48,958
80.50 84 .6 56,974
81.00 96.8 €5, 783

I " L

Time increment (t)

Page 1

IEA LR AR A LRSS ST RRRESSS AR AR SRR RN RS RRR N ESS)

*
L]
*
-
x
*
L

ey

&

+

INTERMEDIATE ROUTING

COMPUTATICNS

28/t | 28/£ + 0
{cfa) (cfs)
0.0 0.0
0.1 0.1
0.8 g.6
1.7 1.7
3.3 2.3
5.7 8.7
9.0 9.0
13.86 13.6
19.5 19.5
26.8 26.8
35.7 35.7
46.5 46.5
59.0 59.0
73.4 73.5
90.0 90.2
109.4 108.6
132.9 133.2
10.3 172.3
193.% 231.7
231.3 304.3
272.0 364 .3
3146.5 411.1
365.5 462.3
&.0 min.

Fiz



03,8308

POND-2 Version:
EXECUTED: 03-03-2000

14:29

pond File:
Inflow Hydrograph:
Outflow Hydrograph: car\QuT

INFLOW EYDROGRAPH

oz
Al
o

—-—— o ——

—— e o e

INFLOW
(efs)

—_——— -

- ——

5.21 S/N:

08:41:25

- ——— - -

- ———

Sy

.

car\OUTFLOX1 . PND
car\CAR1

POTTS MIMNTER ASSOCIATES - 7572594032

ND.BS3  B13
Page 2
.HYD
LHYD
ROUTING COMPUTATIONS
28/t - O 28/t + O QUTFLCW |ELEVATION
(cfs) (cfs) (efa) (ft)
70.8 70.6 0.08 76 .40
70.3 70.5 0.08 76,38
70.1 70.3 0.08 76.35
70.0 70.1 0.08 76.38
6£9.8 70.0 0.08 76.38
659.7 9.8 0.07 76.37
£8.% £9.7 0.07 76.37
£9.4 69.5 Q.07 76.38
89,3 e9.4 0.07 76.36
69.1 89.3 Q.07 76.235
&9.0 €9.1 0.07 76,35
£8.8 68.0 0.07 76.34
&€8.7 68.8 0.07 746,34
€9.6 6ES.7 G.07 76.37
73.4 73.6 0.10 76.50
81.1 81.4 g.18 76.74
91.7 52.1 0.20 77.05%
103.3 103.7 0.20 77.35
113.8 114.3 0.22 77.60
122.3 122.8 .28 77.78
128.7 128.3 0.28 77.82
132.8 132.7 0.4% 78.01
134.2 13€6.8 1.33 78.05
134 .8 138.2 1.71 78.06
135.0 138.8 1.88 78.07
135.1 13%.0 1.9% 78.07
134,77 138.1 1l.89 78.0¢
134 .1 136.7 1.30 78.085
133.9 136.1 1.13 78.04
133.8 135.89 1.06 78.03
133.7 135.8 1.02 78.03
133.7 135.7 1.01 78.03
133.7 13%.7 1.00 78.03
133.7 135.7 1.00 78.03
133.7 13%.7 1.0Q 78.03
133.7 135 .7 1.00 78.03
133.7 135.7 1.00 78.023
133.7 135.7 1.00Q 78.03
133.7 135.7 1.006 78.03
133.7 135.7 1L.00 78.03
133.7 138.7 1.00 78.03
133.7 135.7 1.00 78.03
133.7 135.7 1.00 78.03
133.7 135.7 1.00 78.03
133.7 135.7 1.400 78.03

M T W v e ey e e e e M BN MW e s = e e e e mm mm e e e o o e e e e e e Ab S W W e T Tr mr e e e
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A3, A3 6 14:21 FOTTS MINTER ASSOCIATES -+ 7572594P32 M. 853 Fi4

*

POND-2 Versgion: 5.21 §/N: Page 3
EXECUTED: 03~03-20Q00 08:41:25 ’
Pond File: car\QUTFLOX1.PND
{ Inflow Hydrograph: car\CAR1 CHYD
1 Outflow Hydrograph: car\OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW T1+I2 28/t - @ 28/t + © QUTFLOW |ELEVATION
(min) {cfs) {efa) (cfs) (ofs) (cfs) (ft})
930.0 1.00 2.0 133.7 138.7 1.00 78.03
b 836.0 1.00 2.0 133.7 138.7 1.00 78.03
' 942.0 1.00 2.0 133.7 138.7 1.00 78.02
948.0 1.00 2.0 133.7 135.7 1.00 78.03
954.¢ 1.490 2.0 133.7 135.7 1.00 78.03
¢50.0 1.00 2.0 133.7 135.7 1.00 78.03
| 966.0 1.00 2.0 133.7 135.7 1.00 78.032
a72.0 1.00 2.0 133.7 135.7 1.00 78,03
878.0 1.00 2.0 133.7 136.7 1.00 78.03
984 .0 1.00 2.0 133.7 1358.7 1.00 78.03
936.0 1.00 2.0 133.7 135.7 1.00 78.03
; 596.0 1.0¢Q 2.0 133.7 135.7 1.00 78 .03
| 1002.0 1.60 2.0 133.7 135.7 1.00 78.03
1008.0 0.00 1.0 133.2 134.7 0.72 78,02
1014.0 C.00 0.0 132.6 133.2 Q.31 78.00
) 1020.0 0.00 0.0 132.0 132.¢6 0.30 77,89
; 1026.0 0.00 0.0 131.4 132.0 0.29 77.97
; 1032.0 .00 0.0 130.9 131.4 0.25 77.96
! 1038.0 0.00 2.0 130.3 130.9 0.28 77.85
1044.0 C.Q¢ 0.0 129.7 130.3 0.25 77.%94
1080.0 2.00 0.0 129.1 128.7 .29 77.83
1086.0 0,60 0.0 128.6 129.1 .28 77.91
1062.0C Q.00 0.0 128.0 128.56 0.28 77.90
10623.0 0.00 0.0 127.4 128.0 0.28 77.89
1074.¢0 0.00 0.0 126 .8 127.4 0.28 77.88
1080.¢ 0.00 0.0 126 .4 12¢.9 0.27 77.87
1086.0 0.00 0.0 125.8 126.4 g.27 77,85
1082.0 G.00 6.0 128 .3 125.8 0.27 77.84
1098.0 0.00 0.0 124.7 125.3 0.27 77.83
1104.¢0 0.00 0.0 124.2 124.7 0.26 77.82
1110.¢ 0.00 0.0 123.7 124.2 0.286 77.81
1115.0 g.oo c.C 123.2 123.7 .26 77.80
1122.8 0.00 0.0 122.7 123.2 D.2¢ 77.79
1128.0 J0.0¢0 0.0 122.1 122.7 0.26 77.78
1134.0 0.00 0.0 121.6 122.1 0.25 77.77
1140.0 .00 0.0 121.1 121.6 0.28 77.75
1146.0 .00 0.0 120.6 121.1 0.25% 77.74
1152.0 C.00 0.¢ 120.1 120.5 0.25 77.73
1158.0 0.00 0.9 119.7 12¢0.1 3.24 77.72
1 1164.0 0.40 0.0 118.2 118.7 .24 77.71
1170.0 0.00 0.0 118.7 119.2 0.24 77.70
1176.90 0.00 0.0 118.2 118.7 0.24 77.6%9
1182.0 0.00 0.0 117.7 118.2 0.24 77.68
1188.0 Q.00 0.0 117.3 117.7 0.23 77.87
11%4.0 0.6¢C p.0 11le.8 117.3 0.23 77.868
12600.0 Q.04 0.0 116.3 11l5.8 0.23 77.6%5

- e AR W W e o m e A N MY WR R Ty mw e e ek M e e m AN W W M0 FE m we VR g Y r m m— mm et M e MG e e e o e e e e
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A3-B83/80 14:21

POTTS MINTER ASSOCIATES -+ 75725940832

FOND-2 Version: 5.21 S/N:

EXECUTED: 03-03-2000

Pend Filae:
Inflow Hydrograph:

outflow Hydrograph:

INFLOW HYDROGRAFH

e  m  — e e e — —

TIME INFLOW
{min) {cEs)
1206.0 0.060
1212.0 0.00
1218.0 g.c0
1224.0 0.00
1230.0 0.00
1238.0 0.00
1242.0 C.00
1248.0 0.0c0C
1254 .0 0.0Q
1260.0 0.00
1266.0 0.00
1272.0 0.00Q
1278.0 D.0O
1284 .0 0.00
1280.0 0.00
1286.0 0.00
1302.0 Q.00
1308.0 Q.00
1314.0 0.00
1320.0 0.09
132¢6.0 0.00
1332.0 Q.00
1338.0 Q.00
1344.Q 0.00
1350.0 0.00
1356.0 0.00
1362.0 .00
1368.0 0.04Q
1374.0 0.00
1380.0 0.00
1386.0 Q.00
1392.0 0.00
1398.0 0.060
1404.0 0.00
1410.0 0.00
1416.0 .00
1422.0 0.00
1428.0 0.00
1434.0 0.0¢
1440.0 0.00
1446.0 0.00
1452.0 0.00
1458.0 0.00
1464.0 0.QG
1470.0 0.00
1476.0 0.00

e ER T = am e e kW o

08:41:25

car\QUTFLOX1 .PND

car\CAR1
car\ourT

MO B53 P15
Page ¢
.HYD
.HYD
ROQUTING COMPUTATICNS
23/ - ©Q 28/t + O OUTFLOW |ELEVATION
{cis) (cfs) {cfs) (f£)
115.9 116.3 0.23 77 .64
115.4 115.9 0.23 77.63
115.0 115.4 0.22 77.62
114.5 115.0 D.22 77.6%
114.1 114.5 0.22 77.60
113.7 114.1 .22 77.58
113.2 113.7 0.22 77.59
112.8 113.2 0.22 77.58
1l2.4 112.8 0.21 77.57
111.9 112.4 0.21 77.56
111.5 111.8 0.21 77.55
1l1.1 111.5 0.21 77.34
115.7 111.1 0.21 77.83
110.3 110.7 0.20 77.52
109.9 110.3 0.20 77.81
108.8 109.§ 0.20 77.51
102.1 109.5 0.20 77.50
108.7 109.1 0.20 77.48
168.3 108.7 0.20 77.48
107.9 108.3 0.20 77.46
1807.5% 107.9 0.20 77.45
107.1 107.5 0.20 77.44
106.7 107.1 0.20 77.43
106.3 106.7 0.20 77.42
105.9 106.3 0.20 77.41
108.5 105.9 0.20 77.40
108.1 108.58 0.20 77.38
104.7 105.1 0.20 77.38
104.3 104 .7 0.20 77.37
103.8 104 .3 .20 77.36
103.5% 103.8 .20 77.35
103.1 103.5 0.20 77.34
102.7 ‘103.1 0.20 77.33
102.3 102.7 0.20 77.32
101.9 102.3 0.20 77.31
101.5 i10%1.9 0.20 77.30
101.1 141.5 0.20 77.29
100.7 101.1 0.20 77.28
00.3 100.7 0.20 77.27
99.9 100.3 0.20 77.26
25.5 88.3 .20 77.25
99.1 98.5 0.20 77.24
98.7 29.1 0.20 77.23
88 .13 58.7 0.20 77.22
97.3 98.3 D.20 77.21
97.5 97.9 §.20 77.20

R e e e e e R N T e e e e e e e am e = e o e e = e = = e i AE AR N A W M Y — o — o -
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a3-03/00 14:22

POTTS MINTER RSSOCIATES -+ 7572594032 ND.@53  B16
FOND-2 Version: 5.21 3/N: Page 5
EXECUTED: 03-03-2000 08:41:25
pond File: car\OUTFLCX1 . BND
Inflew Hydrograph: car\CAR2L .HYD
Outflow HEydrograph: car\oUT JHYD
INFLOW HYDRCGEAPH ROUTING COMPUTATICNS
TIME INFLOW I1+1I2 28/ - © 25/t + © OUTFLOW |ELEVATION
(min) (cfs) {cfs) {cEs) (cfs) (cfs) (£}
1482 .0 Q.00 0.0 57.1 87.8 C.2¢ 77.1%
1488.0 0.00 0.0 86.7 7.1 0.20 77.18
14%94.0 0.40 0.0 96.3 8.7 D.20 77%.17
1500.0 0.00 0.0 25.8 g6 .3 0.20 77.186
1506.0 0.00 0.0 95.5 95.9 0.290 77.18
1512.0 0.00 0.0 85.1 85.5 0.20 77.14
1518.0 0,00 c.0 94 .7 85.1 0.20 77.13
1524 .0 0.00 0.0 94 .3 94 .7 0.20 77.12
1530.0 0.00 0.0 23.9 54.3 D.20 77,0
1536.0 Q.00 0.0 83.5 %3.°% 0.20 77.10
1542.0 0.00 6.0 93.1 83.58 Q.20 77.Q9
1548.0 0.00 Q.0 a2.7 93.1 0.20 77.07%
1554 .Q 0.00 0.0 92.3 az2.7 0.20 77.06
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A3-83-80 14:22 POTTS MINTER RSSOCIATES - 75723594032 MNO. &53

POND-2 Version: 5.21 S/N: Page &
EXECUTED: 03-03-2000 08:41:25

Kk kbhhkbkrxkkkrrchnnw SJUMMARY OF BOUTING COMDPUTATIONS #kdkdkwrxkhdtak A nns

| pond File: car\QUTFLOX1.PND

’ Inflow Hydrograph: car\CAR1 LHYD
Outflow Hydrograph: car\OUT LHYD

) Starting Pond W.8. Elevation = 76.40 ft

*xxx*x Qummary of Peak Outflow and Peak Elevation *++#%¥

Peak Inflow = 5.00 cfs
FPeak Outflow = 1,95 cefs
Peak Elevation = 78.07 It

*¥#%% Summary of Approximate Peak Storage *x+%#

Initial Btorage = 12,698 cu-ft
Peak Storage From Storm = 11,9573 cu-ft

24,671 cu-£ft

Total Storage in Pond

»>»»»> Warning, initial pond ocutflow » lst inflow ordinate. =<<<<<

YC021_WILLIAMSBURG_DODGE_7101 - 049
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B3/03-08 14:22

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

Peak Inflow
Peak Qutflow
! Peak Elewvation

YC021_WILLIAMSBURG_DODGE_7101 - 050

POTTS MINTER ASSOCIATES ~ 7572594932

POND-~2 Version: 5.21 8/N:

car\QUTFLOX1.PND

car\CAR1 .HYD
caxr\QUT .HYD
6§.00 cfs
1.95 ¢fg
78 .07 ft

EXECUTED:

NO. B53

Paga 7

03-03-2000
08:41:25

g



a3-83/88 14:22 POTTS MIMNTER ASSOCIATES -+ 7572504032

Y08.0-
714,0-
720.0-
TZ6.0-

732.0-

RHEN AWK EURA

738.0-

744.0-
750.0-
756.0-

762 .0~

768.0-

HHMEMNY N RNR
*

774.0-

780.0-

LRI
*

786.0- b7 *

e
792 .0- x *

%
758.0- X %
804 .0~ X*
810.0- x
816 .0~

822.0-

TIME
{min)}

car\CAR1
car\ouT

¥ File:
x Pile:

CHYD
.HYD

6.0 cfs
2.0 cfs

Qmax =
Emax =

YC021_WILLIAMSBURG_DODGE_7101 - 051

.0 10.0

HO. B53

Flow (cfs)
11.0

P19
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Quick TR-55 Version: 5.46 S/N: 3 Page 1
Return Frequency: 1l years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:39:06
Watershed file: --> CAR\CAR .MOP
Hydrograph file: --> CAR\CAR1.HYD

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip. Runoff Ia/p
Description (acres) (hrs) (hrs) (in) (in) input/used
16.10 69.0 0.30 0.30 2.80 | 0.57 I.32 .32

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 16.10 acres or 0.02516 sg.mi
Peak discharge = 6 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ta/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
0.35 0.29 0.30 0.30 Yes -

* Travel time from subarea outfall to composite watershed outfall point.
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Quick TR-55 Version: 5.46 S/N: Page 2
Return Freguency: 1 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:39:06

Watershed file: --> CAR\CAR .MOP
Hydrograph file: --> CAR\CAR1.HYD

>>>> Summary of Subarea Times to Peak <<<«<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) {(hrs)
6 12.6
Composite Watershed 6 12.6

YC021_WILLIAMSBURG_DODGE_7101 - 053



Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 1 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:39:06

Watershed file: -~--> CAR\CAR .MOP
Hydrograph file: --> CAR\CAR1l.HYD

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
0] 0 0 0] 0 0 0 1 3
Total (cfs) 0 0 0 0 0 0 0 1 3
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
5 6 6 5 3 2 2 1 1
Total (cfe) 5 6 6 5 3 2 2 1 1
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
1 1 1 1 1 1 1 0 0
Total (cfs) 1 1 1 1 1 1 1 0 0
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
0 0 0 0 0
Total (cfs) 0 0 0 0 0
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Quick TR-55 Version: 5.46 S/N: Page 4
Return Frequency: 1 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:39:06

Watershed file: --> CAR\CAR .MOP
Hydrograph file: --> CAR\CAR1.HYD
Time Flow Time Flow
(hrs) (cfs) {hrs) (cfs)
11.0 0 14.8 1
11.1 0 14.9 1
11.2 0 15.0 1
11.3 0 15.1 1
11.4 0 15.2 1
11.5 0 15.3 1
11.6 0 15.4 1
11.7 0 15.5 1
11.8 0 15.6 1
11.9 0 15.7 1
12.0 0 15.8 1
12.1 0 15.9 1
12.2 0 16.0 1
12.3 1 16.1 1
12.4 3 16.2 1
12.5 5 16.3 1
12.6 6 16 .4 1
12.7 6 16.5 1
12.8 5 16.6 1
12.9 4 16.7 1
13.0 3 16.8 0
13.1 2 16.9 0]
13.2 2 17.0 0
13.3 2 17.1 0
13.4 2 17.2 0
13.5 2 17.3 0
13.6 1 17.4 0
13.7 1 17.5 0
13.8 1 17.6 0
13.9 1 17.7 0
14.0 1 17.8 0
14.1 1 17.9 0
14.2 1 18.0 0
14 .3 1 18.1 0
14 .4 1 18.2 0
14.5 1 18.3 0
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Quick TR-55 Version: 5.46 S/N: Page 5
Return Frequency: 1 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 03-03-2000 08:39:06

Watershed file: --> CAR\CAR .MOP
Hydrograph file: --> CAR\CAR1.HYD

Time Flow Time Flow
{hrs) {cfs) (hrs) (cfs)
18.6 0 22 .4 0
18.7 0 22.5 0
18.8 0 22 .6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.9 0
19.2 0 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 0 23 .4 0
19.7 0 23.5 0
19.8 0 23.6 0
19.95 0 23.7 0
20.0 C 23.8 0
20.1 0] 23.9 0
20.2 0] 24 .0 0
20.3 0 24 .1 0
20.4 0 24 .2 0
20.5 0 24 .3 0
20.6 0 24 .4 0
20.7 0 24.5 0
20.8 0 24 .6 0
20.9 0] 24 .7 0
21.0 0 24.8 0
21.1 0 24 .9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0

22.3 0
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POND-2 Version: 5.21 S/N:

EXECUTED:

Inflow Hydrograph:
Rating Table file:

03-03-2000

08:41:25

Page 1

IR EE R R E SR EEEEE LRSS SRS R SRR LR RS EE R E SR RS EEEE RS

*
*
*
*
*
*
*

car\CAR1
car\OUTFLOX1 . PND

~---INITIAL CONDITIONS----
Elevation = 76.40 ft
Outflow = 0.08 cfs
Storage = 12,698 cu-ft
GIVEN POND DATA
ELEVATION| OUTFLOW STORAGE
(ft) (cfs) (cu-£ft)
70.00 0.0 0
70.50 0.0 13
71.00 0.0 105
71.50 0.0 304
72.00 0.0 593
72.50 0.0 1,017
73.00 0.0 1,628
73.50 0.0 2,451
74 .00 0.0 3,502
74 .50 0.0 4,818
75.00 0.0 6,434
75.50 0.0 8,364
76.00 0.0 10,617
76 .50 0.1 13,218
77.00 0.2 16,194
77.50 0.2 19,701
78.00 0.3 23,924
78.50 11.4 28,958
75.00 37.8 34,908
79.50 73.0 41,633
80.00 92.3 48,958
80.50 94 .6 56,974
81.00 96.8 65,783

Time increment

YC021_WILLIAMSBURG_DODGE_7101 - 058

.HYD

(t)

Williamsburg Dodge:1lyr-24 hr.storm routing

R EEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEERERE SRR S

*
*
*
*
*
*
*

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 28/t + 0
(cfs) (cfs)
0.0 0.0
0.1 0.1
0.6 0.6
1.7 1.7
3.3 3.3
5.7 5.7
9.0 9.0
13.6 13.6
19.5 19.5
26.8 26.8
35.7 35.7
46 .5 46 .5
59.0 59.0
73.4 73.5
90.0 90.2
109.4 109.6
132.9 133.2
160.9 172.3
193.9 231.7
231.3 304.3
272.0 364.3
316.5 411.1
365.5 462 .3
6.0 min




POND-2 Version:
EXECUTED:

Pond File:
Inflow Hydrograph:

Outflow Hydrograph:

INFLOW HYDROGRAPH

INFLOW
(cfs)

5.21 S/N:
03-03-2000

Page 2
08:41:25

car\OUTFLOX1 . PND

car\CAR1 .HYD

car\oUT .HYD

ROUTING COMPUTATIONS
I1+1I2 28/t - © 28/t + O OUTFLOW |ELEVATION
(cfs) (cfs) (cfs) (cfs) (ft)

----- 70.5 70.6 0.08 76 .40
0.0 70.3 70.5 0.08 76.39
0.0 70.1 70.3 0.08 76.39
0.0 70.0 70.1 0.08 76.38
0.0 69.8 70.0 0.08 76.38
0.0 69.7 69.8 0.07 76 .37
0.0 69.5 69.7 0.07 76 .37
0.0 69.4 69.5 0.07 76.36
0.0 69.3 69.4 0.07 76.36
0.0 69.1 69.3 0.07 76 .35
0.0 69.0 69.1 0.07 76 .35
0.0 68.8 69.0 0.07 76 .34
0.0 68.7 68.8 0.07 76 .34
1.0 69.6 69.7 0.07 76 .37
4.0 73.4 73.6 0.10 76.50
8.0 81.1 81.4 0.15 76.74
11.0 91.7 92.1 0.20 77.05
12.0 103.3 103.7 0.20 77.35
11.0 113.8 114 .3 0.22 77.60
9.0 122.3 122.8 0.26 77.78
7.0 128.7 129.3 0.28 77.92
5.0 132.8 133.7 0.45 78.01
4.0 134.2 136.8 1.33 78.05
4.0 134.8 138.2 1.71 78.06
4.0 135.0 138.8 1.88 78.07
4.0 135.1 139.0 1.95 78.07
3.0 134 .7 138.1 1.69 78.06
2.0 134.1 136.7 1.30 78.05
2.0 133.9 136.1 1.13 78.04
2.0 133.8 135.9 1.06 78.03
2.0 133.7 135.8 1.02 78.03
2.0 133.7 135.7 1.01 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
2.0 133.7 135.7 1.00 78.03
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POND-2 Version: 5.21 S/N: Page 3

EXECUTED: 03-03-2000 08:41:25

Pond File: car\OUTFLOX1 . PND

Inflow Hydrograph: car\CAR1l .HYD

Outflow Hydrograph: car\OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+1I2 28/t - O 28/t + O OUTFLOW |ELEVATION
(min) (cfs) (cfs (cfs) (cfs) (cfs) (ft)
930.0 1.00 2.0 133.7 135.7 1.00 78.03
936.0 1.00 2.0 133.7 135.7 1.00 78.03
942.0 1.00 2.0 133.7 135.7 1.00 78.03
948.0 1.00 2.0 133.7 135.7 1.00 78.03
954.0 1.00 2.0 133.7 135.7 1.00 78.03
960.0 1.00 2.0 133.7 135.7 1.00 78.03
966.0 1.00 2.0 133.7 135.7 1.00 78.03
972.0 1.00 2.0 133.7 135.7 1.00 78.03
978.0 1.00 2.0 133.7 135.7 1.00 78.03
984.0 1.00 2.0 133.7 135.7 1.00 78.03
990.0 1.00 2.0 133.7 135.7 1.00 78.03
996.0 1.00 2.0 133.7 135.7 1.00 78.03
1002.0 1.00 2.0 133.7 135.7 1.00 78.03
1008.0 0.00 1.0 133.2 134.7 0.72 78.02
1014.0 0.00 0.0 132.6 133.2 0.31 78.00
1020.0 0.00 0.0 132.0 132.6 0.30 77.99
1026.0 0.00 0.0 131.4 132.0 0.29 77.97
1032.0 0.00 0.0 130.9 131.4 0.29 77.96
1038.0 0.00 0.0 130.3 130.9 0.29 77.95
1044.0 0.00 0.0 129.7 130.3 0.29 77.94
1050.0 0.00 0.0 129.1 129.7 0.29 77.93
1056.0 0.00 0.0 128.6 129.1 0.28 77.91
1062.0 0.00 0.0 128.0 128.6 0.28 77.90
1068.0 0.00 0.0 127.4 128.0 0.28 77.89
1074.0 0.00 0.0 126.9 127 .4 0.28 77.88
1080.0 0.00 0.0 126.4 126.9 0.27 77.87
1086.0 0.00 0.0 125.8 126.4 0.27 77.85
1082.0 0.00 0.0 125.3 125.8 0.27 77.84
1098.0 0.00 0.0 124.7 125.3 0.27 77.83
1104.0 0.00 0.0 124 .2 124.7 0.26 77.82
1110.0 0.00 0.0 123.7 124 .2 0.26 77.81
1116.0 0.00 0.0 123.2 123.7 0.26 77.80
1122.0 0.00 0.0 122.7 123.2 0.26 77.79
1128.0 0.00 0.0 122.1 122.7 0.26 77.78
1134.0 0.00 0.0 121.6 122.1 0.25 77 .77
1140.0 0.00 0.0 121.1 121.6 0.25 77.75
1146.0 0.00 0.0 120.6 121.1 0.25 77.74
1152.0 0.00 0.0 120.1 120.6 0.25 77.73
1158.0 0.00 0.0 119.7 120.1 0.24 77.72
1164.0 0.00 0.0 119.2 119.7 0.24 77.71
1170.0 0.00 0.0 118.7 119.2 0.24 77.70
1176.0 0.00 0.0 118.2 118.7 0.24 77.69
1182.0 0.00 0.0 117.7 118.2 0.24 77.68
1188.0 0.00 0.0 117.3 117.7 0.23 77.67
1194.0 0.00 0.0 116.8 117.3 0.23 77.66
1200.0 0.00 0.0 116.3 116.8 0.23 77.65
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POND-2 Version:
EXECUTED:

Pond File:
Inflow Hydrograph:

Outflow Hydrograph:

INFLOW HYDROGRAPH

INFLOW
(cfs)

5.21 S/N:
03-03-2000

Page 4
08:41:25

car\OUTFLOX1.PND

car\CAR1 .HYD

car\oUT .HYD

ROUTING COMPUTATIONS
I1+1I2 28/t - O 28/t + O OUTFLOW |ELEVATION
(cfs) (cfs) (cfs) (cfg) (ft)

0.0 115.9 116.3 0.23 77 .64
0.0 115.4 115.9 0.23 77.63
0.0 115.0 115.4 0.22 77 .62
0.0 114.5 115.0 0.22 77.61
0.0 114 .1 114.5 0.22 77.60
0.0 113.7 114.1 0.22 77.59
0.0 113.2 113.7 0.22 77.59
0.0 112.8 113.2 0.22 77.58
0.0 112 .4 112.8 0.21 77.57
0.0 111.9 112.4 0.21 77 .56
0.0 111.5 111.9 0.21 77 .55
0.0 111.1 111.5 0.21 77 .54
0.0 110.7 111.1 0.21 77.53
Cc.0 110.3 110.7 0.20 77 .52
0.0 109.9 110.3 0.20 77.51
0.0 109.5 109.9 0.20 77.51
0.0 109.1 109.5 0.20 77.50
0.0 108.7 109.1 0.20 77.49
0.0 108.3 108.7 0.20 77.48
0.0 107.9 108.3 0.20 77 .46
0.0 107.5 107.9 0.20 77.45
0.0 107.1 107.5 0.20 77 .44
0.0 106.7 107.1 0.20 77 .43
0.0 106.3 106.7 0.20 77 .42
0.0 105.9 106.3 0.20 77.41
0.0 105.5 105.9 0.20 77.40
0.0 105.1 105.5 0.20 77.39
0.0 104 .7 105.1 0.20 77.38
0.0 104 .3 104 .7 0.20 77.37
0.0 103.9 104 .3 0.20 77.36
0.0 103.5 103.9 0.20 77.35
0.0 103.1 103.5 0.20 77 .34
0.0 102.7 103.1 0.20 77.33
0.0 102.3 102.7 0.20 77.32
0.0 101.9 102.3 0.20 77.31
0.0 101.5 101.9 0.20 77.30
0.0 101.1 101.5 0.20 77.29
0.0 100.7 101.1 0.20 77.28
0.0 100.3 100.7 0.20 77.27
0.0 99.9 100.3 0.20 77.26
0.0 99.5 99.9 0.20 77.25
0.0 99.1 99.5 0.20 77.24
0.0 98.7 99.1 0.20 77.23
0.0 98.3 98.7 0.20 77.22
0.0 97.9 98.3 0.20 77.21
0.0 97.5 97.9 0.20 77.20

YC021_WILLIAMSBURG_DODGE_7101 - 061




POND-2 Version: 5.21 S/N: Page 5

EXECUTED: 03-03-2000 08:41:25

Pond File: car\OUTFLOX1 .PND

Inflow Hydrograph: car\CAR1 .HYD

Outflow Hydrograph: car\OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+12 28/t - O 28/t + O OUTFLOW |[ELEVATION

(min) (cfs) (cfs) cfs) (cfs) (cfs) (ft)

1482.0 0.00 0.0 97.1 97.5 0.20 77.19
1488.0 0.00 0.0 96.7 97.1 0.20 77.18
1494.0 0.00 0.0 96.3 96.7 0.20 77.17
1500.0 0.00 0.0 95.9 96 .3 0.20 77.16
1506.0 0.00 0.0 95.5 95.9 0.20 77.15
1512.0 0.00 0.0 95.1 95.5 0.20 77.14
1518.0 0.00 0.0 94 .7 95.1 0.20 77.13
1524.0 0.00 0.0 94 .3 94.7 0.20 77.12
1530.0 0.00 0.0 93.9 94 .3 0.20 77.11
1536.0 0.00 0.0 93.5 93.9 0.20 77.10
1542.0 0.00 0.0 93.1 93.5 0.20 77.09
1548.0 0.00 0.0 92.7 93.1 0.20 77.07
1554.0 0.00 0.0 92.3 92.7 0.20 77.06
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POND-2 Version: 5.21 S/N: Page 6
EXECUTED: 03-03-2000 08:41:25 '

kkkkkkkkkkkkkxkkd* SUMMARY OF ROUTING COMPUTATIONS ***kkkdkhkhkkkhkdkhhkkk

Pond File: car\OUTFLOX1 .PND
Inflow Hydrograph: car\CAR1 .HYD
Outflow Hydrograph: car\OUT .HYD
Starting Pond W.S. Elevation = 76.40 ft

**xx** Summary of Peak Outflow and Peak Elevation **x**%*

Peak Inflow = 6.00 cfs
Peak Outflow = 1.95 cts
Peak Elevation = 78.07 ft

*xx** Summary of Approximate Peak Storage ****x

Initial Storage = 12,698 cu-ft
Peak Storage From Storm = 11,973 cu-ft

Total Storage in Pond 24,671 cu-ft

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<«<
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POND-2 Version: 5.21 S/N: Page 7

Pond File: car\OUTFLOX1 .PND
Inflow Hydrograph: car\CAR1 .HYD
Outflow Hydrograph: car\OUT .HYD

EXECUTED: 03-03-2000
Peak Inflow = 6.00 cfs 08:41:25
Peak Outflow 1.95 cts
Peak Elevation 78.07 ft
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Flow (cfs)
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

708.0-
714 .0-
720.0-
726.0-

732.0-

XXM XX X NN NN
*

738.0-

744 .0-

750.0-

756.0-

762.0-

768.0~

KM XXM X X KX XN
»*

774 .0-

780.0-

KooK
*

786.0- X

792.0- X

* % ok ok ok

798.0- X
804.0- x*
810.0- X
816.0-

822.0-

TIME
{min)

* File: car\CAR1 .HYD Qmax = 6.0 cfs
File: c¢car\OUT .HYD Qmax = 2.0 cfs

»
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Natural Channel

Slope (ft/ft):

Velocity (ft/sec):

Depth (ft):

Critical

Manning’s n:

Hydraulic Radius:

Wetted Area (sq ft):

Wetted Perimeter

Top Width (ft):

(ft) :

YC021_WILLIAMSBURG_DODGE_7101 - 066

12.

12.

Flow (cfs): 27.20 @ G
Length (ft): 40.00
Travel time (sec): 9.24

(min) : 0.15

Hit any key to change parameter.
Return goes to menu:



Williamsburg Dodge

BMP and Drainage Computations

Prepared by: Potts, Minter, and Associates
November 10, 1999

Revised February 21, 2000
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Williamsburg Dodge

+Hydrology Computations
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Quick TR-55 Ver.5.46 S/N:
Executed: 15:59:25 02-21-2000

kkkkdkkkhkhkhhkdhhkdhhkdhdrdhdhkhhhhhhhhhdhhhhhkhkhhdhkdhdhdhhdhhhhhhhkhhkhhhkhhhhhhhkrdhhhhhx
khkhkkkhkkhhkhhkkhkhhhkhkkkkhkhkhkhhkhhhkhkkhkhhkhhihkhkkhkkhhkhkrihhhkhhkhhhhkhkhkhhkhkhkhkhkhkhkhhhkhhhkdhsx

* *
* *
* MODIFIED RATIONAL METHOD *
* ---- Grand Summary For All Storm Frequencies ---- *
* *
* *

kkhkkkkkhkhhkhhkkddhhkhdhkdkhhkhhhddhbhhhhhhhhdhdbhohkdbddhbdhhhhhkdhkhhhkhhhhhhhrrhhkrhihdk
khkkkhkkkhkhkkhkhhkrhkdhhhkhhhhhkhkhkrhhkhhhhhhkdhdhhhhrhhhhhhdbhdrhhhdhhkhkhhkhhhrhhhhkhkhkhk

First peak outflow point assumed to occur at inflow recession leg.

Williamsburg Dodge, Pre-developed runoff calculations

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

Frequency Adjusted Duration Intens.

(years) ol minutes in/hr
2 0.398 21 3.200

10 0.398 21 4.400
50 0.438 21 5.700
100 0.498 21 6.300
25 0.398 21 5.100

- YC021. WILLIAMSBURG_DOD

VOLUMES

Qpeak Allowable Inflow Storage
cfs cfs (cu.ft.) (cu.ft.)
21.41¥ 21.50 0 0
29.44 30.20 0 0

- 41.95 42 .50 0 0
52.68 53.10 0 0
34.12 34.30 0 0

L—-I- ALLIWABLES

TORARY,  RRENE



S/N:
02-21-2000

Quick TR-55 Ver.5.46
Executed: 15:59:25

Williamsburg Dodge, Pre-developed runoff calculations

* * % % x *+ GUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * *

* *

Q=adj *C* I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ’C’ adjustment factor for each return frequency
RETURN FREQUENCY = 2 vyears
‘C’ adjustment, k = 1
Adj ¢’ = WEd.'C’ x 1
Subarea Runoff Area Tc wtd Adj I Total Peak Q‘
Descr. rg acres (min) rc rc in/hr acres (cts)
a 0.350 15.00
b 0.800 1.80
“s% 21.00 0.398 0.398 3.200 16.80 21.41




Quick TR-55 Ver.5.46 S/N:
Executed: 15:59:25 02-21-2000

Williamsburg Dodge, Pre-developed runoff calculations

* * % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *x =*

Q=adj * C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ‘C’ adjustment factor for each return frequency

RETURN FREQUENCY = 10 vyears
‘C’ adjustment, k =1
Adj. 'C’ = Wtd.’'C’ x 1

Subarea Runoff Area Tc wtd. Adj. I Total . Peak Q
Descr. rCcr acres (min) rgr elf in/hr acres (cfs)
a 0.350 15.00
b 0.800 1.80
21.00 0.358 0.398 4.400 16.80 29 .44




Quick TR-55 Ver.5.46 S/N:

Executed: 15:59:25

02-21-2000

Williamsburg Dodge, Pre-developed runoff calculations

* % * * * * SGUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % *

Where: Q=cfs,
adj = 'C’
Subarea Runoff Area
Descr. rcr acres
a 0.350 15.00
b 0.800 1.80

Q=adj *C * I *A

21.00

C=Weighted Runoff Coefficient,
adjustment factor for each return frequency

0.398

I=in/hour, A=acre

RETURN FREQUENCY = 5
‘C’ adjustment, k =
'C’ = Wtd.'cC’

Adj. I

S



Quick TR-55 Ver.5.46 S/N:
Executed: 15:59:25 02-21-2000

Williamsburg Dodge, Pre-developed runcff calculations

* % *« * * % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % *x

Q=adj *C* I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ’'C’ adjustment factor for each return frequency .

RETURN FREQUENCY = 100 vyears
‘€' adjustment, k = 1.25
Adj. 'C’ = Wtd.’'C’ x 1.25 ~

Subarea Runoff Area Tc wtd. Adj. I Total- Peak Q
Descr. el acres (min) rC’ el in/hr acres - (cfs)

21.00 0.398 0.498 6.300 16.80 52.68




Quick TR-55 Ver.5.46 S/N:
Executed: 15:59:25 02-21-2000

Williamsburg Dodge, Pre-developed runoff calculations

* ¥ % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % *

Q =adj *C * I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

RETURN FREQUENCY = 25 vyears
‘C’ adjustment, k =1
Adj. 'C’ = Wed.’'C’ x 1 . -
Subarea Runoff Area Tc wtd. " Adj. I Total- Peak Q
Descr. el acres (min) el ¢ in/hr acres (cfs)
a 0.350 15.00
b 0.800 1.80
%%féﬁ 21.00 0.398 0.398 5.100 16.80 34.12
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

kkkhkhkhkhkhkhhhkddhkhbkhhkhhhhhhhkhhhhkhhhhrhhdohkhhrhhkdhkhhhhdrhhbhdhdhdhhhhhhrrthhkhhkdrrik
kkhkkdkkhkhkhkhkhhdhhhhhhkdhhkdhhhkhhdhhkdhkhkhhdhkrhhhdkrdhdkdrhkdhkhddrhhhdrdkhhbdhhbrhrhhkhkrkrrhhk

* *

---- Grand Summary For All Storm Fregquencies ----

* ok *

*
MODIFIED RATIONAL METHOD *
*
*

* *
kkhkkhkkkhkhkhkhkkkhkhdkhkkhkkhkhkkkhhhkhkhkhkhhhhhhkhhkkhkkkhdhhhkhkhkkhkkhkhkhhkdkhdkhkdhxdhkhhhhix
khkkkkhkhkkkhkkhhkhhkhkhkhhhkhhrhdhhkhrhdkdhhdddhhhhdhbhdrbdhhdhddrhhhkhdhdhhhkhhhhkhkhhkhkhkhhkhkhkhhhhk

First peak outflow point assumed to occur at inflow recession leg.

Williamsburg Dodge, észééaay( CZ%z25745Vw

VOLUMES

Frequency Adjusted Duration Intens. Qpeak Allowable Inflow Storage
- (years) rC’ minutes in/hr cfs cfs (cu.ft.) (cu.ft.)

2 0.488 21 3.200 25.15 21.50 31,683 4,593

10 0.488 21 4.400 34.58 30.20 43,565 5,513

50 0.537 27 5.000 43.22 38.50 70,015 14,575

100 0.610 21 6.300 61.88 52.10 77,971 12,325

25 0.488 21 5.100 40.08 34.30 50,496 7,278

Al B AR s 5 0



Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge, !)en/;aeaﬁ @7%'}4%\/

*%%* Modified Rational Hydrograph #***x%*

Weighted C = 0.488 Areas= 16.100 acres Tc = 21.00 minutes
Adjusted C = 0.488 Td= 21.00 min. I= 3.20 in/hr Qp= 25.15 cfs
RETURN FREQUENCY: 2 year storm - Adj.factor = 1.00

Output file: CAR2DEV .HYD

Time
Minutes

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time increment = 1.00 Minutes -
Time on left represents time for first Q in each row.

e e e e e e e e e e e e e e n v e A Mm ae e v e e e e e e e e = e e e e e e = = e o = = = . . —

0.00 1.20 2.39 3.59 4.79 5.99 7.18
8.38 9.58 10.78 11.97 13.17 14.37 15.57
16.76 17.96 19.16 20.36 21.55 22.75 23.95
25.15 23.95 22.75 21.55 20.36 19.16 17.96
16.76 15.57 14.37 13.17 11.97 10.78 9.58
8.38 7.18 5.99 4.79 3.59 2.39 1.20

-078"



Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge, Deve /s /oep(« G?%(/fém

**x* Modified Rational Hydrograph *****
0.488 Area= 16.100 acres Tc = 21.00 minutes

Weighted C

Adjusted C

N

0.488 Td= 21.00 min. I= 4.40 in/hr Qp= 34.58 cfs

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: CAR1O0DEV.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Time Time increment = 1.00 Minutes -

Minutes Time on left represents time for first Q in each row.
0.00 0.00 1.65 3.29 4.94 6.59 8.23 9.88
7.00 11.53 13.17 14.82 16.46 18.11 19.76 21.40
14.00 23.05 24.70 26.34 27.99 29.64 31.28 32.93
21.00 34 .58 32.93 31.28 29.64 27.99 26.34 24 .70
28.00 23.05 21.40 18.76 18.11 16.46 14.82 13.17
35.00 11.53 9.88 8.23 6.59 4 .94 3.28 1.65
42.00 0.00

MILLIAMSBURG DODGE. 7101 - 079 -



Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge,[kngé&zgacA5S%V¢b4bru

*x** Modified Rational Hydrograph *****
0.488 Area= 16.100 acres Tc = 21.00 minutes

Weighted C

Adjusted C

0.488 Td= 21.00 min. I= 5.10 in/hr Qp= 40.08 cfs

RETURN FREQUENCY: 25 year storm Adj.factor = 1.00
Output file: CAR25DEV.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time ‘ Time increment = 1.00 Minutes -
Minutes Time on left represents time for first Q in each row.
0.00 0.00 1.91 3.82 5.73 7.63 9.54 11.45
7.00 13.36 15.27 17.18 19.08 20.99 22.90 24.81
14.00 26.72 28.63 30.53 32.44 34 .35 36.26 38.17
21.00 40.08 38.17 36.26 34.35 32.44 30.53 28.63
28.00 26.72 24 .81 22.90 20.99 19.08 17.18 15.27
35.00 13.36 11.45 9.54 7.63 5.73 3.82 1.91
42.00 0.00

{LIAMSBURG _DODGE 7101 - 08



Quick TR-55 Ver.S5.46  S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge zDertﬁémugi Condle Bery

*xx* Modified Rational Hydrograph ****x
0.488 Area= 16.100 acres Tc = 21.00 minutes

Weighted C

Adjusted C 0.537 Td= 27.00 min. I= 5.00 in/hr Qp= 43.22 cfs

RETURN FREQUENCY: 50 year storm Adj.factor = 1.10
Output file: CARSO0DEV.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 50 Year Storm

Time Time increment = 1.00 Minutes R

Minutes Time on left represents time for first Q in each row.
0.00 0.00 2.06 4.12 6.17 8.23 10.29 12.35
7.00 14.41 16.46 18.52 20.58 22 .64 24 .70 26.75
14.00 28.81 30.87 32.93 34.99 37.04 39.10 41.16
21.00 43 .22 43 .22 43.22 43.22 43 .22 43.22 43.22
28.00 41.16 39.10 37.04 34.99 32.93 30.87 28.81
35.00 26.75 24.70 22.64 20.58 18.52 16.46 14.41
42 .00 12.35 10.29 8.23 6.17 4 .12 2.06 0.00

© " YC021_WILLIAMSBURG_DODGE_7101 - 081



Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge, De ve /aM &7;{1;4/‘./

**** Modified Rational Hydrograph **#*x*%*

Weighted C 0.488 Areas= 16.100 acres Tc = 21.00 minutes

1t

Adjusted C 0.610 Td= 21.00 min. I= 6.30 in/hr Qp= 61.88 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.25
Output file: C100D .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time Time increment = 1.00 Minutes -
Minutes Time on left represents time for first Q in each row.
0.00 0.00 2.95 5.89 8.84 11.79 14.73 17.68
7.00 20.63 23.57 26.52 29.47 32.41 35.36 38.31
14.00 41.25 44 .20 47.15 50.09 53.04 55.99 58.94
21.00 61.88 58.94 55.99 53.04 50.09 47.15 44 .20
28.00 41.25 38.31 35.36 32.41 29.47 26.52 23.57
35.00 20.63 17.68 14.73 11.79 8.84 5.89 2.85
42.00 0.00




Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge , ZD&V@/%oedivC;%¢u5/%z1/

* x * % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % *
Q=adj *C* I *aA

Where: Q=cfs; C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

RETURN FREQUENCY = 2 vyears

‘C’ adjustment, k =1
Adj. 'C’ = Wtd.’'C’ x 1 .
Subarea Runoff Area Tc wtd. Adj. I Total. Peak Q
Descr. ‘'C’  acres (min) ey rc’ in/hr  acres (cfs)
route 60 0.800 1.10
offsite 0.350 8.60
onsite 0.620 6.40

21.00 0.488 0.488 3.200 16.10 25.15




Quick TR-55 Ver.5.46

S/N:
Executed: 16:09:26

02-21-2000

Williamsburg Dodge, Dcw’/gaﬁoc Cond

* % % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *x *

Q=adj *C * I *A
Where: Q=cfs, C=Weighted Runocff Coefficient,

adj = 'C’ adjustment factor for each return frequency
RETURN FREQUENCY = 10
‘€' adjustment, k =1
Adj. ‘C’ = Wed.’'C’ x 1
Subarea Runoff Area Tc Wwtd Adj I Total
Descr. '’ acres (min) rcr ol in/hr acres
route 60 0.800 1.10
offsite 0.350 8.60
onsite 0.620 6.40
21.00 0.48s8 0.488 4.400 16.10

I=in/hour, A=acres




Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge , Z)erb/éax411 Cndl, Foore

* * % % * * SUMMARY OF RATIONAL METHCD PEAK DISCHARGES * * * * * %

Q=adj * C * I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ‘C’ adjustment factor for each return frequency

RETURN FREQUENCY = 25 vyears
‘C’ adjustment, k =1
Adj. 'C’ = Wtd.’'C’ x 1 -
Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. e’ acres (min) el Qe in/hr acres (cfs)
route 60  0.800 1.10 ’
offsite 0.350 8.60
onsite 0.620 6.40
21.00 0.488 0.488 5.100 16.10 40.08




Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge//)f,/e/,/epé ol s

* * % * % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * &

Q=adj * C* I *A

Where: Q=cfs, C=Weighted Runoff Coefficient,

I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency
RETURN FREQUENCY = 50 vyears
‘C’ adjustment, k = 1.1
Adj. 'C’ = Wtd.’'C’ x 1.1 -
Subarea Runoff Area Tc wtd. Adj. I Total | Peak Q
Descr. rge ‘acres (min) rct rce in/hr acres (cEs)
route 60 0.800 1.10
offsite 0.350 8.60
onsite 0.620 6.40
21.00 0.488 0.537 5.700 16.10 49.27




Quick TR-55 Ver.5.46 S/N:
Executed: 16:09:26 02-21-2000

Williamsburg Dodge , éﬂéVb/éO%kﬁL C?ha(;)4b7L,

* x % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % &

Q=adj * C* I *A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj = 'C’ adjustment factor for each return frequency
RETURN FREQUENCY = 100 vyears
‘€’ adjustment, k = 1.25
Adj. 'C’ = Wtd.'C’ x 1.25 ~
Subarea Runoff Area Tc Wtd. . Adj. I Total: Peak Q
Descr. el acres (min) el el in/hr acres (cfs)
route 60 0.800 1.10 .
offsite 0.350 8.60
onsite 0.620 6.40
t@‘% 21.00 0.488 0.610 6.300 16.10 61.88




Williamsburg Dodge

+Routing Calculations




POND-2 Version: 5.21
S/N:

Williamsburg Dodge
BMP Basin

CALCULATED 02-22-2000 11:35:54
DISK FILE: car\CARREV .VOL

Planimeter scale: 1 inch = 30 ft.

*

Elevation Planimeter Area Al+A2+sqgr (A1*A2) Volume Volume Sum
(fr) (sg.in.) (sg.ft) (sg.ft) (cubic-£ft) (cubic-ft)
70.00 0.00 0 0 0 0-
71.00 0.35 317 317 106 106
72.00 0.76 681 . 1,463 488 . 593
73.00 1.60 1,435 3,106 1,035 1,628
74.00 2.61 2,350 5,622 1,874 3,502
75.00 3.95 3,555 8,795 2,932 6,434
76.00 5.38 4,844 12,548 4,183 10,617
76.40 *T* 5,420 15,387 2,052 12,669
77.00 7.05 6,344 16,731 5,577 . 16,194
78.00 10.23 9,203 23,189 7,730 23,924
79.00 14.30 12,867 32,953 10,984 34,908
80.00 16.96 15,266 42,148 14,049 48,957
81.00 20.48 18,434 50,475 16,825 65,782
82.00 24 .42 21,975 60,536 20,179 85,961
82.25 25.21 22,689 66,994 © 5,583 81,544
*]* ---> Interpolated area from closest two planimeter readings.

2

IA = (sqg.rt(Areal)

where: E1, E2

+

((Ei-El1) /(E2-E1)) * (sq.rt (Area2) -sqg.rt (Areal)))

Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area -
Areal,Area2 = Areas computed for El, E2, respectively
IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) *

where: EL1, EL2

Areal,Areal

Volume

YC024 WILLIAMSBURG_DODGE_7101 - 089

(EL2-ELl1) * (Areal + Area2 + sqg.rt. (Areal*Area2))

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, respectively
Incremental volume between EL1l and EL2

AR e e



Outlet Structure File: CAR10REV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

*hkkkkkhkkdhkhhkhhrdkhhkhhhhhkhhhkhhhkikhrhhrhkhhrhkhkhkhkkik

Williamsburg Dodge BMP/SWM Outlet Structure

khkkhkhkkkhkhhhkhkhhkhkhrhkhkhhhkhrhkhrhddrdrddrdhrhhhrdrx

**%%x* COMPOSITE OUTFLOW SUMMARY **+*%*

Elevation (£ft) Q (cfs) Contributing Structures

¢ - 76.00

[

+1
+1
+1
+1
+1
+1 (pAR EL ouv *‘Q&\ﬁ)

wwwpboddREHEEPH

0
0
0
0
0
.0
0
.0
.0
.0
0
.0
0
.1
.2
2
3
.4
.8
.0
.3
.6
.8
.0

AMSBURG_DODGE 7101 -090



Qutlet Structure File: CAR10REV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

kkhkkkkhkkhkhkkkhkhhkhkhkhhhkhkdkkkhkhkhkhhkhhkkkkhhkk

Williamsburg Dodge BMP/SWM Outlet Structure

hkkhkkkhhhkkhkkkhhhhhkhhkhkhkhkhdhhhhkkkhkkkkhkkkikkhkx

Outlet Structure File: car\CAR1OREV.STR
Planimeter Input File: car\CARREYV .VOL
Rating Table Output File: car\OUTFLOX2.PND

Min. Elev. {(ft) = 70 Max. Elev. (ft) = 81.5 Incr. (ft) = .5

Additional elevations (ft) to be included in table:
* k * % * * % * * % % * *k * % % * * % * * * * * * *

khkhkhkhkhkkkkhkhhkhkhkhkhkhhhhhhhkhhhhhohkhdrhkhkhkhdkkhhkhbhkhhkik

SYSTEM CONNECTIVITY

hkhkkhkhkkhkkhkkhkhkhkhhhkkhkhhhhhhhhkhkhhidhkhhhkhhhhddhhhkdkt

Structure No. Q Table Q Table
CULVERT-CR 3 -> 3
STAND PIPE 2 ? 3 -> A
ORIFICE 1 -> 1

Outflow rating table summary was stored in file:
car\OUTFLOX2.PND

MSBURG_DODGE_7101-091



Outlet Structure File: CARIOREV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkhkkkkhkhkhkhkhkhhkhkhkhhhhhhhkhkkhhhhhkhhrkkhhkkdhkki

Williamsburg Dodge BMP/SWM Outlet Structure

khkkhkdkhkkhkhkhkhhkhkhkkhdhhhhhhhhkhhhhhhhhkhhrkhhhhhkk

>>>>>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE ‘
Orifice - Based on Area and Datum Elevation “

El elev. (ft)? 76.4
E2 elev. (ft)? 81.5
Orifice coeff.? .6

Invert elev. (ft)? 76.4
Datum elev. (ft) ? 76.4

Orifice area (sq ft)? .049




Outlet Structure File: CAR10REV.STR

POND-2 Version: 5.21 S/N:
~ Date Executed: Time Executed:

kkhkhkkhkhkkhkhkhkhkkkhkhkkkhkkhkhkhkhhhhhdhdihhhkhkhkkhhkkhkkhkikk

Williamsburg Dodge BMP/SWM Outlet Structure

khhkhkkhkdhkhhrdrhkhddhhdbdkhdhrrdbdddrrrddbdbhrhrbbd

>>>>>> Structure No. 2 <<<<<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow -

El elev. (ft)? 78.1
E2 elev. (ft)? 81.5
Crest elev. (ft)? 78.1
Diameter (ft)? 4.5
Weir coefficient? 3.1
Orifice coefficient? .67

Start transition elev. (ft) @ ?
Transition height (ft)?

AMSBURG DODGE '7101.- 093




Outlet Structure File: CAR10REV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkhhkkkhkhkhkhkhkhhkhkhkhkhkhkdkhkdkhhhkhhhbhhdhhrhhhdrdrhrhkhhk

Williamsburg Dodge BMP/SWM Outlet Structure

kkhkkkkkhkkhkkkhkhkhkhkkhkhhkhkhkhhhhkhkhhkhkkhkhhrhkhkhkhhkrhkhhkx

>>>>>> Structure No. 3 <<<<<<
: (Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev. (ft)? 78.10

E2 elev. (ft)? 81.5 "

Diam. (ft)? 2.50 /{%°) i
Inv. el.(ft)? , 67.86" 74
Slope (ft/ft)? ‘.033) '#407:} o

T1 ratio?
T2 ratio?

K Coeff.? .078
M Coeff.? 2
c Coeff.? .0292
Y Coeff.? .74
Form 1 or 272 1
Slope factor? .7
{
rl\'f( “l\leu"néo
’V‘jﬁ{‘“;’(b‘ )
ﬁ\« ’ ‘LQV
df(
&

21 Wit LJAMSBURG_DODGE 7101 - 094



Outlet Structure File: CAR10REV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

dhkhhkhhhkhhdhkhkhhhhhddhhhdhdhhhhhhhhhhkhhhkdhk

Williamsburg Dodge BMP/SWM Outlet Structure

khkkkkkkhkhkhkkhkhhkhkkkkhkkdkkhkhkkhdkdhhkhkkhkdkhkkhhkhi

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages -

70.00 0.0 E < E1=76.4

70.50 0.0 E < E1=76.4

71.00 0.0 E < E1=76.4

71.50 0.0 E < E1=76.4

72.00 0.0 E < E1=76.4

72.50 0.0 E < E1=76.4

73.00 0.0 E < E1l=76.4

73.50 0.0 E < E1=76.4

74.00 0.0 E < E1=76.4

74 .50 0.0 E < E1=76.4

75.00 0.0 E < E1=76.4

75.50 0.0 E < El1=76.4

76.00 0.0 E < E1=76.4

76.50 0.1 H=.1

77.00 0.2 H=.6

77.50 0.2 H=1.1

78.00 0.3 H =1.6

78.50 0.3 H=2.1

79.00 0.4 H. =2.6

79.50 0.4 H =3.1

8§0.00 0.4 H =3.6

80.50 0.5 H=4.1

81.00 0.5 H =4.6 -
81.50 0.0 E = or > E2=81.5
= .6 A = .049 sq.ft.

H (ft) = Table elev. - Datum elev. ( 76.4 ft )
Q (cfs) = C * A * sqr(2g * H)




Outlet Structure File: CAR10REV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

hkkhkhkhkhkhkhkkhhhkhkhkhkhkdhhhrhdbhkhhohbdbhkhhohhbhkhhkhrhhkhdk

Williamsburg Dodge BMP/SWM Outlet Structure

khhkkkkkhhkhkkhkhkhhhhkhkhhkhkhkhkhkhhhhdbhhkdhhdhdhhkhhhkd

Outflow Rating Table for Structure #2
STAND PIPE Stand Pipe with weir or orifice flow

**x k%% INLET CONTROL ASSUMED ***%%*

Elevation (ft) Q (cfs) Computation Messages
70.00 0.0 E <« Inv.El.= 78.1
70.50 0.0 E < E1=78.1
71.00 0.0 E < E1=78.1
71.50 0.0 E < E1=78.1
72.00 0.0 E < E1=78.1
72.50 0.0 E <« E1=78.1
73.00 0.0 E < E1=78.1
73.50 0.0 E <« E1=78.1
74.00 0.0 E <« E1=78.1
74 .50 0.0 E <« E1=78.1
75.00 0.0 E < E1=78.1
75.50 0.0 E < E1=78.1
76.00 0.0 E < E1=78.1
76.50 0.0 E < E1=78.1
77.00 0.0 E < E1=78.1
77.50 0.0 E <« E1=78.1
78.00 0.0 E < E1=78.1
78.50 11.1 Weir: H =.4
79.00 37.4 Weir H =.9
79.50 72.6 Weir H =1.4
80.00 114.8 Weir: H =1.9
80.50 132.5 Orifice H =2.4 -
81.00 145.6 Orifice: H =2.9
81.50 0.0 E = or > E2=81.5

e
Weir  Cw = 3.1Y/Weir length = 14.13717 ft
Orifice Co = .67 Orifice area = 15.90431 sq.ft.
Q (cfs) = (Cw * L * H¥*1 . 5) or (Co * A * sqgr(2*g*H))

No transition used, transition height = 0.0
Weir equation = Orifice equation @ elev.= 80.05123 ft




Qutlet Structure File: CAR1IOREV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkhkkhkdkhkhkhkhkhkhkhkkhkkhkhkkhkkhhkhkkhhhhkhhhkhhhkhkhhkhdhhkk

Williamsburg Dodge BMP/SWM Outlet Structure

khkhkhkkhkkhkhkhkhkhkhhhkhhhhdhhdkhkhhhhkrhhhkhhrrdrhhkrhdkhih

Outflow Rating Table for Structure #3
CULVERT-CR Circular Culvert (With Inlet Control)

*x%*% TNLET CONTROL ASSUMED ***#%%*

Elevation (ft) Q (cfs) Computation Messages
70.00 0.0 E < E1=78.10
70.50 0.0 E < E1=78.10
71.00 0.0 E < E1=78.10
71.50 0.0 E < E1=78.10
72.00 0.0 E < E1=78.10
72.50 0.0 E < E1=78.10
73.00 0.0 E < E1=78.10
73.50 0.0 E < E1=78.10
74.00 0.0 E < E1=78.10
74.50 0.0 E < E1=78.10
75.00 0.0 E < E1=78.10
75.50 0.0 E < E1=78.10
76.00 0.0 E < E1=78.10
76.50 0.0 E < E1=78.10
77.00 0.0 E < E1=78.10
77.50 0.0 E < E1=78.10
78.00 0.0 E < E1=78.10
78.50 84.9 Submerged: HW =10.64
79.00 87.3 Submerged: HW =11.14
79.50 89.6 Submerged: HW =11.64
80.00 91.9 Submerged: HW =12.14
80.50 94.1 Submerged: HW =12.64 -
81.00 96.3 Submerged: HW =13.14
81.50 0.0 E = or > E2=81.5

Used Unsubmerged Equ. Form (1) for elev. less than 72.91 ft
Used Submerged Equation for elevations greater than 70.939 ft
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sqg.ft) at dc

Transition flows interpolated from the following values: S
E1=72.91 ft; Q1=27.16 cfs; Dc=1.78 ft; E2=70.939 ft; Q2=31.05 cfs ' |




Outlet Structure File: CARIOREV.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkkhkkhkhkhkhdhkhhhkhkhkhkhkhkhkhkhkhkdkhhodhkhkhbhhhkhkhhkhhhhhhk

Williamsburg Dodge BMP/SWM Outlet Structure

khkhkkhkdkhkhkhkhhhhdhhhhhkhkhkhkhhkhhkkkkdhkkkkkkhkdkdkkhxk

Outflow Rating Table A
Table A = 3 2?2 2

g

0

o

o
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POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 02-22-2000 11:25:50 Post Dev Return Freq: 2 years

dkhkhkhkhkkhhkkhkhkhdhkhkhkdhhhkx

* *
* Williamsburg Dodge *
* *
* *
* *
* *
RS AR RS S RIS IR TR LR TR R

Inflow Hydrograph: car\CAR2DEV .HYD
Rating Table file: car\OUTFLOX2.PND

----INITIAL CONDITIONS----

Elevation = 76 .40 ft

Outflow = 0.08 cfs

Storage = 12,698 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(£t) (cfs) (cu-£ft) (cfs) (cfs)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 19.8 19.8
72.50 0.0 1,017 33.95 33.9
73.00 0.0 1,628 54 .3 54.3
73.50 0.0 2,451 81.7 81.7
74 .00 0.0 3,502 116.7 1l6.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214.4
75.50 0.0 8,364 278.8 278.8
76.00 0.0 10,617 353.8 353.8
76 .50 0.1 13,218 440.5 440.6
77.00 0.2 16,194 539.7 539.9
77.50 0.2 19,701 656.6 656.8
78.00 0.3 23,924 797.3 797.6
78.50 11.4 28,958 965.1 976.5 -
79.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
80.00 92.3 48,958 1631.6 1723.9
80.50 94 .6 56,974 1898.7 1993.3
81.00 96.8 65,783 21982.3 2289.1

I
[ el
(&)
3
-
s

Time increment (t)




POND-2 Version: 5.21 S/N:

Page 2
EXECUTED: 02-22-2000 11:25:50 Post Dev Return Freq: 2 years
Pond File: car\OUTFLOX2.PND
Inflow Hydrograph: car\CAR2DEV .HYD
Outflow Hydrograph: car\OUT2X .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+1I2 28/t - O 2s/t + O | OUTFLOW |ELEVATION

(min) (cfs) (cts) (cfs) (cfs) (cfs) “{ft)




POND-2 Version: 5.21 S/N:

EXECUTED: 02-22-2000 11:25:50 Post Dev

Page 3

Return Freq: 2 years

kkkkkkkkkkkkkkkkx* SUMMARY OF ROUTING COMPUTATIONS **xkkkkkkdkhkhhkhrhhrk

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CAR2DEV .HYD
Outflow Hydrograph: car\OUT2X .HYD

Starting Pond W.S. Elevation = 76.40

ft

*xxx%x gummary of Peak Outflow and Peak Elevation ****xx*

Peak Inflow
Peak Outflow
Peak Elevation

*xk%x* Qummary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

>>>>> Warning, initial pond outflow >

25.15 cfs
17.34 cfs
78.61 ft

Peak Storage *****

12,698 cu-ft
17,600 cu-ft

30,297 cu-ft

1st inflow ordinate.

<KL




POND-2 Version: 5.21 S/N:

Post Dev
Pond File: car\OUTFLOX2.PND
Inflow Hydrograph: car\CAR2DEV .HYD
Outflow Hydrograph: car\OUT2X .HYD

Peak Inflow
Peak Outflow
Peak Elevation

25.15 cfs
17.34 cfs
78.61 ft

Page 4
Return Freq: 2 years

EXECUTED: 02-22-2000
11:25:50




13.3 -

14.3 -

15.3 -

R T I I R
%

16.3 -

17.3 -

L
*

18.4 - X *

15.4 - X _ *

20.4 - b'e *

21.4 - X *

22.4 - X *

23.5 - X *

24.5 - b *

25.5 - x *

26.5 -

27.5 -

28.6 - *
X

29.6 - * X
X

30.6 - * X

X
31.6 - * X

TIME
(min)

x File: car\ouT2x .HYD Qmax
* FPFile: car\CAR2DEV .HYD Qmax

17.3 cts
25.1 cfs

AMSBURG DODGE 7101 -



POND-2 Version: 5.21 S/N:
EXECUTED: 02-22-2000 11:

Inflow Hydrograph:
Rating Table file:

Pagé 1
25:50 Return Freq: 10 years

khkhkdhhkkdkhkhkhkhhkhkhhkrhhkir

* *
* Williamsburg Dodge *
* *
* *
* *
* *
khhhhhkkhkhkhhkdhdbhkhhkhhkhhhhkix

car\CAR10DEV.HYD -
car\OUTFLOX?2 . PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft

Outflow = 0.08 cfs

Storage = 12,698 cu-ft

’ INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 28/t 28/t + 0
(£t) (cEs) (cu-£t) (cts) (cfs)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 19.8 19.8
72.50 0.0 1,017 33.9 33.9
73.00 0.0 1,628 54.3 54 .3
73.50 0.0 2,451 81.7 81.7
74.00 0.0 3,502 116.7 116.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214 .4
75.50 0.0 8,364 278.8 278.8
76.00 0.0 10,617 353.8 353.8
76.50 0.1 13,218 440.5 440.6
77.00 0.2 16,194 538.7 539.9
77.50 0.2 18,701 656.6 656.8
78.00 0.3 23,924 797.3 797.6
78.50 11.4 28,958 965.1 976.5
79.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
80.00 92.3 48,958 1631.6 1723.9
80.50 94.6 56,974 1898.7 1893.3
81.00 96.8 65,783 2192.3 2289.1

Time increment (t)

1.0 min.




POND-2 Version: 5.21 S/N:

, Page 2
EXECUTED: 02-22-2000 11:25:50

Return Freq: 10 years

Pond File: car\OUTFLOX2.PND
Inflow Hydrograph: car\CARLODEV.HYD
Outflow Hydrograph: car\OUT10X .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME INFLOW | I1+1I2 28/t - 0O 28/t + O OUTFLOW |ELEVATION
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (ft)




POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 02-22-2000 11:25:50 Return Freq: 10 years

kkkkkkkkkkkkkkkcx*x SUMMARY OF ROUTING COMPUTATIONS **kkkkkdkkkhkkkhkdksk

Pond File: car\OUTFLOX2.PND
Inflow Hydrograph: car\CAR10DEV.HYD
Outflow Hydrograph: car\OUT10X .HYD

Starting Pond W.S. Elevation = 76.40 ft

***x%%* Summary of Peak Outflow and Peak Elevation ***xx% -

Peak Inflow = 34 .58 cfs
Peak Outflow = 27.21 cfs
Peak Elevation = 78.80 ft

**x** Summary of Approximate Peak Storage *****

Initial Storage
Peak Storage From Storm

12,698 cu-ft
19,823 cu-ft

32,521 cu-ft

Total Storage in Pond

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<«<

106




POND-2 Version: 5.21 S/N: Page 4
Return Freq: 10 years
Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: c¢ar\CAR10DEV.HYD
Outflow Hydrograph: car\OUT10X .HYD
EXECUTED: 02-22-2000

Peak Inflow = 34.58 cfs 11:25:50
Peak Outflow = 27.21 cfs
Peak Elevation = 78.80 ft




13.3 -|x

X
14.3 -ix

X
15.3 -|x
16.3 -~
17.3 -
18.4 -
19.4 -
20.4 -
21.4 -
22.4 -
23.5 -
24.5 -
25.5 -
26.5 -
27.5 -
28.6 -
29.6 -
30.6 -

31.6 -

TIME

(min)
x File:
* PFile:

car\OUT10X .HYD Qmax
car\CAR10DEV.HYD Qmax

27.2 cfs
34.6 cfs

Flow

(cts)




POND-2 Version:
EXECUTED: 02-22

5.21 S/N:
-2000 11:

Inflow Hydrograph:

Rating T

----INIT
Elevatio
Outflow
Storage

ELEVATIO
(ft)

25:50

khkdkhhkhkkhhkkhhkhhhhhhkhhhkdhhk
* *
* Williamsburg Dodge *
* : *
* *
* *
* *
khkhkkhhkdkhrhkhkdoddhhdhkhhkhkhhi

car\CAR25DEV.HYD

Page 1

Return Freq:

25 years

able file: car\OUTFLOX2.PND
IAL, CONDITIONS----
n = 76 .40 ft
= 0.08 cfs
= 12,698 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
N| OUTFLOW STORAGE 28/t 258/t +
(cfs) (cu-£ft) (cfs) (cfs)
0.0 0 0.0 0]
0.0 13 0.4 0
0.0 105 3.5 3
0.0 304 10.1 10
0.0 593 19.8 19.
0.0 1,017 33.¢9 33.
0.0 1,628 54 .3 54.
0.0 2,451 81.7 81.
0.0 3,502 116.7 116
0.0 4,818 160.6 160
0.0 6,434 214 .4 214
0.0 8,364 278.8 278
0.0 10,617 353.8 353
0.1 13,218 440.5 440
0.2 16,194 539.7 539
0.2 19,701 656.6 656
0.3 23,924 797.3 797
11.4 28,9558 965.1 976
37.8 34,908 1163.4 1201
73.0 41,633 1387.5 1460
92.3 48,958 1631.6 1723
94 .6 56,974 1898.7 1993
96.8 €5,783 2192.3 2289
Time increment (t) = 1.0 min

- YC021_WILLIAM

RG_DODGE. 710% -




POND-2 Version: 5.21 S/N:
EXECUTED: 02-22-2000 11:25:50

Pond File:
Inflow Hydrograph:

car\OUTFLOX2 . PND
car\CAR25DEV.HYD

Outflow Hydrograph: car\OUT25X .HYD
INFLOW HYDROGRAPH

TIME INFLOW I1+1I2 28/t - ©
(min) (cfs) (cfs) cfs)

0.0 0.00y | ==-=--- 423

1.0 1.81 1.9 424

2.0 3.82 5.7 430

3.0 5.73 9.6 439

4.0 7.63 13.4 452

5.0 9.54 17.2 469

6.0 11.45 21.0 4390

7.0 13.36 24 .8 514

8.0 15.27 28.6 543

9.0 17.18 32.5 575
10.0 15.08 36.3 611
11.0 20.99 40.1 650
12.0 22.90 43.9 694
13.0 24.81 47.7 741
14.0 26.72 51.5 792
15.0 28.63 55.3 840
16.0 30.53 59.2 886
17.0 32.44 63.0 930
18.0 34.35 66.8 969
19.0 36.26 70.6 1002
20.0 38.17 74 .4 1030
21.0 40.08 78.3 1054
22.0 38.17 78.3 1073
23.0 36.26 74 .4 1084
24.0 34.35 70.6 1090
25.0 32.44 66.8 1092
26.0 30.53 63.0 1090
27.0 28.63 59.2 1086
28.0 26.72 55.3 1079
29.0 24.81 51.5 1072
30.0 22.90 47 .7 1063
31.0 20.99 43.9 1053
32.0 19.08 40.1 1043
33.0 17.18 36.3 1032
34.0 15.27 32.5 1021
35.0 13.36 28.6 1010
36.0 11.45 24 .8 998
37.0 9.54 21.0 986
38.0 7.63 17.2 974
39.0 5.73 13.4 962
40.0 3.82 9.6 949
41.0 1.91 5.7 935
42.0 0.00 1.9 919

IAMSBURG. DODG 10

Page 2
Return Freq:

ROUTING COMPUTATIONS

2S5/ + O
(cfs)

OUTFLOW
(cfs)

25 years

(ft)




POND-2 Version: 5.21 S/N:
EXECUTED: 02-22-2000 11:25:50

Page 3

Return Freqg: 25 vyears

kkkkkhkkkkkkkkkkkk* SUMMARY OF ROUTING COMPUTATIONS **kkdkkkdhhskhhksk sk

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CAR25DEV.HYD
Outflow Hydrograph: car\OUT25X .HYD

Starting Pond W.S. Elevation = 76 .40

**xx** Summary of Peak Outflow and Peak

Peak Inflow
Peak OQutflow
Peak Elevation

oo

***x*%* Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

>>>>> Warning, initial pond ocutflow >

- YC021_WILLIAMSBURG_DODGE

ft

40.08 cfs
32.65 cfs
78.90 ft

Peak Storage ****%*

12,698 cu-ft
21,050 cu-ft

33,747 cu-ft

(LI

1st inflow ordinate.

Elevation ****%*

<<<<<



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. 28.

29.

30.

31.

TIME
{min)

x File: car\OUT25X .HYD

*

File: car\CAR25DEV.HYD

£ WILLIAMSBURG_DODGE_7101 112

Qmax
Qmax

32.7 cfs
40.1 cfs




POND-2 Version: 5.21 S/N: Page 1.
EXECUTED: 02-22-2000 11:25:50 Return Freqg: 50 years

dThhkkhkhkhkkhhkhkkhkhhhkhkhhhkhxd

* . %
* Williamsburg Dodge *
* *
* *
* *
* *
khkhkhkhkkkhkkkhkhkhkkkhkhkhhhkhkhhhdk

Inflow Hydrograph: car\CARS0DEV.HYD
Rating Table file: car\OUTFLOX2.PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft

Qutflow = 0.08 cfs

Storage = 12,698 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 28/t 25/t + 0
(ft) (cfs) {cu-£ft) (cfs) (cfs)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 19.8 19.8
72.50 0.0 1,017 33.9 33.9
73.00 0.0 1,628 54.3 54.3
73.50 0.0 2,451 81.7 81.7
74.00 0.0 3,502 116.7 1ll6.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214 .4
75.50 0.0 8,364 278.8 278.8
76.00 0.0 10,617 353.8 353.8
76.50 0.1 13,218 440.5 440.6
77.00 0.2 16,194 539.7 535.9
77.50 0.2 19,701 . 656.6 656.8
78.00 0.3 23,924 797.3 797.6
78.50 11.4 28,958 965.1 976.5 -
79.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
80.00 92.3 48,958 1631.6 1723.9
80.50 94.6 56,974 1898.7 1993.3
81.00 96.8 65,783 7 21%2.3 2289.1

1.0 min.

Time increment (t)




POND-2 Version:
EXECUTED:

Pond File:
Inflow Hydrograph:

5.21 S/N:
02-22-2000

11:25:50

Outflow Hydrograph: car\OUT50X

INFLOW HYDROGRAPH

TIME INFLOW
(min) (cfs)
0.0 0.00
1.0 2.06
2.0 4 .12
3.0 6.17
4.0 8.23
5.0 10.29
6.0 12.35
7.0 14 .41
8.0 16.46
9.0 18.52
10.0 20.58
11.0 22.64
12.0 24 .70
13.0 26.75
14.0 28.81
15.0 30.87
16.0 32.93
17.0 34.99
18.0 37.04
19.0 39.10
20.0 41.16
21.0 43 .22
22.0 43.22
23.0 43 .22
24.0 43 .22
25.0 43.22
26.0 43 .22
27.0 43 .22
28.0 41.16
29.0 39.10
30.0 37.04
31.0 34.99
32.0 32.93
33.0 30.87
34.0 28.81
35.0 26.75
36.0 24.70
.0
.0
.0
.0
.0

car\OUTFLOX2 . PND
car\CARSO0DEV.HYD

.HYD

Return Freq:

ROUTING COMPUTATIONS

=
P
L
>

(=)
[
w
N
A

1047.4
1034.7
1021.8
1008.8
995.8
982.6

OUTFLOW
(cfs)

Page 2
50 years

(£t)




POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 02-22-2000 11:25:50 Return Freq: 50 years

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CAR50DEV.HYD
Outflow Hydrograph: car\OUT50X .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 28/t - 0O 28/t + O OUTFLOW |ELEVATION
(min) (cfs) (cts) (cfs) (cfs) (cfs) (ft)
45.0 6.17 14 .4 969.4 997.0 13.81 78 .55
46.0 4.12 10.3 956.1 979.7 11.78 78 .51
47.0 2.06 6.2 941 .2 962.3 10.52 78.46
48.0 0.00 2.1 924 .6 943.3 9.34 78 .41




POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 02-22-2000 11:25:50 Return Freq: 50 years

kkkkkkkkkkkkkkxkxx* SUMMARY OF ROUTING COMPUTATIONS **kdkdkkhkdkkhkkhdkdkhkhd

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CAR50DEV.HYD
Outflow Hydrograph: car\OUTS0X .HYD

Starting Pond W.S. Elevation = 76.40 ft
**xx** Summary of Peak Outflow and Peak Elevation ****x -
Peak Inflow = 43.22 cfs
Peak Outflow = 41.29 cfs
Peak Elevation = 79.05 ft

*%x%** Summary of Approximate Peak Storage **#*x*

Initial Storage
Peak Storage From Storm

12,698 cu-ft
22,877 cu-ft

35,574 cu-ft

‘Total Storage in Pond

>>>>> Warning, initial pond outflow > 1lst inflow ordinate. <<<<«<




POND-2 Version: 5.21 S/N:

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CARS50DEV.HYD
Outflow Hydrograph: car\QUT50X .HYD

Peak Inflow = 43 .22 cfs
Peak Outflow = 41.29 cfs
Peak Elevation = 79.05 ft

BURG_DODGE_7101 - 117

Pagé 5
Return Freqg: 50 years

EXECUTED: 02-22-2000
11:25:50




Flow (cfs)

13.3 -i{x *

14.3 -| x ‘ *

15.3 - x *

16.3 - _ x *

17.3 - | x *

18.4 - x *

19.4 - PYe *.
20.4 - , X *
21.4¢ - b d

22.4 - X
23.5 - » x
24 .5 - x
25.5 - X

26.5 - 4 x

"
T E "

27.5 - : X *
*
28.6 - B * X
X
29.6 - * X
30.6 - * X

X
31.6 - * X

TIME :
(min) -

X File: car\OUT50X .HYD Qmax
* File: car\CAR50DEV.HYD Qmax

41 .3 cfs
43 .2 cfs

non




POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 02-22-2000 11:25:50 Return Freqg: 100 years

khhhkhhkhkhhkkhkhhkhkhkhhhhkhkkdx

* *
* Williamsburg Dodge *
* *
* *
* *
* *
kkhkkhkhkhkhkkhkhkdhhkhkdhkhhkhkhhxhrk

Inflow Hydrograph: car\C100D .HYD
Rating Table file: car\OUTFLOX2.PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft

Outflow = 0.08 cfs

Storage = 12,698 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 25/t 28/t + 0
(ft) (cfs) (cu-£ft) (cfs) (cfe)
70.00 0.0 0 0.0 0.0
70.50 0.0 13 0.4 0.4
71.00 0.0 105 3.5 3.5
71.50 0.0 304 10.1 10.1
72.00 0.0 593 19.8 19.8
72.50 0.0 1,017 33.9 33.9
73.00 0.0 1,628 54.3 54 .3
73.50 0.0 2,451 81.7 81.7
74 .00 0.0 3,502 116.7 116.7
74 .50 0.0 4,818 160.6 160.6
75.00 0.0 6,434 214 .4 214 .4
75.50 0.0 8,364 278.8 278.8
76.00 0.0 10,617 353.8 353.8
76 .50 0.1 13,218 440.5 440.6
77.00 0.2 16,194 539.7 539.9
77.50 0.2 19,701 656.6 656.8
78.00 0.3 23,924 797.3 797.6 ,
78.50 11.4 28,958 965.1 976.5 -
79.00 37.8 34,908 1163.4 1201.2
79.50 73.0 41,633 1387.5 1460.5
80.00 92.3 48,958 1631.6 1723.9
80.50 94 .6 56,974 1898.7 1993.3
81.00 96.8 65,783 2192.3 2289.1

1.0 min.

Time increment (t)




POND-2 Version: 5.21 S/N:
EXECUTED: 02-22-2000 11:25:50

Pond File:
Inflow Hydrograph: car\C100D .HYD
Outflow Hydrograph: car\OUT100X .HYD

INFLOW HYDROGRAPH

TIME INFLOW I1+I2 28/t - 0O

{(min) (cfs) (cfs) cfs)
0.0 0.00| | =---- 423
1.0 2.95 3.0 425
2.0 5.89 8.8 434
3.0 8.84 14.7 449
4.0 11.79 20.6 469
5.0 14.73 26.5 495
6.0 17.68 32.4 527
7.0 20.63 38.3 565
8.0 23.57 44 .2 609
9.0 26.52 50.1 659
10.0 29.47 56.0 714
11.0 32.41 61.9 775
12.0 35.36 67.8 837
13.0 38.31 73.7 896
14.0 41.25 79.6 953
15.0 44 .20 85.5 1001
16.0 47.15 91.3 1042
17.0 50.09 97.2 1078
18.0 53.04 103.1 1110
19.0 55.99 109.0 1139
20.0 58.94 114.9 1164
21.0 61.88 120.8 1186
22.0 58.94 120.8 1202
23.0 55.99 114.9 1210
'24.0 53.04 109.0 1211
25.0 50.09 103.1 1208
26.0 47.15 97.2 1201
27.0 44.20 91.3 1192
28.0 41.25 85.5 1181
29.0 38.31 79.6 1169
30.0 35.36 73.7 1156
31.0 32.41 67.8 1142
32.0 29.47 61.9 1127
33.0 26.52 56.0 1112
34.0 23.57 50.1 1095
35.0 20.63 44 .2 1078
36.0 17.68 38.3 1061
37.0 14.73 32.4 1043
38.0 11.79 26.5 1025
39.0 8.84 20.6 1006
40.0 5.89 14.7 988
41.0 2.95 8.8 969
42.0 0.00 3.0 949

1"- 120

car\OUTFLOX2.PND .

Page 2
Return Freq: 100 years

ROUTING COMPUTATIONS

28/t + O
(cfs)

OUTFLOW
(cfs)

(ft)




Williamsburg Dodge

BMP and Drainage Computations

Prepared by: Potts, Minter, and Associates
November 10, 1989
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Williamsburg Dodge

¢ Hydrology Computations
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POND-2 Version: 5.21 S/N:

Pond File: car\OUTFLOX2 . PND
Inflow Hydrograph: car\CAR25DEV.HYD
Outflow Hydrograph: car\OUT25X .HYD

Peak Inflow = 40.08 cfs
Peak Outflow = 32.65 cfs
Peak Elevation = 78.90 ft

021 WILLIAMSBURG. DODGE,

Page 4
Return Freqg: 25 years

EXECUTED: 02-22-2C00
11:25:50



Quick TR-55 Ver.5.46
Executed: 11:24:14

S/N:

11-10-1899

Williamsburg Dodge, Pre-developed inflow hydrographs

* * * % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % &

Where: (Q=cfs,
adj = "C’
Subarea Runoff Area
Descr rc acres
area A 0.400‘/ 17 v

YC021_WILLIAMSBURG_DODGE_7101 - 126

C =

QO = adj

Tc wtd
{min) c
21.OOVFO 424
A

Y

\\“"w

* O %
C=Weighted Runoff Coefficient,

I * A
I=in/hour, A=acres

adjustment factor for each return frequency

RETURN FREQUENCY = 2 vyears
‘C’ adjustment; k =1
Adj. 'C’ = Wtd.'C’ x 1
Adj I Total Peak Q
rcY in/hr acres {cfs)
0.424 3.200 18.10 24 .58




Quick TR-55 Ver.5.46 S/N:

Executed: 11:24:14 11-10-1999

. Williamsburg Dodge,

Pre-developed inflow hydrographs

* * % *x % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * %

adj

Subarea Runoft Area
Descr. ‘! acres

YC021_WILLIAMSBURG_DODGE_7101 - 127

Q =

ad3 * C * I % A
Where: Q=cfs, C=Weighted Runcff Coefficient,

RETURN FREQUENCY = 10
‘C’ adjustment, k =1
Adj. ‘C’ = Wtd.’'C’ x 1

I=in/hour, A=acres
C’ adjustment factor for each return frequency



Quick TR-55 Ver.5.46
Executed:

S/N:
11:24:14

11-10-1999

Williamsburg Dodge, Pre-developed inflow hydrographs

* * % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * &

Where: Q=cfs,
adl = ‘C’
Subarea Runoff Area
Descr. rC acres
area A 0.400 17.00
area B 0.800 1.10

YC021_WILLIAMSBURG_DODGE_7101 - 128

e

adj

* O % I * A
C=Weighted Runoff Coefficient,
adjustment factor for each return frequency

RETURN FREQUENCY = 5
‘C’ adjustment, k =
'C’T o= Wtd.'C’

T=in/hour, A=acres



Quick TR-55 Ver.5.46 S/N:
Executed: 11:24:14 11-10-1999

‘ Williamsburg Dodge, Pre-developed inflow hydrographs

* % % % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % «

Q =adj *C* I %A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency
RETURN FREQUENCY = 100 vyears
‘C’ adjustment, k = 1.25
Adj. ’'C’ = Wtd.’'C’ x 1.25
Subarea Runoff Area Tc Wta. Adj. I Total Peak Q
Descr. ol acres {min) rc rc in/hr acres (cfe)
area A 0.400V¥ 1;Apo”,
area B 0.800 {Ejiﬁ?’
21.00 0.424”/ 0.530 6.300 18.10 60.48

%\
o o ¥
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Quick TR-55 Ver.5.46 S/N:
Executed: 11:24:14 11-10-1999

' khkhkkkkhkhkkkhhkdkhkhkhkhkdkdhhhkrddohhhhdbhhhkdkdhhbhrbdhrhhkdhorhdhhdodhddhrrdrddhkbrhkhrxhhhkd
IR R E RS R R R E R R R R R R R E LT EEE SRR R EEER RS EEEEEEE SR EEEEESEEEEEEEEEEEEERSESESEEEEES]
* *

MODIFIED RATIONAL METHOD
---- Grand Summary For All Storm Freguencies ----

* ok A *
* ok ok

* *
IR E R RS E R R R R R R R R R R R R R R EEEE R R EEEEEREEEEEEEEEE R R R R R
IR RS RS RS E S R X RS EERE R R R R R R R EEEE R RS S SRR RS EEREREEEEEEEE RS EEESEEEREEEEEEEEE]

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge, Pre-developed inflow hydrographs

Area = 18.10 acres Tc = 21.00 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable Inflow Storage
(years) el minutes in/hxr cts cfs (cu.ft.) (cu.ft

.700 48.15 50.00

0. 3. i -
‘ 10 0.424 21 4.400 33.79 35.00 %%
0 5 s
0 6.300 60.48 65.00 g2

100
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S/N:

Quick TR-55 Ver.5.46
11-10-1999

Executed: 11:24:14

MODIFIED RATIONAL METHOD

---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge,

Pre-developed inflow hydrographs

RETURN FREQUENCY: 2 yr ‘C’ Adjustment = Allowable Q@ = 25.00 cfs
Hydrograph file duraticn= 0.00 minutes
Hydrograph file: 2YR .HYD Tc = 21.00 minutes
""" VOLUMES
Weighted Adjusted Duration Intens Areas Qpeak Inflow Storage
! TC minutes in/hr acres cfs (cu.ft {cu.ft.
0.424 0.424 21 3.200 18.10 24 .58 Qallow = or > Qtc
oL
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Quick TR-55 Ver.5.46 S/N:
Executed: 11:24:14 11-10-1999

. MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge, Pre-developed inflow hydrographs

RETURN FREQUENCY: 10 yr ‘C’ Adjustment = 1.000 Allowable Q = 35.00 cfs

Hydrograph file duration= 0.00 minutes

Hydrograph f£ile: 10YR LHYD Tc = 21.00 minutes
VOLUMES
Weighted Adiusted Duration Intens. Areas Creak [ Inflow Storage
ek c minutes in/hr acres cfs {cu.ft.) (cu.ft.)
0.424 0.424 21 4.400 18.10 33.79 Qallow = or > Qtc

YC021_WILLIAMSBURG_DODGE_7101 - 132



Quick TR-55 Ver.5.46 S/N:
Executed; 11:24:14 11-10-1999

’ MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge, Pre-developed infiow hydrographs

RETURN FREQUENCY: 50 yr ‘C’ Adjustment = 1.100 Allowable Q = 50.00 cfs
Hydrograph file duration= 0.00 minutes
Hydrograph file: 50YR .HYD Tc = 21.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
‘C! g minutes in/hr acres cts {cu.ft.) {cu.ft.
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Quick TR-55 Ver.5.46 S/N:
Executed: 11:24:14 11-10-1989

‘ - MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge, Pre-developed inflow hydrographs

RETURN FREQUENCY: 100 vyx ‘C’ Adjustment = 1.250 Allowable Q = 65.00 cfs
Hydrograph file durations= 0.00 minutes
Hydrograph f£ile: 100YR .HYD Tc = 21.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
Cr rg minutes in/hr acres cfs (cu.ftc.) (cu.fr.)
0.424 0.530 21 6.300 18.10 60.48 1 Qallow = or > Qtc
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Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

. Williamsburg Dodge, Postdeveloped inflow hydrographs

WM

¥ % % % % & SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

Q=adj*C*I*A

Where: Q=cfs, C=Weighted Runcff Cocefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

Subarea Runoff Area
Descr. rge acres

area A 0.400 10.60

area B .%OV/

area C
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RETURN FREQUENCY =<Z> yvears

*¢' adjustment, k =1

Ad3. ‘C’ = Wtd.'C’ x 1
Tc wWtd Adj I Total Peak Q
{min) ey ok in/hr acres (cfs)




Quick TR-55 Ver.5.46 S/N:
Executed: 13:23:06 11-15-1999

. Williamsburg Dodge

****% Modified Rational Hydrograph ***#**

Weighted C = 0.502 Area= 18.100 acres Tc = 21.00 minutes
Adjusted C = 0.502 Td= 21.00 min. I= 3.20 in/hr Qp= 29.08 cfs
RETURN FREQUENCY: é}year storm Adj.factor = 1.00
Output £ile: CAR2DEV .HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm
Time Time increment = 1.00 Minutes
Minutes Time on left represents time for first Q in each row.
0.00 0.00 1.38 2.77 4.15 5.54 6.92 8.31
7.00 9.69 11.08 12.46 13.85 15.23 16.61 18.00
14.00 19.38 20.77 22.15 23.54 24 .92 26.31 27.69
21.00 29.08 27.68 26.31 24 .92 23.54 22.1 20.77
28.00 19.38 18.00 16.61 15.23 13.85 12.46 11.08
35.00 9.69 3.31 6.92 5.54 4.15 2.77 1.38
42.00 0.00
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Quick TR-55 Ver.5.46
Executed: 12:01:59

S/N:
11-10-

* * x
Where: Q=cfs,
adj = 'C’
Subarea Runoft Area
Descr. oM acres
area A 0.400 10.60
area B 0.620 6,40
area C 0.800 w-*

Williamsburg Dodge,

1999

Q =
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21.00

adj

0.502

* C % I
C=Weighted Runoff Coefficient,

Postdeveloped inflow hydrographs

* A

RETURN FREQUENCY = 10
‘C' adjustment, k =1
‘g7 = Wtd.'cC’

* * % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *

I=in/hour, A=acres
adjustment factor for each return frequency



Quick TR-55 Ver.5.46 S/N:
Executed: 13:23:06 11-15-1999%

. Williamsburg Dodge

: **%x* Modified Rational Hydrograph *****
Weighted C

= 0.502 Areas= 18.100 acres Tc = 21.00 minutes
Adjusted C = 0.502 Td= 21.00 min. I= 4.40 in/hr Qp= 39.98 cfs
RETURN FREQUENCY: 10 year storm Adj.factor = 1.00

Output file: CAR1ODEV.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Time Time increment = 1.00 Minutes

Minutes Time on left represents time for first Q in each row.
0.0C 0.00 1.90 3.81 5.71 7.62 9.52 11.42
7.00 13.33 15.23 17.13 19.04 20.94 22.85 24.75
14.00 26.65 28.56 30.4¢ 32.36 34.27 36.17 38.08
21.00 39.98 38.08 36.17 34 .27 32.36 30.46 28.56
28.0C 26.65 24.75 22.85 z20.94 19.04 17.13 15.23
35.00 13.33 11.42 9.52 7.62 5.71 3.81 1.90
42.00 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

. Williamsburg Dodge, Postdeveloped inflow hydrographs

* *x * % * * SUMMARY OF RATIONAL METHOD PEAX DISCHARGES * * * * % «*

Where: Q=cfs, C=Weighted Runocff Coefficient, I=in/hour, A=acres
adid = ‘C’ adjustment factor for each return frequency

RETURN FREQUENCY = 50 vears

‘C’ adjustment, k = 1.1
Ad3. ‘C’ = Wed.'C’ x 1.1
Subarea Runoff Area Tc Wtd. Adj. I Total Peak Q
Descr. QY - acres (min) TC! ek in/hr acres (cfs)
area A 0.400 10.60
area B 0.620 6.40
area C 0.800 1.10
21.00 0.502 0.552 5.700 18.10 56.98
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:23:06

11-15-1999

Williamsburg Dodge

***%* Modified Rational Hydrograph **#*#**

Weighted C 0.502 Are

Adjusted C = 0.552 Td=

RETURN FREQUENCY:

a=

Output file: CARSO0DEV.HYD

Time

Minutes
0.00 0.00 2.
7.00 16.66 i
14.00 33.32 35.
21.00 49 .97 49,
28.00 47.59 45,
35.00 30.94 28.
42.00 14.28 11.
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27.00 min.

18.100 acres

50 year storm

For the

Time

.
s

-k

crement =
Time on left represents time for first Q in each row.

50

Tc =

I= 5.00 in/hr

Adj.factor = 1.

Storm

10

21.00 minutes

Qp=

HYDROGRAPH FOR MAXIMUM STORAGE
Year

1.00 Minutes

11.
28.
45,
45.
35.7
19.

2.

.14
.80
.46
.97
.46
.80
.14



Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

. Williamsburg Dodge, Postdeveloped inflow hydrographs

* % * % * *x SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * «*

—~

Q=adj *+ C* I *a2a

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj = ’'C’ adjustment factor for each return frequency
RETURN FREQUENCY =@> years
‘C’ adjustment, k = 1.25
Adj. 'C’ = Wtd.'C’ x 1.25
Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. el acres (min) rc’ el in/hr acres {cfs)
area A 0.400 10.60 ,%
area B 0.620 6, o
area C 0.800C C.10 T
v 21.00 0.502 0.628 6.300 18.10 71.57
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Quick TR-55 Ver.5.46 S/N

Executed: 13:23:06

.

11-15-1999

Williamsburg Dodge

**** Modified Rational Hydrograph ****x*

CLs

Weighted C = 0.502 Area= 18.100 acres Tc = 21.00 minutes
Adjusted C = 0.627 Td= 21.00 min. I= 6.30 in/hr Qp= 71.55
RETURN FREQUENCY: 100 year storm Adj.factor = 1.25
Output file: C100D .HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Yeaxr Storm
Time Time increment = 1.00 Minutes
Minutes Time on left represents time for first Q in each row.
0.00 0.00 3.41 6.81 10.22 13.63 17.04 20
7.00 23.85 27.26 30.67 34.07 37.48 40.89% 44 .
14.00 47.70 51.11 54.52 57.92 61.33 64.74 68
21.00 71.55 68.15 64 .74 61.33 57.92 54 .52 51.
28.00 47.70 44 .30 40.89 37.48 34 .07 30.67 27.
35.00 23.85 20.44 17.04 13.63 10.22 6.81
42.00 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:23:06 11-15-1999

‘l' SRS EE L EE RS A EEE RS SR EEE SRR R R RS EEEEERREEEEEEREE LS L EER RS SRR R EEEEEREEE]
khkkhkkhkkhkkhkdkhkhkhkhkhkhkkhkhhhkrkhddrhhdhhhdhhdhhhdhkhhrhixdxhkhkddhkdhrhkhdrhdhhhhhhrhkhddrxr

* *
* *
* MODIFIED RATIONAL METHOD *
* ---- Grand Summary For All Storm Freguencies ---- *
* *

* . *
khhkkdkhhdhhhhkdxhdhhhdhhhbddhhdbhdhordhdhbhbohkdhrrhbhrdhrddhhdkhrhdddhhdrhrrdhrhhitxdkx
LR E SRS SRS EEESEE RIS RS EEEEE RS EEES SR ERRRREREEEERREER R R R R R R R R EEEEEEEERE N

First peak outflow point assumed to occur at inflow recession leg.

Williamsburg Dodge

Area = 18.10 acres Tc = 21.00 minutes
""" VOLUMES '

Frequency Adjusted Duration Intens. Qpeak Allowable Inflow Storage
(years) el minutes in/hr cfs cfs {cu.ft.) (cu.ft.)

2 0.502 21 3.200 29.08 26.00 36,636 3,876

10 0.502 21 4.400 39.98 36.70 50,374 4,132

‘ 50 0.552 27 5.000 49.97 46.60 80,958 13,854

100 0.627 21 6.300 71.55 63.20 50,158 10,526
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Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

‘ MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge, Postdeveloped inflow hydrographs

RETURN FREQUENCY: 2 VT ‘C’ Adjustment = 1.000 Allowable Q

= 24.32 cfs
Hydrograph file duration= 21.00 minutes
Hydrograph f£ile: 2YR POST.HYD Tc = 21.00 minutes
R ]
VOLUMES
Weighted Adjusted Duration Intens. reas Qpeak | Inflcw Storage
‘C e minutes in/hr acres cfs (cu.ft.) {cu.ft.)

kkhkdkkhdhhkkdkhhhhkhkhhhhkrhhkhrdhrhhkhdrhhhhkhkrhkkcxhckch*rkk**k**¥*** Storace Maximum

0.502 0.502 21 3.200 18.10 29.08 | 36,643 6,000
Fhhkkhhhhkhkhh ko khkhkh ko ko hhhhThhkhhhbhkk kR xh kb ok hhh bk khkkkhhhhhkhhhkkkhhxkhkkr*

.0.502 0.502 30 2.600 18.10 23.6

W

Qpeak < Qallow
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Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

‘ MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Williamsburg Dodge, Postdeveloped inflow hydrographs

RETURN FREQUENCY : @ yr  'C’ Adjustment = 1.000 Allowable Q = 34.20 cfs

Hydrograph file duration= 21.00 minutes

Hydrograph file: 10YRPOST.HVD Tc = 21.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak i Inflow Storage

‘¢! rc minutes in/hr acres cfs l {cu.ft.) {cu.ft.)

Kkkkhhkhhkhhhkkkkhhhh kX Fkkhhkkkk bk khdxhkhxhkhkrkkkkrhkhkhkdrkkc*x**x** Storage Maximum

0.502 0.502 21 4.400 13.10 39.995 1 50,384 7,292
R R R R R S T T T R L TR R R g R e

.0.502 0.502 30 3.600  18.10 32.72 | Qpeak < Qallow
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Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

. MODIFIED RATIONAL METHOD
---- Summary for Single Storm Fregquency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Williamsburg Docdge, Postdeveloped inflow hydrographs

RETURN FREQUENCY: 50 yr ‘*C’ Adjustment = 1.100 Allowable Q = 43.50 cfs

Hydrograpn file duration= 21.00 minutes

Hydrograph file: 50YRPOST.HYD Tc = 21.00 minutes
A VCLUMES
Weighted Adjusted Duration Intens. Areas Qpeak ‘ Inflow torage

‘c rc minutes in/hr acres cfs l (cu.ft.) (cu.ft.)

KRR A KIKK A KKK KAk Kk kkkkkhkhkhkkkkdhkhkkkkkkdkxkkkhkkhkdhkxk*k**** Storage Maximum

- - ] L Xo Xar]
0.502 0.552 21 5.700 18.10 56.98 | 71,797 16,587
khkkkkhkhkhkkkhhkhdhiohkhhkhkhhkhkhrkhhhhkddhhhdkdhdhhhdhdhhbhhdrhhdhbhhdhhhhdhhhdhkhhrddbhhkdhkhihkdxx

.0.502 0.552 30 4.700 18.10 46.98 1 84,573 10,724
0.502 0.552 40 4.000 18.10 39.99 Qreak < Qallow

i
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Quick TR-55 Ver.5.46 S/N:
Executed: 12:01:59 11-10-1999

. MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Williamsburg Dodge, Postdeveloped inflow hydrographs

RETURN FREQUENCY: 100 vyr ‘C’ Adjustment = 1.250 Allowable Q = 58.90 cfs
Hydrograph file duration= 21.00 minutes
Hydrograph f£ile: 100 POST.HYD Tc = 21.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
C! rC’ minutes in/hr acres cts g {cu.ft.) {cu.ft.)

Fhkkkhkhhkhkhhhkkkhkhkhkxhxkhkhkkhkkhkkhhkkkkdkkkhkkrdkhkkxkkrdrk*kk***** Storage Maximum

- - i
0.502 0.628 21 6.300 18.10 71.57 | 90,176 15,962
R R R R R R R T L T Y

0.502 0.628 30 5.200 18.1¢C 59.07 106,330 6,770
0.502 0.628 40 4.400 18.10 49.98 | Qpoeak < Qallow

YC021_WILLIAMSBURG_DODGE_7101 - 147



11-13-1999 la:Us:45

Hydrograph file: car\2YRPOST .HYD

Time

Minutes

14.
21.
28.
35.
42.

HYDROGRAPH ORDINATES (cfs)
Time increment = 1.00 Minutes

Time on left represents time for first Q in each row.

0.060 1.38 2.77 4.15 5.54 6.92
9.69 11.08 12.46 13.85 15.23 16.62
18.39 20.77 22.1 23.54 24.93 26.31
29.08 27.70 26.31 24.93 23.54 22.1s6
19.39 18.00 16.62 15.23 13.85 12.46
9.659 8§.31 6.592 5.54 4.15 2.77
0.00

Hydrograph file: car\10YRPOST.HYD

Time

Minutes

14.
21.
28.
35.
42.

Hydrograph

Time

Minutes

Hydrograph

Time

Minutes

HYDROGRAPH ORDINATES (cfs)
Time increment = 1.00 Minutes

Time on left represents time for first Q in each row.

0.00 1.90 3.81 5.71 7.62 9.52
13.33 15.23 17.14 19.04 20.95 22.85
26 .66 28.56 30.47 32.37 34.27 36.18
39.959 38.08 36.18 34.27 32.37 30.47
26.66 24.75 22.85 20.95 19.04 17.14
13.33 11.42 9.52 7.62 5.71 3.81

0.00

file: car\50YRPOST.HYD

HYDROGRAPH ORDINATES (cfs)
Time increment = 1.00 Minutes

file: car\100POST .HYD

HYDROGRAPH ORDINATE (cfs)
. Time increment = 1.00 Minutes
Time on left represents time for first Q in each
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Time on left represents time for first Q in each
0.00 2.71 5.43 8.14 10.85 13.57
18.585 21.71 24 .42 27.13 29.85 32.56
37.99 40.70 43 .41 46 .13 48 .84 51.55
56.98 54.27 51.55 48.84 46.13 43 .41
37.99 35.27 32.586 29.85 27.13 24 .42
18.99 16.28 13.57 10.85 8.14 5.43
0.00

0.00 3.41 6.82 10.22 13.63 17.04
23.8¢6 27.26 30.67 34.08 37.49 40.890
47.71 51.12 54 .53 57.94 61.34 64 .75
71.57 68.16 64.75 61.34 57.94 54.53
47.71 44.30 40.90 37.49 34.08 30.67
23.86 20.45 17.04 13.63 10.22 6.82

0.00



Williamsburg Dodge

SOV
A6M

+Water Quaiity Calculations
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POND-2 Version: 5.21
S/N:

Williamsburg Dodge

BMP BRasin
CALCULATED 11-10-1899% 16:58:35
DISK FILE: car\CAR . VOL

Planimeter scale: 1 inch = 30 £t.

Elevation Planimeter Area Al+A2+sgr (A1*A2) Volume Volume Sum
(ft) (sg.in.) (sg.ft) (sqg.ft) (cubic-ft) (cubic-£ft)
*69.00 C.00 0 0 0 0

69.50 0.03 23 23 4 4
*70.00 0.05 45 99 17 20
*71.00 0.35 317 432 160 181
*72.00 0.76 681 1,463 488 668

73.00 1.60 1,435 3,106 1,035 1,704
#74.00 2.61 2,350 5,622 1,874 3,578

75.00 3.95 3,555 8,795 2,932 6,509
*76.00 5.38 4,844 12,548 4,183 10,692

76.40 *I* 5,420 15,387 2,052 12, 744»
-77.00 7.05 6,344 16,731 5,577 16,269
*78.00 10.23 5,203 23,189 7,730 23,999

72.00 14.30 12,867 32,953 10,984 34,983
#30.00 16.96 15,266 42,148 14,049 49,033

81.00 20.48 18,434 50,475 16,825 65,857
#82.00Terdim 24 42 21,975 60,536 20,179 86,036

83.00 28.97 26,073 71,985 23,995 110,031

*I* ---> Interpolated area from closest two planimeter readings.

2

IA = (sg.rt(Areal) + ((Ei-El1)/(E2-El))*(sqg.rt(Area2)-sqg.rt(Areal)))

where: E1, E2

™A

Closest two elevations with planimeter data
Bi Elevation at which to interpolate area
Areal,Areal Areas computed for El, E2, respectively

IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.
Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + sq.rt.(Areal*Areal))

where: EL1, EL2
Areal,Areal
Volume

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, respectively
Incremental volume between EL1 and EL2

it
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Williamsburg Dodge

¢ Basin and Outlet Structure Calculations
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Outlet Structure File: CAR10

POND-2 Version: 5.21
Date Executed:

. STR

S/N:
Time Executed:

khkkkhkhkhkkhkhkhhkhhhkhkhkhkhhddhhkhkhhkhhhhkrkhrodrhkirrhihk

Williamsburg Dodge BMP/SWM Cutlet Structure

R R AR RS RS E SIS R LTRSS RS EEE R R EETEREEEEEEEED S S NN

Outlet Structure File:
Planimeter Input File:
Rating Table Output File:

Y,

Min. Elev. (ft) = 69

Additicnal elevations (ft)

Max. Elev. (ft) =

car\CAR10 .STR
car\CAR .VOL
car\OUTFLO10.PND

/

81.5 Incr. (ft)

to be included in table:

* Kk k Kk Kk Kk Kk % %k * * % * *k * * * * * *x * * *x Kk % *

LR RS SR EE RS S EESEEEEEESEEEE SR EEEREREEESEEEEEEEEEEEE]

Structure No.

__________ 7

CULVERT-CR d 3

STAND PIPEY 2 2

ORIFICE 1

SYSTEM CONNECTIVITY

LR RS S A EEEE R SR EEEERE S ESERESEEEEEEEEEEEEEEEEEESE SN

Q Table Q Table
-> 3
3 -> A
-> 1

Outflow rating table summary was stored in file:

car\OUTFLO10.PND
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Outlet Structure File: CAR1O0 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

RS A S SR SRR ERER SRR EEEREREREREEEEEEREEEEEEERSE

Williamsburg Dodge BMP/SWM Outlet Structure

FE R SRR SRR AT IR SRR EEEEEEEEEEESEEEESEEEE LSS

>>>>>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE «
Orifice - Rased on Area and Datum Elevation

Bl elev. (£ft)? 76.4 - ramPov

E2 elev. (ft)? 81.5

Orifice coeff.? LB

Invert elev. (££)? 76.4‘/

Datum elev. (££) ? 76.4°/ y

Orifice area (sg £t)? .049(?3‘) i
AL
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Outlet Structure File: CAR1O0

POND-2 Version: 5.21
Date Executed:

.STR

S/N:
Time Executed:

R R R R R RS E R A EEEESEEEEERREEEEREEEEEEREEEEEE RSN

Williamsburg Dodge BMP/SWM Outlet Structure

R ES RS S EEESERREEEREREEEEEEREEEEEREREESEEEEE

>>>>>> Structure No. 2 <<<<<<
(Input Data)

STAND PIPE

Stand Pipe with weir oxr orifice flow

;e ¥

El elev. (ft)? 76.4 ™
E2 elev. (ft)? 81.5 ¥,
Crest elev. (ft)? 78.1 Vv,
Diameter (ft)? 4.5 v’
Weilr coefficient? 3.1 v/,
Orifice coefficient? .67 v
Start transition elev. (ft) @ ?

Transition height
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Outlet Structure File: CAR10 .STR

POND-2 Version: 5.21 S/N:
‘ Date Executed: Time Executed:

IR RS A S S SRR SRR EERE SRS SRS LSRR EEEEEEEEEEEEESEEES]

Williamsburg Dodge BMP/SWM Outlet Structure

R A S S EE S S EESEEESESSEEEESESEEEEEEEEREE S LSS SRR

>>>>>> Structure No. 3 <<<<<<
(Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev. (ft)? 76.4oj?tfmpwv

E2 elev. (ft)? 81.5v 1
Diam. (ft)? 2.5 {30") o
Inv. el. (ft)? G 6T8
Slope (ft/ft)? 044 o

Tl ratio?
T2 ratio?
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‘ K Coeff.? o8
M Coeff.? ;
c Coeff.? 0292
Y Coeff.? a
Form 1 or 27 :
Slope factor? b
,q <
o jf,/
€;}$V‘wa
9 \
L "
5
// . M_,,:, e
g / i
; P/ |
* I f! //
;‘\; wa-&iﬁ;wﬁf} - g 'f/ /
{ z\‘l Y (' ﬁ,w\\m“ - i |
: - =~ 0/



Outlet Structure File: CAR10 .STR

POND-2 Version: 5.21 S/N:
‘ Date Executed: Time Executed:

khkdkhkkhkkkhkhkhkhkdhkhkdhhhhdhokhkhkrrhhkdrhdhihdrddid

Williamsburg Dodge BMP/SWM Cutlet Structure

tE R EE S E RS L ESESEESESEEESEREEREEEEEEEE LSS ELEEE]

(3" w"‘"ﬂ
Outflow Rating Table for Structure #1
ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
69.00 0.0 E < El=76.4
639.50 .0 E < El1=76.4
70.00 0.0 E < E1=76.4
70.50 0.0 E < El=76.4
71.00 0.0 E <« El=76.4
71.50 0.0 E < Ei1=76.4
72.00 0.0 E < El=76.4
72.50 0.0 E < E1=76.4
73.00 0.0 E < El1=76.4
‘ 73.50 0.0 E < E1=76.4
74 .00 0.0 E < El1=76.4
74.50 C.0 E < El=76.4
75.00 0.0 E < El1=76.4
75.50 0.0 E < El=76.4
76.00 0.0 E < El=76.4
76.50 0.1 H=.1
77.00 0.2 H =.6
77.50 0.2 H =1.1
78.00 0.3 H =1.6
78.50 0.3 i =2.1
79.00 0.4 H =2.6
79.50 0.4 H =3.1
80.00 0.4 H =3.6
80.50 0.5 H =4.1
81.00 0.5 H =4.56
8L.5 0.0 o E = or » BZ=38l.5
/ ,
C=.5v A= .04% sg ftt/ {’}ﬂ
H (£t) = Table elev. - Datum elev. ( 76.4 £t )
Q (cfs) = C * A * ggr(2g * H)
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Outlet Structure File: CAR10 .STR

POND-2 Version: 5.21 S/N:
‘ Date Executed: Time Executed:

S S RS SRS RS SEELEESEEEE TR R EEE R ERESEREE X EEE RS

Williamsburg Dodge BMP/SWM Qutlet Structure

RS SRR R RS S SR SRR R AR AR E R SRR R R EEREEEEE R R R E S

Cutflow Rating Table for Structure #2 "4 F
STAND PIPE Stand Pipe with weir or orifice flow (94'

**x%%% TNLET CONTROL ASSUMED *****

Elevation (£ft) Q (ctfs) Computation Megsages
69.00 0.0 E < Inv.El.= 78.1
69.50 0.0 E < E1=76.4
70.00 0.0 E < E1=76.4
70.50 0.0 E < E1l=7¢6.4
71.00 0.0 E < E1l=76.4
71.50 0.0 E < E1=76.4
72.00 0.0 E <« E1=76.4
72.50 0.0 E < Ei=76.4

. 73.00 0.0 E < E1=76.4
73.50 0.0 E < E1=76.4
74.00 0.0 E < El=76.4
74 .50 0.0 E < El=76.4
75.00 0.0 E < E1=76.4
75.50 0.0 E < E1=76.4
76 .00 0.0 E < E1=76.4
76.50 0.0 E < Inv.El.= 78.1
77.00 0.0 E < Inv.El.= 78.1
77.50 0.0 E < Inv.El.= 78.1
78.00 0.0 E < Inv.El.= 78.1
78.50 11.1 Weir: H =.4
79.00 37.4 Weir: H =.9
79.50 72.6 Weilr: H =1.4
80.00 114.8 Weilr: H =1.9
8C.50 132.5 Orifice H =2.4
81.00 145.¢ Orifice: H =2.9
81.50 0.0 E = or > E2=81.5
/
Weir Cw 3.1\//Weir length = 14.13717 £ft¥Y

Crifice Co .67 Orifice area = 15.90431 sq.ft}j/
Q (cfs) = (Cw * L * H¥*1.,5) or (Co * A * sqgr(2*g*H))
No transition used, transition height = 0.0

Weir equation = Orifice equation @ elev.

i O
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Outlet Structure File: CAR10 .STR

POND-2 Version: 5.21 S/N:
‘ Date Executed: Time Executed:

hkhkkhdhhhkhhhddhhhhdhhhhhhrhrrbrrhkrhdkdrrh bk kx*

Williamsburg Dodge BMP/SWM Outlet Structure

(RS S E S SR EEEEESEE LSRR EEEEREREEELEERESESEEE]

Outflow Rating Table for Structure #3 %G L
CULVERT-CR Circular Culvert (With Inlet Control) CV

*%%x%% TINLET CONTROL ASSUMED #***#*%*

Elevation (ft) Q (cfs) Computation Messages

69.00 0.0 E <« E1=76.40
59.50 0.0 E < E1=76.40
70.00 0.0 E < E1=76.40
70.50 0.0 E < E1=76.40
71.00 0.0 B < E1=76.40
1.50 0.0 B < E1=76.40
72.00 0.0 E < E1=76.40
72.50 0.0 E < E1=76.40

. 73.00 0.0 E < E1=76.40
73.50 0.0 E < E1=76.40
74.00 0.0 B < EL1=76.40
74 .50 0.0 E < E1=76.40
75.00 0.0 E < E1=76.40
75.50 0.0 E < E1=76.40
76.00 0.0 E < E1=76.40
76.50 67.8 Submerged: HW =7.5
77.00 70.8 Submerged: HW =8.0
77.50 73.6 Submerged: HW =8.5
78.00 76.4 Submerged: HW =S5.0
78.50 79.1 Submerged: HW =9.5
79.00 1.6 Submerged: HW =10.0
79.50 84.1 Submerged: HW =10.5
80.00 86.5 Submerged: HW =11.0
80.50 88.9 Submerged: HW =11.5
81.00 S1.2 Submerged: HW =12.0
81.50 0.0 E = or > E2=81.5

Used Unsubmerged Equ. Form (1) for elev. less than 74.07 ft
Used Submerged Equation for elevations greater than 72.1 ft
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sg.ft) at dc

Transition flows interpolated from the following values:
E1=74.07 ft; Q1=27.16 cfs; Dc=1.78 ft; E2=72.1 ft; Q2=31.05 cfs
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Qutlet Structure File: CAR1O .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khhhkhkkkdhhhhrrrhkhhkhkdhhhhhhhddhhorhkrtrrrkrhtht

Williamsburg Dodge BMP/SWM Outlet Structure

R P ERE R EEE SR EEEE LS AL S EEEEEEEREEEEEEEEEE SRR

OQutflow Rating Table A
Table A = 3 ? 2

7
7

w®

FWWWNDDNDWWWWa
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Outlet Structure File: CAR10 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

kkhkkhkkhkkhkhkhhhkkhkkhkkhhkdhhhhkhkkhkhkhkhkhkhkkhkhrhhkkhhix

Williamsburg Dodge BMP/SWM Outlet Structure

R A SR SRS AL SRS EEEEEREEEEEEREEETEREEEEEEEEEESEE]

*%%%% COMPOSITE OUTFLOW SUMMARY ***%

Elevation (ft) Q (cfs) Contributing Structures &ﬁ




Williamsburg Dodge

+Routing Calculations
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POND-2 Version: 5.21 S/N: Page,
EXECUTED: 11-15-1999 11:08:32 Post Dev Return Freq: (g?years

khkkkhkkhkhkhkhkhkhkkdkhkhkkihdkhhstkk

* *
* Williamsburg Dodge *
* *
* *
* *
¥ *
RS SR E RS S EEESEEEEREEEREE

Inflow Hydrograph: car\2YRPOST .HYD
Rating Table file: car\OUTFLO1ll.PND

----INITIAL CONDITIONS---- \\_)h
Elevation = 76.40 ft
Outflow = 0.00 cfs
Storage = 13,261 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 28/t + O
(ft) (cfs) (cu-£t) (cfs) {cts)
76.40 0.0 13,261 442.0 442.0
76.90 0.2 16,160 538.6 538.8
77.40 0.3 19,538 651.1 651.4
77.90 |8 0.4 23,611 786.9 787.3
. 78.40 (M4 7.6 28,473 948.9 §56.5
78.90 31.8 34,234 1140.9 1172.7
79.40 £5.5 40,834 1360.8 1426.3
79.90 86.6 48,036 1600.9 1687.5
80.40 89.90 55,901 1863.0 1852.0C
80.80 91.3 64,548 2151.2 2242 .5
81.40 93.5 74,023 2466.9 2560.4
A} Time increment (t) = 1.0 min.
i
‘ . iﬁiﬁ? .
P ‘j? < 9y L]
Vo QQ{{ f \g,ﬁ
#*, \ 48 ' i
{’W‘F (MW
"{}"ih f?
A A
AR &

YC021_WILLIAMSBURG_DODGE_7101 - 163



POND-2 Version:
EXECUTED:

¢

nd File:
flow Hydrograph:

INFLOW HYDROGRAPH

INFLOW
(cfs)

MR O
Ut
s

B

5.21 S/N:
11-15-15999

11:08:32

Post Dev

car\OQUTFLO11l.PND
car\2YRPOST .HYD
utflow Hydrograph: car\0UT2

.HYD

Pagg.

ROUTING COMPUTATIONS

2S/t + O
{cfs)

OUTFLOW
{(cfs)

Return Freq: éﬁ)years

(ft)
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POND-2 Version: 5.21 S/N:
EXECUTED: 11-15-1999 11:08:32 Post Dev

Page 3

Return Freq:

2 years

kkkkkkkkxkkkkkkkx** SUMMARY OF ROUTING COMPUTATIONS **kkkkkkkhkhkhkhrxktx

Pond File: car\OUTFLO11l.PND
Inflow Hydrograph: car\2YRPOST .EYD
Outflow Hydrograph: car\OUT2 .HYD
Starting Pond W.S. Elevation = 76.40

fr ™

**xx% Summary of Peak Outflow and Peak Elevation ****x*

Peak Inflow
Peak Outflow
Peak Elevation

***** Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

YC021_WILLIAMSBURG_DODGE_7101 - 165

29.
21.
78.

Peak

f ha [}
2o ¢ 2K
69 ft J

Storage **x**x*

13,261 cu-ft
18,530 cu-ft

31,791 cu-ft



POND-2 Version: 5.21 S/N: Page 4

Post Dev Return Freq: 2 years
Pond File: car\OUTFLO11.PND
Inflow Hydrograph: car\2YRPOST .HYD
Outflow Hydrograph: car\OUT2 .HYD

EXECUTED: 11-15-1999

Peak Inflow = 29.08 cfs 11:08:32
Peak Outflow = 21.54 cfs
Peak Elevation = 78.69 ft
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14.3 -

15.3 -

MR X NN KN
*

16.3 -

b
*

18.4 - X *

19.4 - x *
20.4 - X *
21.4 - ’ x *
22.4 - < *
23.5 - % *

24 .5 -

25.5 - < %

27.5 - *
28.6 - * X
29.6 - *

30.6 - * X

TIME
(min)

x File: car\oUT2 .HYD Qmax =
* File: car\2YRPOST .HYD Zmax

[ SN
\O -2
(=1

Q
Hy th
0w w

il

(1
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POND-2 Version: 5.21 S/N: Page.
EXECUTED: 11-15-1999 11:08:32 Return Freq: <E§§years
khkhkkhkdkhkkhkhkhkhkhkdhkhkhkhkkkdhkih
| : :
* Williamsburg Dodge *
* *
* *
* *
* *
LR AR A SRS EEEEREREEEEEEEEE S

Inflow Hydrograph: car\10YRPOST.HYD
Rating Table file: car\QUTFLO1l.PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft

Outflow = 0.00 cfs

Storage = 13,261 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DAT COMPUTATIONS

ELEVATION| OUTFLOW STORAGE 25/t 28/t + O
(ft) (cfs) (cu-£ft) (cfs) (cfs)
76.40 0.0 13,261 442 .0 442 .0
76.90 0.2 16,160 538.¢6 538.8
77.40 0.3 19,538 651.1 651.4
77.90 0.4 23,611 786.9 787.3

. 78.40 7.6 28,473 948.9 956.5
78.90 31.8 34,234 1140.9 1172.7
79.40 65.5 40,834 1360.8 1426.3
79.90 86.6 48,036 1600.9 1687.5
80.40 89.0 55,901 1863.0 1952.0
80.90 91.3 64,548 2151.2 2242 .5
81.40 93.5 74,023 2466.9 2560.4
Time increment (t) = 1.0 min
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POND-2 Version: 5.21 S/N:
EXECUTED: 11-15-1999 11:08:32

nd File:
flow Hydrograph:

car\OUTFLO11.PND
car\10YRPOST.HYD

Outflow Hydrograph: car\OUT10 .HYD
INFLOW HYDROGRAPH

TIME INFLCW I1+I2 28/t -
(min) (cfs) {cfs) cfs)
0.0 0.001 | —---- 442
1.0 1.90 1.9 443
2.0 3.81 5.7 449
3.0 5.71 9.5 459
4.0 7.62 13.3 472
5.0 9.82 17.1 489
6.0 11.42 20.9% 509
7.0 13.33 24.8 534
8.0 15.23 28.6 562
9.0 17.1 32.4 594
10.0 19.04 36.2 629
11.0 20.95 40.0 669
12.0 22.85 43.8 71
13.90 24.75 47 .6 759
14.0 26.66 51.4 807
15.0 28.56 55.2 855
16.0 30.47 58.0 903
17.0 32.37 62.8 948
18.0 34 .27 66.6 986
15.0 36.18 70.5 1019
20.0 38.08 74 .3 1047
21.0 39.99 78.1 1072
22.0 38.08 78.1 1092
23.0 36.18 74 .3 1104
24.0 34.27 70.5 1110
25.0 32.37 66.6 111
26.0 30.47 £2.8 1111
27.0 28.56 59.0 1107
28.0 26 .66 55.2 1101
29.0 24 .75 51.4 1093
30.0 22 .85 47 .6 1084
31.0 20.95 43 .8 1074
32.0 19.04 40.0 1064
33.0 17.14 36.2 1052
34.0 15.23 32.4 1041
35.0 12.323 28.4 10zZ22
36.0 11.42 24.8 101e€
37.0 5.582 20.9 1004
38.0 7.62 17.1 991
39.0 5.71 13.3 97¢
40.0 3.81 9.5 966
41.0 1.90 5.7 553
‘ 42.0 0.00 1.9 940

Page 2
Return Freq:

ROUTING COMPUTATIONS

OUTFLCW
(cfs)

OUTWHF OOOOODOLDOOODODODODOO
B
ul

DN NNDMNDMDWWWWWWNDND N
[N IRVS IS OOWOoOHNMNMNDNONFHWOOGON R
(9} [o0]
(09} [\

—~

IFJN
VOO O

4 pa
> O

11.

o
Ul W O o <1 U b
B N W U WO R R

10 years

(ft)
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POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 11-15-1999 11:08:32 Return Freq: 10 years

kkkdkkdkkkkkdkkxx** SUMMARY OF ROUTING COMPUTATIONS **kkkdkkhkkhkkkhkhkkk*

Pond File: car\OUTFLO11l.PND
Inflow Hydrograph: car\10YRPOST.HYD
Outflow Hydrcgraph: car\OUT10 .HYD
Starting Pond W.S. Elevation = 76.40 ft

*xxx% Summary of Peak Outflow and Peak Elevation *****

39.99 cf . Al
32 40 ofs ZDY(’W/

78.91 ft

Peak Inflow
Peak Outflow
Peak Elevation

]

-

*x*** Summary of Approximate Peak Storage ****x

Initial Storage = 13,261 cu-ft
Peak Storage From Storm = 21,089 cu-f£ft

Total Storage in Pond 34,351 cu-ft
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POND-2 Version: 5.21

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

Peak Inflow
Peak Outflow
Peak Elevation

nwn
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S/N:

car\OUTFLO11l.PND
car\10YRPOST.HYD
car\oUT10 .HYD

39.99 cfs
32.40 cfts
78.91 ft

Page 4

Return Freq: 10 years

EXECUTED:

11-15-1999%9
11:08:32



14.

15.

16.

18.

19.

20.

21.

22.

24.

25.

27.

28.

29.

30.

31.

e: car\ouTio0 LHY
e car\10YRPOST.HY
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D
D

Qmax
Qmax

0 24.0 28
*
*
*
X
X
X
bd
*
*
*
*
*
*
*
* X
X
32.4 cfs
40.0 cfs

Flow (cfs)



POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 11-15-1999 11:08:32 Return Freq: 50 years

kkkhkkhkkkhkkkhkdhhkkhkhkhkhhkhhkk

* *
* Williamsburg Dodge *
* *
* *
* *
* *
R E R R R AR E RS SR EEREEERESEE]

Inflow Hydrograph: car\50YRPCST.HYD
Rating Table file: car\OUTFLC11.PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft
Outflow = 0.00 cfs
Storage = 13,261 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLCW TORAGE 25/t 28/t + O
(ft) (cfs) (cu-£ft) (cfs) (cfs)
76 .40 0.0 13,261 442.0 442.0
76.90 0.2 16,160 538.6 538.8
77.40 0.3 19,538 651.1 651.4
77.90 0.4 23,611 786.9 787.3
‘ 78.40 7.6 28,473 948.9 956.5
78.90 31.8 34,234 1140.9 1172.7
79.40 65.5 40,834 1360.8 1426 .3
79.90 86.6 48,036 1600.9 1687.5
80.40 89.0 55,901 1863.0 1952.0
80.90 91.3 64,548 2151.2 2242.5
81.40 93.5 74,023 2466.9 2560.4
Time increment (t) = 1.0 min
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POND-2 Version:
EXECUTED:

5.21 S/N:
11-15-1999 11:08:32

nd File:
flow Hydrograph:

car\OUTFLO11.PND
car\50YRPOST.HYD
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Page 2
Return Freq:

ROUTING COMPUTATIONS

Outflow Hydrograph: car\OUTS50 .HYD
INFLOW HYDROGRAPH
TIME INFLOW T1+1I2 28/t - O

(min) (cfs) {(cfs) cts)
0.0 0.00) | ----- 442
1.0 2.71 2.7 444
2.0 5.43 8.1 452
3.0 8.14 13.6 466
4.0 10.85 19.0 485
5.0 13.57 24 .4 509
6.0 16.28 29.9 538
7.0 18.99 35.3 573
8.0 21.71 40.7 613
9.0 24 .42 46.1 659
10.0 27.13 51.6 710
11.0 29.85 57.0 766
12.0 32.56 2.4 824
13.0 35.27 67.8 882
14.0 37.99 73.3 540
15.0 40.70 78.7 390
16.0 43 .41 84.1 1032
, 17.0 46.13 89.5 1069
18.0 48.84 95.0 1103
15.0 51.55 100.4 1131
20.0 54.27 105.8 1156
21.0 56.98 111.3 1179
22.0 54.27 111.3 1195
23.0 51.55 105.8 1203
24.0 48.84 100.4 1205
25.0 46.13 95.0 1202
26.0 43 .41 89.5 1197
27.0 40.70 84.1 1188
28.0 37.99 78.7 1178
29.0 35.27 73.3 1167
30.0 32.56 67.8 1154
31.0 29.85 62.4 1141
32.0 27.13 57.0 1128
33.0 24.42 51.6 111«
34.0 21.71 45.1 1099
35.0 18.59 40.7 1084
36.0 16.28 35.3 1067
37.0 13.57 29.9 1050
38.0 10.85 24 .4 1033
39.0 8.14 15.0 1015
40.0 5.43 13.6 997
1.0 2.71 8.1 979
. 42.0 0.00 2.7 961

28/t + O
(cfs)

QUTFLOW
(cfs)

50 years

(ft)




POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 11-15-1999 11:08:32 Return Freq:. 50 years

kkkkkkkhkkkkkkrkkcx* QUMMARY OF ROUTING COMPUTATIONS ***kkrkdkrkkkhrhhkrkx

Pond File: car\OUTFLO11l.PND
Inflow Hydrograph: car\50YRPOST.HYD
Outflow Hydrograph: car\OUTS0O .HYD
Starting Pond W.S. Elevation = 76.40 ft

*x***% Summary of Peak Outflow and Peak Elevation ***=*%
Peak Inflow

_ a’
.98 cts O‘ f
Peak Qutflow .23 cfs “zs 6/ 1
/

n i
=~ Ul
O

Peak Elevation = 79.16 ft

*x*x*x gummary of Approximate Peak Storage ****%

13,261 cu-ft
24,385 cu-ft

Initial Storage
Peak Storage From Storm

Total Storage in Pond 37,647 cu-ft
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POND-2 Version: 5.21 S/N: Page 4
Return Freqg: 50 years

Pond File: car\OUTFLO11.PND
Inflow Hydrograph: car\50YRPOST.HYD
' Outflow Hydrograph: car\OUTSO  .HYD
EXECUTED: 11-15-1999
Peak Inflow = 56.98 cfs 11:08:32
Peak Outflow = 49.23 cfs
Peak Elevation = 79.16 £t
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1
b
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X

14.

15.

16.

18.

19.

20.

22.

23.

24.

29.

30.

31.

x File:

*

TIME
{min)

car\0UT50 LHYD
car\S0YRPOST.HYD

A e
rFiie:
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Qmax
omax

it

Ul b

-] 0

<O BN

a0

Fh Fh
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0}

*
*
*
*
*
X *
X*
*
*X
X
X
X
X

Flow
.0 60.0

(cfs)
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POND-2 Version: 5.21 S/N: Pa 1
EXECUTED: 11-15-1999 11:08:32 Return Freq:(?ooﬁyears
IEE RS SR SRR SR EEEE S L RS E RS

* *
* Williamsburg Dodge *
* *
* *
* *
* *
EE R E S E S EEEEE S EE R EEEE TR

Inflow Hydrograph: car\100POST .HYD
Rating Table file: car\OUTFLO11.PND

----INITIAL CONDITIONS----

Elevation = 76.40 ft

cutflow = 0.00 cts

Storage = 13,261 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

ELEVATION! OUTFLOW STORAGE 28/t 28/t + 0
(ft) (cfs) (cu-ft) (cfs) (cfs)
76.40 0.0 13,261 442.0 442 .0
76.90 0.2 16,160 538.6 538.8
77 .40 0.3 15,538 651.1 651.4
77.90 0.4 23,611 786.9 787.3

. 78.40 7.6 28,473 948.9 956.5
78.90 31.8 34,234 1140.9 1172.7
79.40 65.5 40,834 1360.8 1426.3
75.90 86.6 48, 03¢ 1600.9 1687.5
80.40 89.0 55,901 1863.90 1852.0
80.90 91.3 64,548 2151.2 2242 .5
81.40 93.5 74,023 2466.9 2560.4
Time increment (t) = 1.0 min.
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POND-2 Version:
EXECUTED: 11-15-1999

nd File:
flow Hydrograph:
Outflow Hydrograph: car\OUT100

INFLOW HYDROGRAPH

10.

INFLOW
(cfs)

5.21 S/N:

11:08:32

car\OUTFLO11.PND
car\100POST .HYD

.HYD

Page 2
Return Freq:

ROUTING COMPUTATIONS

28/t + O
(cfs)

100 years
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POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 11-15-1999 11:08:32 Return Freqg: 100 years

kkkkkkkhkkkkkkkk** QUMMARY OF ROUTING COMPUTATIONS **kkdkkkkkhkhkhkhkkkhk

Pond File: car\OUTFLO11.PND
Inflow Hydrograph: c¢ar\100POST .HYD
Outflow Hydrograph: car\OUT100 .HYD

Starting Pond W.S. Elevation = 76.40 ft

**xxk*x% Summary of Peak Outflow and Peak Elevation ***%*

Peak Inflow = 71.57 cfs C rjea({
Peak Outflow = 62.72 cfs % [UD
Peak Elevation = 79.36 ft

£

*k%4%x Qummary of Approximate Peak Storage ****%

13,261 cu-ft
27,028 cu-ft

Initial Storage
Peak Storage From Storm

|||

40,289 cu-ft

Il
1
1
i
1
1
}
|
i
1
1
!
[
i
1
!

Total Storage in Pond
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POND-2 Version: 5.21 S/N: Page 4
Return Freq: 100 years
Pond File: car\OUTFLO11.PND
Inflow Hydrograph: car\100POST .HYD
‘ Outflow Hydrograph: car\OUT1C00 .HYD
EXECUTED: 11-15-1999

Peak Inflow = 71.57 cfs 11:08:32
Peak Outflow = 62.72 cfs
Peak Elevation = 79.36 ft
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Williamsburg Dodge

+ Storm Sewer Calculations
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Williamsburg Dodge

¢ Soils Data
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The Caroline soils in this survey area are taxadjuncts
to the Caroline series because they have a A?:hinner.
clayey solum and less mottling in the subsaii than is
defmed in the range for the series. These differences,
However, do not affect the use and management of the

soils.

Chickahominy Series

Soils of the Chickahominy series are deep and poorly
drained. They formed in clayey fluviai sediments.
Chickahominy soils are on low-lying flats and
depressions along major rivers on the Coastal Plain.
Siopes range from 0 to 2 percent.

- Chickahominy soils commoniy are near Altavista,
Augusta, Dogue, Newflat, Peawick, and Tetotum soils.
Chickahominy soils are more poorly drained than ail of
those soils and have more clay in the subsoil than
Altavista, Augusta, or Tetotum soils.

Typical pedon of Chickahominy silt loam,

poproximately 300 feet west of intersection of VA-5 and
A-613, 100 feet south of VA-5, James City County:

A1—0 to 2 inches; dark grayish brown (2.8Y 4/2) siit
loam; mederate medium and fine granular structure;
friable, sticky, plastic; many fine medium and coarse

“roots; few very fine tubular pores; extremely acid;

“ abrupt smooth boundary.

A2—2 to 7 inches; grayish brown (2.5Y 5/2) silt loam;

common fine faint light olive brown (2.5Y 5/4)

mottles and common fine distinct very dark grayish

brown (10YR 3/2) mottles; moderate medium

granular and weak fine subangular biocky structure;

friable, sticky, plastic; many fine mediurn and coarse

roots; common very fine tubular pores; few fine

flakes of mica; extremely acid; clear smooth

beundary.

* B21tg—7 to 12 inches; gray (N 6/0) silty clay loam;
common medium preminent yeilowish brown (10YR

" 5/8) mottles; strong medium and fine subangu!ar

biocky structure; very firm, sticky, piastic; common

fine- mediuny and coarse reots; few very fine. tubular

pores; few thin continuous clay films on faces of

. peds; few fine flakes of mica; extreme!y acid;

gradual smooth boundary.

22tg—13 to 33 inches; gray (N 6/0) silty c!ay, common

- fine and medium prominent yeilowistt brown (10YR

5/8) mottles; weak mediunT prismatic structure

arting to strcng: fine and: medn;m angular blocky

mes City and York Counties and the City of Williamsburg, Virginia

5/8) mottles; moderate coarse prismatic structure
pmrting i0 streng medium and fine angular blocky;
very firm, sackv plastic; commen fine and few
medium roots along primary structural faces:
common thick continucus clay films on faces of
peds; few ffhe flakes of mica; extremely acid:
gradual smooth boundary.

B24tg—47 10 61 inches; gray (5Y 5/1) silty clay;
common medium prominent yellowish brown (10YR
5/8) mottles; strong medium and fine subanguiar
and angular blocky structure; firm, sticky, plastic; few
fine and medium rocts; few thick continuous f*iay
films on faces of peds; few fine flakes of mica; very
strongly acid; gradual smooth boundary.

B25tg—61 to 85 inches; gray (5Y 6/1) clay loam;
common medium prominent yellowish brown (10YR
5/8) mottles; strong medium and fine subangular
and angular blocky structure; firm, sticky, plastic; few
fine roots; few very fine tubular pores; few thick
continuous clay films on faces of peds; few fine
flakes of mica; very strongly acid.

' The solum thickness is more than 60 inches. The sail
is extremely acid or very strongly acid uniess limed.
Quartz pebbles make up 0 to 2 percent of the solum.

The A horizon has hue of 10YR or 2.5Y, vaiue of 3
through 5, and chroma of 1 or 2. It is loam or silt loam.

Some pedons have a B1 horizon that has no hue or
hue of 10YR through 5Y, vaiue of 4 through 6, and
chroma of 0 through 2. Mottles with high chroma are in
some pedons. Texture is loam, silt Ioam clay loam, or
silty clay icam.

The B2t horizon has no hue or hue of 10YR through

Y, value of 4 through 7, and chroma of O through 2.
Tex’rure is clay loam, silty clay loam, silty clay, or clay.

Craven Series // {3

—

Soils of the Craven series are deep and moderately
well drained. They formed in clayey fluvial and marine
sediments. Craven soiis are on uclcnc ridges and side
slopes ¢n the Coastal P!am Sioces range from 2to 10
percent.

Craven scils commoniy are near Caroline, Empona
Slagie, and Uchee soils. Craven soiis are not as well
drained as Caroline, Emperia, and Uchee soils. They
have more clay in the subsoil than Emporia, Slagle; and
Uchee soils and do not have the thick sandy surface
layer characteristic of Uchee soils.. :

Typical pedon: of Craven fine sandy: loam i amr area of:
Craven—Uchee complex;. & to: 10 percent slopes, .- .
approximately 2.700Q feet east'of: Skimino: Creekbridge::
o VA-602; 750 feet eastof"pond: omr Skxmmc: Gcrt.‘ Scout
Camp;;(\’osk County-“ o ,




SIagIe Series Z?/ -~

- Soils of the Slagle series are deep and moderately
well drained. They formed in stratified loamy and clayey
fluvial and marine sediments. Slagle scils are on upland
flats, in slight depressions, and on side siopes of small
drainageways on the Coastal Plain. Slopes range from O
to 6 percent.

Slagle seils commonly are near Bethera Caroline,
Craven, Emporia, 1zagora, Kempsville, and Uchee sails.
Slagle soils have less clay in the upper part of the
subsoil than Bethera, Cargline, or Craven soils. They are
nct as well drained as Emporia, Kempsviile, or Uchee
soils. They do not have as thick a subsaoil as Izagera
scils. They do nct have a thick sandy surface layer
characteristic of Uches soils.

Typical pedon of Slagle fine sandy loam, 2to 6
percent slopes, approximately 1.2 miles north of the
Virginia ivision of Highways office at Croaker, James
City County.

A1—0 to 4 inches; dark grayish brewn (10YR 4/2) fine
sandy loam; wezk fine granular structure; friable,
slightly sticky, nonplastic; many fine medium and
coarse roots; commen very fine and fine tubular
pores; very strongly acid; abrupt wavy boundary.

A2—4 to 9inches; light veilowish brown (10YR 6/4) fine
sandy lcam; weak fine granular structure; friable,
slightly stlcky, nonpiastic; ccmmon fine and medium

roots; many fine and common medium iubular pores;

very strengly acid; clear smooth boundary.

B21t—9 to 25 inches; yellowish brown (10YR 5/8) clay
loam; common mediumn faint light yellowish brown
(10YR 6/4) mottles and ccmmon fine distinct strong
brown (7.5YR 5/8) mottles; moderate medium
subangular biocky structure; friable, sticky, plastic;
common fine roots; common fine tubular pores; thin
discontinuous clay fiims on faces of peds; very
strongly acid; clear smooth boundary.

B22t—25 to 31 inches; mottled yellowish brown (10YR
5/8), light gray (5Y 7/1), and strong brown (7.5YR
5/8) clay loam; weak medium subangular blocky
structure; friable, sticky, plastic;.few fine roots;
commen fine and medium pores; thin discontinuous
clay films on faces of peds; very strongly acid; clear
smooth boundary.

823tg—31 fo 45 inches; light gray (8Y 7/1) sandy clay
loam; common medium prominent yellowish brown
(10YR 5/8) and strong brown (7.5YR 5/8) mottles;
weak coarse subangular hiccky structure; firm,
sticky, plastic; few fine roots; commen fine and

medium tubular peres; thick discontinucus clay films

on faces of peds; few fine flakes of mica; very
strongly acid; gradual smocth boundary.

BSt—-45 to 50 inches; mottled yeilowish brown (10YR
- -5/8), light gray (5Y 7/1), and strong brown (7.5YR

5/8) clay loam; weak coarse subangular blocky
structure; firm, sticky, plastic; few fine roats;
common fine and medium tubular pores; thick
patchy clay films on faces of peds; few fine flakes of
mica; very strongly acid; clear smooth boundary.

C—50 to 60 inches; mottled yellowish brown (10YR 5/8),
light gray (8Y 7/1), and strong brown (7.5YR 5/8)
sandy clay loam; massive; firm, sticky, plastic; few
fine roots; few fine tubular pores; few thin vertical
clay flows; few fine flakes of mica; very strongly
acic.

The solum thickness ranges from 40 to 80 inches or
more. The soil is extremely acid through strongly acid
uniess limed. Coarse fragments make up 0 to 5 percent
of the soil.

The Ap or A1 herizen has hue of 10YR or 2.5Y, value
of 4 through 8, and chroma of 2 through 4. The A2
horizon has hue of 10YR or 2.5Y, value of & or 6, and
chroma cf 3 or 4. The A horizon is sandy loam, fine
sandy icam, or icam.

Some pedens have a B1 herizon that has hue of
7.5YR through 2.3Y,.vaiue of 5 or 8, and chroma of 3
threugh 8. It is sandy loam, fine sandy loam, or icam.

The upper part of the B2t horizon has hue of 7.5YR or
10YR, value of § or 6, and chroma of 4 through 8. The
lower part of the B2t and the B3 horizons have hue of
7.5YR through 5Y, value of 4 through 7, and chroma of 1
through 8; or they are mottled or variegated with high
and iow chroma colors. The B2t horizon is sandy clay
loam, loam, cr clay loam. The lower part of the B2t
horizon and the B3 horizon are sandy clay or clay in
some pedons.

The C horizon is variable in coler. it is gray and has
nigh cnroma mottles, or it is mottled or variegated in
shades of red, yellow, brown, olive, and gray. Texture is
variable and ranges from loamy sand to clay. In some
pedons it is stratified.

State Series

Scils of the State series are deep and well drained.
They formed in loamy fluvial sediments. State scils are
on low-lying stream terraces on the Ccastal Plain.
Siapes range from 0 to 3 percent.

tate scils commonly are near Altavista, Augusta,
Dogue, Dragsion, Pamunkey, and Tetotum soils. State
soils are petter drained than Altavista, Augusta, Dogue,
Dragston, or Tetctum soils. Also, they have less ciay in
the subsaii than | «ogue soils and more clay than
Cragston sciis. They have a higher seasonal water tabl
than Pamunkay soiis.
Typical pedon of State fine sandy loam, approximatel
1.8 miles east of Jamestown island parking lot on Loop
Foead and 500 feet nerth of Loop Road, James City
County:




Crwvend 118

o nonstxcky, nonplastnc- many fine and medium roots
very. strongly acid; clear smooth boundary N

A2—4 to 9'nches: pale olive (5Y 6/3) fine. sandy loam;
weak medium granular structure; friable, slightly
- sticky, nonplastic; many fine and medlum roots; very
strongly acid; abrupt smocth boundary.

B21t—9 to 22 inches; yellowish brown (10YR 5/6) clay;
strong fine subanguiar biocky structure; firm, sticky,
plastic; common fine roots; thin continuous clay
films on faces of peds; extremely acid; tlear smooth
boundary.

B22t—22 t0 30 inches; vellowish brown (10YR 5/8)
sandy dlay loam; common medium prominent light
gray (2.5Y 7/2) mottles; moderate medium
subangular blocky structure; firm, sticky, plastic; few
fine rocts; thick discontinuous clay films on faces of
peds; extremely acid; clear smooth boundary.

B3t—30 to 42 inches; yellowish brown {(10YR 5/8) sandy
clay loam; many fine prominent light gray (2.8Y 7/2)
mottles; weak medium subangular blocky structure;
friable, sticky, plastic; few fine roots; thin patchy clay
films on faces of peds; exiremely acid; clear smooth
boundary.

C1—42 to 60 inches; brownish yellow (1CYR 8/8) fine
sandy loamn; common medium prominent light gray
(10YR 7/2) mottles; massive; very friable, nonsticky,
nonplastic; extremely acid; clear smooth boundary.

C2g—460 to 72 inches; light gray (2.5Y 7/2) loamy fine
sand; few fine prominent brownish yellow (10YR
5/6) mottles; massive; very friable, nonsticky,
nonplastic; extremely acid.

The solum thickness ranges from 40 to 60 inches. The
oil ranges from extremely acid through strongly acid
unless limed. Coarse fragments make up 0 to 2 percent
ot the soil.

The At or Ap horizon has hue of 10YR or 2.5Y, value
of 4 through 6, and chrema of 1 through 3. The A2
horizon has hue of 10YR through 8Y, value of 5 through
7, and chroma of 2 through 4. The A horizon is fine
sandy loam, loam, or silt loam. ~

Some pedens have a B1t horizon that has hue of 10
YR or 2.5Y,value of 5 or 8, and chroma of 4 through 8.
This horizon is loam, clay loam, or siity clay loam.

The B21t horizon has hue of 7.5YR through 2.5Y,
value of 5 or6, and chroma of 4 through 8. it is clay
loam, silty clay loam, silty ciay, or clay. The B22t horizon
has hue of 75YR through 2.5Y, value of S through 7,
and chroma of 4 through 8. Mottles are in $hades of red,
brown, yellow, or gray. Texdure is sandy clay loam, clay
‘loam, silty clay lcam, silty ciay, clay, or sandy clay.

The B3-hofizon is mottied and has hue cf 10YR or
2.5Y, value of 5 through 7, and chroma of 1 through 8. It
is sandy clay loam, sandy ciay, or siity clay loam.

The C honzon has hue of 10YR or 2.5Y, vaiue of 5
“through' T_ and chrema of 1 through 6. Mottles are in

shades of red, brown, yellow, or gray. Texture ranges -
from loamy fine sand to sandy clay loam.

The Craven soils in this survey area are taxadjuncts
the Craven series because they have a thinner clayey
horizon and more sand in the lower part of the B2t
horizon than is defined in the range for the series. Th
differences, however, do not affect the use and
management of the soils.

Dogue Series

Scils of the Dogue series are deep and moderately
well drained. They formed in clayey fluvial sediments.
Dogue soils are on stream terraces aleng major streams’
and rivers on the Coastal Plain. Slopes range from 0 to'3
percent.

Dogue soiis commonly are near Altavista,
Chickahominy, Newflat, Pamunkey, and Peawick soils.
Dogue soils have more clay in the subseil than
Pamunkey and Altavista soils and are not as poorly
drained as Chickahominy or Newiflat scils. Dogue soils
are not as well drained as Pamunkey soils and have a
thinner subscil and lower shrink-swell potential than
Peawick soils.

Typical pedon of Dogue lcam, approximately 2,800
feet southeast of the mouth of Taskinas Creek and 500 -
feet south of the York River in York River State Park,
James City County:

Ap1—0 to 3 inches; dark grayish brown (10YR 4/2)
loam; weak fine granular structure; friable, slightly
sticky, slightly plastic; many fine, common medium,
and few coarse roots; common fine pores; neutral;
clear smooth boundary.

Ap2—3 to 11 inches; dark grayish brown (10YR 4/2)
loam; moderate fine granular and weak fine
subangular blocky structure; friable, slightly sticky,
slightly plastic; comman fine and medium and few :
coarse roots; many fine pores; slightly acid; clear :
smooth boundary.

B1t—11 to 14 inches; yellowish brown (10YR 5/4) loam,
maoderate medium subangular blocky structure;
friable, sticky, plastic; few fine and common roots; -
many fine pores; medium acid; abrupt smooth
boundary. :

B211—14 to 26 inches; yellowish brown (10YR 5/6) cla
few fine faint pale brown (10YR 6/3) mottles; -
moderate medium subanguiar biccky structure; firm;
sticky, plastic; common fine medium and coarse
roots; common fine pores; commen thin continucus

clay films on faces of peds; strongly acid; gradua
Smoecth councary.

822t—28 to 36 inches; yellowish brown (10YR 5/6) cia
many fine faint yellowish brown (10YR 5/8) mottle
and common prominent gray (10YR 6/1) mottles;

moderate fine and medium subangular biocky




" brown (10YR 5/6) mottles; massive; friable,
nonsticky, nonplastic; few fine roots; few fine and
medium pores; few pebbles up to 3/4 inchin
diameter; few fine flakes of mica; slightly acid;
gradual wavy boundary. s

2—47 to 54 inches; yellowish brown (10Yq 5/8) fine
sandy loam; common medium prominent olive gray
(8Y 5/2) mottles; massive; friable, slightly sticky,
slightly plastic; few fine roots; common fine and
medium pores; few pebbles up tc 3/4 inch in
diameter; iron stains on 15 percent of sand grains;
few fine flakes of mica; very strongly acid; gradual
wavy boundary.

HC3g—54 to 72 inches; gray (5Y §/1) loamy fine sand;
common medium prominent yellowish brown (10YR
5/6) and strong brown (7.5YR 5/8) mottles;
massive; very friable, nonsticky, nonplastic; few fine
flakes of mica; very strongly acid.

The solum thickness ranges from 25 to 5C inches. The
soil is very strongly acid or strongly acid in the A herizon
and upper part of the B horizon uniess limed. It ranges
from very strongly acid through slightly acid in the lower
part of the B horizon and in the C herizon. Quartz
pebbies make up O o 2 percent of the solum and 0 to
10 percent of the C horizon.

The A1 or Ap horizon has hue of 10YR through 5Y,
value of 3 through 5, and chroma of 2 through 4. The A2
horizon has hue of 10YR through 8Y, value of 4 thrcugh
7, and chroma of 2 through 4. The A horizon is loamy
fine sand or fine sandy loam.

The B1 herizon has hue of 10YR through 5Y, value of

chrough 6, and chroma of 3 through 8. it has few or
ommen motiles. The B2t horizon has no hue or hue of
10YR through 3Y, vaiue of 4 through 8, and chroma of J
through 8. The B2t horizen has high or low chroma
mottles. The B1 and B2t horizons are sandy loam or fine
sandy lcam.

Some pedons nave a 83 horizon that has colors and
mottles similar to those of the B2t horizon. This horizon
is loamy fine sand, sandy loam, or fine sandy loam.

The C horizon has no hue or has hue of 10YR through
5Y. It has value of 4 through 7 and chroma of 0 through
8. This horizon has high or low chroma mottles. it is
sand, fine sand, ioamy sand, !oamy fine sand, fine sandy
loam, or sandy ioam

/5~

Sciis of the Emperia series are deep and well drainec.
They formed in stratified lcamy and clayey fluvial and
marine sediments. Emporia scils are on uplands on the
Coastal Plain. Slopes range from 2 1o 50 percent.

Emporia scils commeonly are near Caroline, Izagora,
- Kempsville, Kenansville, Siagle, Suffolk, and Uchee soils.

Emporia Series

Emporia soils have less clay in the subscil than Caroline’
soils and are better drained than lzagora or Siagle soils,
They have a perched water table, uniike Kempsviile or
Suffolk soils, and do not have the thick sandy surface
layer characteristic of Kenansville or Uchee soils.
Typical pedon of Emporia fine sandy loam, 2 t0 6

percent slopes, approximately 5,500 feet southwest of
mouth of Carters Creek at the York River, 1,300 feet
south of Carters Creek on Camp Peary, York County:

A1—0 t¢ 4 inches; dark grayish brown (10YR 4/2} fine
sandy icam; weak fine granular structure; friabie,
slightly sticky, nonpiastic; many fine medium and
coarse roots; common fine and medium tubular
pores; very strongly acid; clear smooth boundary.

A2—4 to 13 inches; pale crown (10YR &/3) loam; weak
fine and medium granular structure; friable, slightly
sticky, nonpiastic; common fine medium and coarse
roots; many fine and medium tubular pores; very
strengly acid; graduai smooth boundary. ‘

B1t—13 to 19 inches; yellowish brown {10YR 5/6) loam;
common medium faint light veilowish brown (10YR
6/4) mottles; weak medium subangular biccky
structure; friable, sticky, plastic; common medium
and fine rcots; many fine and medium tubular peres;
few thin patchy ciay fiims on faces of peds; very
strongly acid; clear smooth boundary.

B21t~—18 to 30 inches; yellowish brown (10YR 5/8)
loam: common medium distinct strong brown {(7.5YR-
5/8) mottles and few medium faint pale brown &
{10YR 8/3) mottles; moderate medium subangular
blacky structure; friable, sticky, plastic; few fine
roots; common fine and medium tubular pores; :
common thin continuous clay films on faces of peds;
very sirongly acic; clear smooth boundary.

B22t—30 to 37 inches; vellowish brown (10YR 5/8) :
loam; common medium distinct strong brown (7.5YR
5/8) and pale brown (10YR 6/3) motiles; weak
medium subangular blocky structure; friable, sticky, -
plastic; few fine roots; common fine and medium
tubular pores; common thin discontinuous clay films
on faces of peds; very strongly acid; clear smooth
boundary.

B23t—37 to 51 inches; yellowish brown (10YR 5/8)
sandy clay loam; common medium distinct strong
brown (7.5YR 5/8) and light brownish gray (10YR
8/2) mottles; weak medium and coarse subangula
blocky structure; firm, sticky, plastic; few fine roots
ccemmon fine and medium tubular porcs few thin
discontinuous clay films on faces of peds; strengly
acid; clear smooth beundary.

2Ct—51 ¢ 28 inches; motiled licht brownish cray |
672}, yeitowish crewn (10YR £/8), and strong orow{?
{7.5YR 5/8) sandy clay loam; weak ccarse
subangular blocky structure; firm, sticky, piastic

common fine twbular pores; few thin paichy ciay
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films on faces of peds; very strongly acid; gradual
smooth boundary.

C—58 1o 75 inches; variegated gray (8Y 8/1), strong
brown (7.5YR 5/8), yellowish brown (10YR 5/8),
and yellowish red (5YR 5/8) sandy clay loam;
massive; firm, sticky, plastic; very strengly acid.

oil is very strongly acid or strongly acid unless limed.
Coarse ragments make up O to 5 percent of the sail.

The Ap or A1 horizon has hue cf 10YR or 2.5Y, value
= of 4 through 8, and chroma of 2 through 4. The A2
E horizon has hue of 10YR or 2.5Y, value of 5 or 8, and
hroma of 3 or 4. The A horizon is sandy locam, fine
sandy loam, or loam.

The Bt harizon has hue of 7.5YR or 10YR, vaiue of 5
1 6, and chroma of 4 through 8. it is sandy loam, fine
sandy leam, or loam.

" The B21t and B22t herizons have hue of 3YR through
OYR, value of 4 through 6, and chroma of 3 through 8.
Texture is sandy loam, icam, sandy clay loam, or clay
oam. The B23t and B3 horizens have no hue or hue of
YR through 2.5Y, and they have value cf 4 through &
and chroma of O through 8. These horizons have low
Echroma mottles or are mottled without deminant matrix
s8color. Texture is sandy lcam, loam, sandy clay loam, clay
4loam, sandy clay, or clay.

B The Chorizon has nc hue or hue of 5YR through 5Y,
ue of 3 through 8, and chroma of O through 8. This
rizon is mottied or variegated. Texture ranges from
sandy loam tc clay.

d marine sediments. izagora soils are on uplands ¢cn
the Coastal Plain. Slopes range from C to § percent.
izagorascais ﬂommoniy are near cethera Empona

ork County:

nches* very dark gray (‘! QYR.3/ 1). loam
ine: granulac structurer, fnable shghtiy sticky,
- fir

ames City and York Counties and the City of Willlamsburg, Virginia

" The soium thickness ranges from 40 to 75 inches. The

sticky, nonplastic; few fine coarse and common
medium roots; commen fine and medium tubular
pores; krotevina up to 1/2 inch in diameter filled
with A1 material; strongly acid; clear smooth
boundary.

B1t—13 to 17 inches; light olive brown (2.5Y 5/4) loam;
weak fine subangular biocky and moderate medium
granular structure; friable, sticky, plastic; few fine
and medium roots; common fine and medium tubular
pores; few thin patchy clay films on faces of peds;
very strongly acid; clear smooth boundary.

B21t—17 to 27 inches; light olive brown (2.5Y 5/8) loam;
weak medium subangular blocky structure; friable,
sticky, plastic; few fine and medium rocts; few fine
tubular pores; thin discontinuous clay films on faces
of peds; very strongly acid; gradual wavy boundary.

B22t—27 o 38 inches; mottled vellowish brown (10YR
5/8), light clive brown (2.8Y 5/4), gray (8Y 8/1), and
strong brown (7.5YR 5/6) clay loam; moderate fine
subanguiar blocky structure; friable, sticky, plastic;
few fine roots; few fine vesicular pores; thin
discentinuous clay films on faces of peds; vertical
streaks 1/4 to 1/2 inch wide of gray (5Y 6/1) sandy
clay loam; very strongly acid; gradual smooth
boundary.

B23tg—36 to 44 inches; gray (5Y 6/1) clay loam; many
coarse prominent yellowish brown (10YR 5/8)
mottles and common fine prominent strong brown
{7.5YR 5/6) mottles; moderate medium subangutar
blocky structure; firm, sticky, plastic; few fine roots;
few fine vesicular pores; thick continuous clay fiims
on faces of peds; vertical streaks of gray (8Y 6/1)
lcam; very strongly acid; gradual smooth boundary.

B24tg—44 to 68 inches; gray (N 8/0) clay loam;
common mecdium preminent yellowish brown (1OYH
5/6) mottles; mederate coarse subangular biocky
structure; firm, sticky, plastic; few fine roots; {ew fine
vesicular porss; thick continuous clay films on faces
of peds; vertical streaks of gray (N 6/0) loam; very
strongly acid; gradual smocth touncary.

B3tg—a8 to 78 inches; gray (N 6/0) clay; common
medxum prominent yellcwish brown (10YR 5/8})...
mottles; weak coarse subangular blocky. structure,
firm, sticky, piastic; few thin patchy clay films on

faces of peds; very strongly acid. :

The sclum is more than 80 inches thick. The A honzon
ranges from extremely acid through strongly. acid unless..
limed. The B herizon is very strongly acxd or strongly»
acid: .

The Ap or A1 horizon has hue of 10YH or 2.5Y value
of 3 through 5, and chroma of 1. through 4; The AZ
honzon has hue of 10YR or i.sY,gvalua of 5ot 6;, an L

of : ho : »
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POND-2 Version: 5.21

S/N:
Williamsburg Dodge
‘ BMP Basin
CALCULATED 11-13-199°% 14:05:32
DISK FILE: car\CAR . VOL
Planimeter scale: 1 inch = 30 ft.
*

Elevation Planimeter Area Al+A2+sgr (AL*A2) Volume Volume Sum
(£t) (sg.in.) (sqg.ft) (sg.ft) (cubic-£ft) (cubic-£t)
69.00 0.00 0 o G 0
69.50 0.03 23 23 4 4
70.00 0.05 45 99 17 20
71.00 0.35 317 481 160 181
72.00 0.76 681 1,463 488 668
73.00 1.60 1,435 3,106 1,035 1,704
74 .00 2.61 2,350 5,622 1,874 3,578
75.00 3.95 3,555 8,785 2,932 5,502
76.00 5.38 4,844 12,548 4,183 10,692
76.40 *T* 5,420 15,387 2,052 12,744

‘ 77.00 7.05 6,344 16,731 5,577 16,269
78.00 10.23 9,203 23,189 7,730 23,593
79.00 14.30 12,887 32,853 10,5884 34,983
80.00 16.96 15,266 . 42,148 14,049 49,033
81.00 20.48 18,434 50,475 16,825 65,857
82.00 24 .42 21,975 60,536 20,179 86,036
83.00 28.57 26,073 71,985 23,995 110,031
*I* ---> Interpoliated area from closest two planimeter readings.

2
IA = (sqg.rt(Areal) + ((Bi-E1)/(E2-El))*(sqg.rt(Area2)-sqg.rt{Areal)))
where: E1, E2 = Closest two elevations with planimeter data
Ei = Elevation at which to iInterpclate area
Areal Areas computed for El1, E2, respectively

A
N
o
o
A9
ol

s - 1 —
LnterpoLlated arsa ¢ i

K

* Incremental volume computed by the Conic Method for Reservoir Volumes.
Volume = (1/3) * (EL2-EL1l) * (Areal + Areal + sqg.rt.(Areal*Areal))

. where: EL1l, EL2
Areal ,Areal
Volume

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, respectively
Incremental volume between EL1 and EL2

/'l

il
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James City County, Virginia
Environmental Division
Stormwater Management Program

-3
V oos /
Stormwater Management Design Plan ?“"W
g g ey

Staff “Quick” Review 4
27 REWE W
Plan No. =F /2 ¥ 77 Date/Time:  © 2/ 2!;/ 0 10/5 4m
Project Name: z/wwmyf "5 w,ec: A bosE” P
Rough Location: U 207
ADC Map: Sheet 2 Grld. i -/
Flood Map / Zone: 510201- 00 Zp A Zone: '
Description: _ Zepe X Qufe, /¢ Sed -~ YRl
Drainage Area: O Onsite Only O Offsite Only Mlombination of Both
Submitted: YN
0 JX Demolition Plan (If Applicable)  Sheets:
ﬁ 0O  Site Plan Sheets: %
$ 0  Grading Plan Sheets: 73
ﬂ O  Drainage Plan Sheets: &
%D E&SC Plan Sheets: 4
0 @ Environmental Inventory Sheets: .
Notes & Details Sheets: e &, &., ¢85
Drainage Map SHeET 4 F LEART
Soils Map 7

Standard E&SC and SWM Checklist.

E&SC Design Report ( Attachment ).

Stormwater Management / Drainage Narrative.

Stormwater Management Design Report ( Attachment ).
Waivers, Variances, Exceptions included ( Attached in Writing).
O VESCH O CBPO O Other,

Other (List): FRe FFeE a/ SUP ~2(~ 77

ORERIR

an

aaagagaaa

B

JCC GIS Database: Zoning: A - / Tax Parcel ID (2 Yy ) , /~8 )

Receiving Water: Site Acreage: é . S{ ./ s.f.

Site Plan Information. Owner: ‘/0,4,—7 "2 —pg
Zoning: B - / Descr1pt1on G Ens s P54 W/ /p/‘o{‘é‘/ [

Site Area: G- Y0 pc.  GIED/sf

Disturbed Area: €. 0+ 7ELEY acres/sf. ey
/Q:Disturbance > 5 acres, NPDES Notlce of Intent required.

Impervious; 24579 acres / s.f. (&£ .03 %)

ess than or equal to 60 percent. Meets CBP Ordinance requirements.
0O More than 60 percent. Does Not Meet CBP Ordinance requirements.

Open / Green Space: 29292/ acres / s.f. 45 77 %)
Site Development Plan:
(0 Residential, Lots, etc. %Commermal C B/O/R)O Industnal O Governmental
adways or Entrances arking or Loading ‘KWater ewer
ﬁLandscaping WM/BMP control anmade Drainage o Parks, Amenities
O Pump/Lift Station O Dams El Other, Bm /> /s ;agzg - /’ggga& 2/ éﬁ é /
Page 1 of 4
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Soils Information:
Soil Survey Sheet

‘7?__,

BMP Control:
BMP Types:

OnSite Drainage Type:

1. VDOT Standards & Specifications Referenced for work within R/W:

Site: / #B, //é, /5 F Hydric: O Yes OO No
DA: T HSG:
BMP: Zya Hydric: 0 Yes O No

Description of Soils at Site / DA / BMP:

(5 F Emporifl, 25-507p, mon. Péemesmiury s VP0en-
/’»wrs PEcED YW TRBLE; SPRINGS Ok SEEPS.,

(J None nsite J Offsite 3 Previous Approved
1-Name:  Bmp forsd (JCCBMP Type #£ - 3 ) Points /0
2- Name: (JCC BMP Type - ), Points

E{Reinforced Concrete Pipe

O Corrugated Polyethylene Pipe
O Culverts Type:
O Other (Specify):

O Corrugated Metal Pipe O Aluminum Type Pipe
O PVC Type Pipe O Open Channel Type

0 No

ﬂYCS

2. VDOT Standards & Specifications Referenced for work outside R/W: O Yes ﬂ&o
Site Limitations: O RPA ORMA ﬁteep Slopes P_("Belineated Wetlands
O Hydric Soils 3 Critical Soils egetated O Buffers
efined Natural Drainage Features onsite O Downstream Storm Sewer/gy
‘ﬁ‘.Ewdence of Downstream Channel Erosion (by Field Observatlon) ﬂr /W é
D‘Floodplam or Problem Drainage Area YM&»’% Cre t"£ we
o~ 3 Other (Spemfy)
o ?’( ,4/ m/C A/ e
~ Site Stormwater Management / BUP Control.: Wl EXT PET. /4 - A/E 72
F¥es ONo  (#1/#2) 1 B Fiwve Y
Predev (Present) DA=/6,8/ ac. C/CN= 0398 Te= 2.9 G/ hrs.
2-year 24 ‘/ / cfs cfs
10-year 29 ‘/C/ cfs cfs
100-year 5268 cfs cfs
o ’

)éf PostDev w/o Detention DA = l,@f/ o/ @ 'ag. C/CN = O},&!ﬁg é gQTc = Z/,’ ? min / hrs.
2-year d W 2¢.9 1/ cfs cfs
10-year cX ‘5;:3”,,. e &‘??’ cfs cfs
100-year EL-BE L6279 o ofs

. P &0 7 .

PrYTN: . 0.447 050 10— .
PostDev w/ Detention DA =/ 4G ac. C/CN= ¢ M 4 Tc 2/.v1 - min / hrs
2-year a2¢ ,“Ei.g’{?tf; [ 7% “cfs  atEL Zgﬁé? "75'. é}’;} cfs  atEL
10-year 50.09¢t5 | 2227 o aEl JSE0 AGSL o aEl
100-year ﬁﬁﬁ ?Gdg Wﬂﬁ at EL. j;?"?'f -’“"? 27 ofs  atElL

Downstream Tailwater Assumpt1on for Pond Routing: es @7 27/ *%(04751 /
O No

Routed Peak Dlscharges (Outﬂows) from BMP - 1 meets Predevelopment Allowables ‘ﬁ‘&es

Appears to Meet VESCH / E&SC Ordmance / CBP Ordmance Requlrements O No
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O Check if None rovided: BMP # / Type' /;2’" % wE” (:“p .

Pond / BMP Design Data (Add Sheet I; Necessary for Multiple Facilities):

Y N
Top of Facility El W/Z ﬂ’é/ 2

%D Design High Water Bl QE 72.27 ') Z.//Vé”/é& EC 7 'i):

Q' 0  Emergency Spillway (E.S.)

CrestEl. _ &/ ¢ widh: 87 * ss:_ ZHI7
O FreeBoard 302 ' 1 ft. or > with E.S.
ﬂ’Acceptable O Not Acceptable. 2 ft.or>w/o E.S.
O  Principal Spillway (Riser) Crest  EL 7E. ‘e | 5 9"‘) .
O  Principal Spillway Crest 1 ft. below crest of emergency spillway. {2 ? Yes ONo ONA
ﬂ O  Stage-Storage Curve or Data
;ﬁ 0  Outlet Rating Curve or Table (Discharge Structure Rating)
O O  1-year design storm El or Volume
O O  l-year, 24 hour detention criteria for stream channel protection. OYes ONo ON/A
?{D Extended Detention Provided (Min. 24 hours) &¢ 7 #-10 gS@es ONo ONA
ﬂ 0O  Normal/Permanent Pool ElL 76 ‘{’ ,
A .0 Orifice/Weir #1 (highest EL.) EL é‘, [L PSC. Type: Pemwt. SPnl CR.EST S %
08,  Orifice/Weir #2 El. e  Type: -—-Simowes.
O & Orifice/Weir #3 ElL Type:
O & Orifice/Weir #4 EL _ Type:
O A Orifice/Weir #5 (lowest EL.) EL Type:
AT Low Flow Orifice ( ExDet, CPv) El. -7 Q Type: "eirg .
ﬂf O  Pond Drain w/ Valve EL Type: 5 ” CL 63 DIF ’V/ VILVE
ﬂ (3  Pond Bottom EL :Zg ; Riser Height: J. /
ﬂ\D Steps or Access Provided (for over 4 ft. depth) o p
.0  Riser Base Bottom EI Type: 77X FX Y/ 8
ﬁ O  Core Trench
B O  Anti-Seep Collars or other acceptable Seepage Control Method. T~ 7X7 Cone,
l
@ﬁ O  Principal Spillway Anti-Vortex Device and Trash Rack. Type: <A/~ B¢ VESCH P&
g O  Low Flow Orifice Cage-Type Trash Rack. Type:  KeBAL—
’ﬁl:l Outlet Barrel:  Type/Class: 22 £CP . Size:  B&Y
Inv. U/S: &7 5€ . InvD/S: &3.2Y
Slope: Ny LA Z» Length: s (t.)
)Q/D Flared End Section. Matches Outlet Barrel material type. &8~/ {onca & &,
)ﬁ\D Outlet Protection.
#Standard riprap outlet protection (OP)  Type: £C-/ Hipé. A 2 Bresl ClwnEL - To ﬂ,
3 Special Dissipator Structure (SDS) Type: ”
A ., Sediment/ Cleanout Elevation El yd Rl
S ﬁ ./ Adequate Channel Downstream of BMP or Meets 1- 1-year, 24-hour detention criteria. Py, [:m)
s NO PROVIS /00 % CREDN  __79.23 t?
Sketch and Notes, If Needed: =~ $# ﬁ?{fgﬁ 7 g P

DUV me? Cons TR ( 75y 82.° (2 77" > W Pe&m)
ED v I mTeo Pondid, tle CA/ //Zw[/é"/ |

Sediment Trap & Basins

O Temporary Sediment Trap # 1 DA = <3 acres
O Temporary Sediment Trap # 2 DA = <3 acres
O Temporary Sediment Trap # 3 DA = <3 acres

' . . i A ’
#Temporary Sediment Basin # 1 Bﬂ?fj DA=_ /© DKBMP # __ /convert.
O Temporary Sediment Basin # 2 DA = OBMP# __ convert.

mEU?‘FC// & %/ ﬁfpag; Of/iv % 917 v(%?n/ 57 Zo00
CDvfed Hbreh 'Zow)
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Plan Review Steps & Components:
-

Y N
;#D First “Look-Thru”. Quick look through plan for familiarity.
O  Worksheet for BMP Point System. Check for 10 BMP points.
ﬂ 0.... FEMA Special Flood Hazard Area check against property, site and development.
W> Environmental Inventory components based on Chesapeake Bay Ordinance requirements.
~@ (0  Highlight environmental sensitive areas (wetlands, RPA, steep slope,etc. ).
O &  Demolition Plan (if any). Identification of offsite LD, borrow or waste areas and E&SC.
44 O  Review existing topography to determine adequacy of E&SC plan (Phase I).
B8 O  Review Grading Plan to check for conflicts (offsite grading, cut-fills, slopes,) & Phase Il E&SC.
;g: O  Review Development Plan to check for conflicts (drainage, buffers, etc.).
¥ O  Highlight storm drain system. Check for major utility conflicts and cover situations.
& O Review Storm Drain component specifications, notes, and details.
A O Review Sequence of Construction (E&SC and SWM plan purposes).
O & Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM.
~ 0O Review plan based on Chapter 24 Zoning as it relates to SWM.
”7453' % Review plan based on Chapter 23 Chesapeake Bay ordinance requirements.
,,.\,/? O  Review plan based on General Knowledge and Experience for Design/Construction.
v A 3  Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH).
H O Review plan based on JCC BMP manual for the BMP type(s) selected for project.
0 B Review plan based on Hampton Roads BMP Design Guidance manual (Optional).
#. 30  Review plan based on JCC E&SC and SWM Design Plan Checklist. (Pre-final).
A O Review plan based on Virginia Stormwater Management Handbook (VSMH).
#&  Review plan based on JCC Stormwater Conveyance System D/C Guidelines (Pre-final).
#.  Review plan based on JCC BMP Construction Specifications (Future).
O  Review Maintenance Plan for SWM / BMP facility and SOC as it relates to SWM plan.
O  Review E&SC Plan Design Report or computations (Attachment). Sediment Filter Devices.
, (3 Review SWM Design Report or computations (Attachment). Pond Hydraulics/Conveyances
..._\7£>~ @ Adequate Channel Information downstream of both uncontrolled or BMP areas.
$ O  Provisions on plan requiring proper As-Built and Certification of facility during construction.
44 O  Inclusion of Design Plan into any Departmental SWM/BMP databases.
0o

Reserved. :}g 2 £€ R 4 CLovER-
0O 0 Reserved. / ‘ /A/
EOROIIFTEP
Prepared Environmental Division comments for the following based on above components: ?”7/ i -3 %f//ﬂ '

%ﬁ General Comments: —fo £¢. _75, g

Erosion & Sediment Control Plan:

0O O  Floodplain:
PO  Chesapeake Bay Preservation:

ﬂ O  Stormwater Management / Drainage:

~
U gul16)onS
7. 7 ""{:‘

Additional Notes & Comments: /{,é
/ : 1 & 73

4
3,
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REPORT OF

SUBSURFACE EXPLORATION AND
GEOTECHENICAL ENGINEERING ANALYSIS

WILLIAMSBURG DODGE BMP FACILITY
NORGE, JAMES CITY COUNTY, VIRGINIA

ECS PROJECT NO. 5856
For

Mr. John E. Dodson

Williamsburg Dodge

7277 Richmond Road
Williamsburg, Virginia 23183

Marck %, 2000
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ENGINEERING CONSULTING SERVICES, LTD.

' March 16, 2000
Geotechnical « Construction Materials = Environmental

Mr. Jobn E. Dodson
Williamsburg Dodge
7277 Richmond Road
Williamsburg, Virginia 23188
ECS Project No. 5856

Reference: Report of Subsurface Exploration and Geotechnical Engineering Analysis
Williamsburg Dodge BMP Facility
Norge, James City County, Virginia

Dear Mr. Dodgon:

Engineering Consulting Services, Ltd. is pleased to provide you with this report of subsurface
exploration and geotechnical engineering analysis for the above referenced project. This study was
performed in general accordance with our proposal 5268-P dated February 28, 2000, and accepted
by you.

.
. 3

$. . - -
Lo ™

This report contains our recommendations regarding geotechnical related design and construction
issues for the ti roposed BMP dam. These findings are expected to aid in the design and
construction of the earthen embankment and storm water management impoundment.
We have appreciated the opportumty to be of service to you in the design phases of this i:mjcct and
trust you will call on us if we can be of firther assistance.

| chy Truly Yours,

ENGINEERING CONSULTING SERVICES, LTD.

P e

a® P

. ‘ .IQXQ?J-TH Op'; ,

~ "Robert C. Moss, IIT, P.E. X
" Vice President _ §’

) RTC.MOSS, 1 5
— RQB&M 0199682

2
,%@

‘STONAL?‘
Posoed

Richmond Branch Manager

- Copies: (1) Client
" (2) Potts, Minter and Asscciates, P.C.
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1.1 Exeentive Summary

D4 85/88 14:52 FOTTS MINTER ASSOCIATES -+ 7972554032 MO, 329

-

1.0 PROJECT OVERVIEW

Engineering Consulting Services, Ltd. has compiled a Geotechnical study for the proposed BMP
facility at the Williamsburg Dodge site in Norge, Virginia. The purpose of this study was to
evaluate subsurface conditions in the vicinity of the proposed wet pond and dam and provide
geatechnical recommendations to guide its design and construction. This investigation was
accomplished by performing a total of two borings to ascertain subsurface conditions in the
vicinity of the proposed dam and pond.

In summary, we recommend that the designer consider lining the pond to aveid excessive
seepage foss, as recharge of this pond will be through an intermittent creek which is normally dry
during the drier months of the year.

1.2 Scope of Work

The conclusions and recommendations in this report are based upon a total of two borings drilled

1o depths of 25 feet below the existing grades at the dam site, a site reconnaissance performed by

the Geotechnical Engineer, laboratory test results of borings samples, and site plans indicating
impoundment boundaries and general facility positioning. The proposed field sampling locations
were selected by ECS.

" The recommendations contained herefn were developed from the data obtained in the soil test

borings which indicate subsurface conditdons at these specific locations at the time of the
explaration. If] during the course of constuction, variations appear evident, the Geotechnical

Engj‘neer should be informed so that the conditions may be addressed.

o 13 Purposes of‘Exp,I'oratioﬁ

- The purposes of this exgl'oranon were to explore the: sml and groundwater conditions at the site
. of the: proposed dam and wet pond and to develop engineering recommendations to guide design

and construction procedures. We accomplished these purpeses by drilling borings to explore the

subsurface soil and groundwater conditions, performing a field reconnpaissance, performing
'laboratcry tests on selected represemtative soil samples ffom the borings to evaluate pertinent

. engineering progernes,. and: amiyzu:g the Deld and [aboratory test results to develop appropriate .
”engmeenng recommandauons. o ‘
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Williamsburg Dodge EMP Facility o o
ECS Projeet No. 5356
Page 3

2.2 Laboratery Testing Program

In the ECS testing program, representative soil samples were selected and tested in our
laboratory to check the field classification and to determine pertinent engineering properties.
The laboratory testing program included visual classifications, natural meisture content tests, and
200 wash sieve analyses. The purpose of the sieve testing was to help estimate permeability
characteristics of the in-situ foundarion soils. All data obtained from the laboratory tests are
included in Appendix I'V of this report. :

For each boring, an experienced Geotechnical Engineer classified each soil sample on the basis
of texture and plasticity in accordance with the Unified Soil Classification System (ASTM D-
2488 Description and Identification of Soils/Visual-Manual Precedures). The group symbols for
each soil type are indicated in parentheses following the soil descriptions on the boring logs. A
brief explanation of the Unified System is included in Appendix [T1 of this report.

The Geotechnical Engineer grouped the various soil types into the major zones noted on the
boring logs. The stratification lines indicating the interfaces between strata on the boring logs
and profiles are approximate; in situ, the wansitions may be gradual. Soil Boring logs are
included in Appendix I of this report.

The soi] samples will be retained in our laboratory for a period of 60 days, after which they will
be discarded unless other instructions are received as to their disposition.

,

3.0 EXPLORATION RESULTS

3.1 Site Conditions

The site of the proposed embankment and pond consisted of a narrow ravine about 15 feet deep
at the dam location. The ravine was short, ¢xtending upstream cnly about 500 feet from the dam
towards Route 60 to the east. The ravine was vegetated with brush and scattered hardwoods at
the time of our study.

Visual observations of the ravine in the vicinity of the pond and dam indicate it’s bottom is
uswally dry. It appears that runoff channeled through the ravine has eroded the bottom, but there -
were no indications of permanent or even sustained szasonal water flows in the bottom of the
ravine above the dam. A spring was observed about 50 fest downstream of the dam.

The site once contained a farm operation and relatively deep topscil {cultivation zone) was
observed across the site. Fill consisting of organic laden soils and debris was also observed
~ along the shoulders of the ravine and around the farmhouse site.
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3.2 Geology

The project site is located in the Toano 7.5 minute quadrangle and within the Coastal Plain
Physicgraphic Provice midway between the Fall line and the Atlantic Ocean. The Coastal Plain
1s characterized by bands of alluvial and marine sediments generally paralleling the coast which
were deposited by advancing and rewreating ocean shorelines through the Mesozoic and Cenozoic
Eras. During Pliocene times, (late Cenozoic Era - 24 million years ago), when beaches and bays
transgressed through the Middle Peninsula, the characteristically granular soils (Sands) were
deposited over the Yorktown and Bacons Castle Formations of earlier Pliocene Times. This
created the relatively flat terrace, known as the Norge Uplands, which locally sxtends along the
Rout 60 corridor from Toanc to Williamsburg, The terrace was deeply eroded with the
formation of [llionian and Wisconsinan stage glaciers as sea level fell some 330 feet below
present levels, Erosion features extended outward from the ancestral York and James Rivers
towards the high, flat Norge Upiands, causing the development of sharp relief, characterized by
deep ravines and valleys in which the wibutaries of these rivers were formed and which now
touch the edge of the Norge Uplands. Melting of the Wisconsinan glaciers (10,000 years age)
resulted in the flooding of the Chesapeake Bay and its wibutaries, and with this inundation the
James, York, and Chickahominy rivers changed from a fluvial to an esturine, tidal mode. The
lower reaches of the erosion features were filled with sediments resulting in the existing tidal
marshes and mud flats.

The soil borings performed on thus site passed through the sandy Windsor formation of the
Norge Uplands. Marine sediment of the Bacons Castle Formation were contacted below a depth
of about 12 feet. These are identified on the boring logs as Sands containing marine shell
fragments, The Yorktown Formation underlies the site beyond boring terminaton depth (25
feet). .

Additional details concerning the materials encountered can be obtained from the test boring logs
and laboratory data summary included in the Appendix of this report.

3.3 Soil Conditions

The soil borings were performed at estimated surface elevations of 74 and 76 feet for borings B-
1 and B-2, respectively. The bottom of the ravine at this location is at about elevation 70 feet.

The so0il borings encountered about 12 inches of topscil Extending to a depth of about 12 feet,
the soils encountered consisted of Sandy CLAY (CL) and Clayesy SAND (SC) of loose
consistency and in a moist condition. Below a depth of about 12 feet, Silty, fine to medium
SAND (SM) containing marine shell fragments was eancountered. These soils were of locse
consistency and wet to saturated.
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A review of the Soil Survey for James City County by the Soil Conservation Service indicates
surficial soils are of the Emporia and Craven soil series. These soils are moderately well drained
and of low to moderate shrink swell potential.

Additional details concerning the subsurface soils and conditions encountered can be obtained
from the test boring logs and laboratory test data sheets included in Appendices II and IV of this
report. .

3.4 Groundwater Observations

A static groundwater table was encountered by the soil borings at a depth of about 11 or 12 feet.
This corresponds to elevations ranging from 62 to 68 feet, or about 5 to 8§ feet below the bortom
of the ravine. Groundwater levels rise into the shoulders of the ravine. Groundwater surfaces in
a spring about 50 feet downstream of the center of the dam, in the viecinity of the embankment’s
downstream toe.

It is noted that borings were performed during a typically wet szasonal period (March 2000) and
that groundwater conditions may vary during the year.

4.0 DAM RECOMMENDATIONS

4.1 Discussion

Based on the soil test borings, it appears that there is not sufficient groundwater or surface water
flow at shaliow depth through the ravine to reliably ¢reate a permanent wet pond using standard
dam construction procedures. A dam using a Clay core and deep (10 or more feet) Clay key
could potendally impede groundwater sufficiently to create wet conditions in the impoundment
during the winter months. However, it is doubtfisl that sufficient groundwatar flow blockage
could be established to maintain wet conditions into the summer months. This is because the
groundwater table is located as much as 8 or 10 feet below the bottom of the ravine and the soils
below the ravine bottom congist of permeable Sands.

Furthermore, as minimal regrading will occur in the impoundment area and the site grading
elsewhere is balanced, it does not appear that sufficient quantities of Clay soil are available from
om site cuts to construct the a Clay embankment. Therefore, importation of Clay soils would be
necessary.

We have discussed options with the project Civil Engineer and it appears that the most efficient
means for creating the wet pond would be 1o install a liner to retain surface water. The. costs of
this liner would be off set by elimination of Clay importation and the difficult construction
operations associated with installing a deep key trench.
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. The proposed damn can be constructed as homogeneous earthen embankment. Side slopes of 1
/vertical to 3 horizontal can be employed with adequate protection against slope failure or
.‘ excessive erosion. As much of the soils wiilized in the embankment will be granuiar and

" therefore subject to erosion on exposed slopes, the slopes should be properly re-vegetated and
mamtained. The slopes discussed herein are considered stable for earthen dams on a stable
foundation based on the U.S. Bureau of Reclamation criteria provided in Design of Small Dams.
We recommnend & minimum crest width of 15 feet.
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In a homoegeneous carthen dam, embankment fill should be a soil classitied as Siity SAND (SM),
Clayey SAND (8C), CLAY (CL or CH), or SILT (ML) with a minimurn 30% finer than the No.
200 Sieve. These soils should be free of organics and debris. Based on our review of the Soil
Survey (no borings were performed outside the dam arza), we anticipate that most inorganic on
site cut soils will be suitable for this use.

43 Géomemhrane Liner

In order 1o create wet storage, we recommend that a geomembrane liner be used 10 line the
tom and sides of the pond. For this application, a liner with a 30 mil thickness should be
adequate. Specific installation methods and specifications are left to the supplier, who will
provide the appropriate warranty and performance criteria. However, we do recommend that the
Liner have welded seams and that its edges be turned down and buried at least 2 feet on the side
edges and 5 feet on the up and downstream edges. The liner should be installed as per the
manufacturer’s specifications, and a warranty should be carried by the owner.

4 Groundwater and Seepage Control

LR
g We anticipate that spring flows may surface within the ravine bottom below the proposed
; bankment. Furthermore, steps should be taken to avoid the accumulation of water below the
2. In order to control sespage below the dam, it is recommended that a french drain be

tion down the ravine bottem. As the new principal spillway will generally extend down the
-of the ravine, we recommend the french drain be constructed along its alignment. In this
it can serve as the pipe’s bedding. The drain should extend from below the spillway
a‘dayhght point at the downstream end of the spillway pipe. The drain should consist of
. m:&th:ck by 24 inch wide layer of coarse gradzd aggregate such as VDOT size No.57 stone

__'.ai,m dium duty, non-woven Geotextile filter fabric overlapped 24 inches on an edge.
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The drain should contain a pipe consisting of a 6 inch slotted polyethylene tubing which satisfies
the requirements of ASTM F-405. Both up and downstream ends of the drain should be exposed
t the surface (“daylighted™) and the fabric lined discharge points covered in light rip rap.

_'"E"or this type of embankient construction, it js not necessary to provide anit seep collars on the
“horizontal spillway pipe.

45 Principal Spillway Pipe and Headwall Foundations

‘It is anticipated that foundations for the dam structures will bear directly in the compacted fill of
. the embankment. In this regard, a bearing capacity for these structures’ foundations of 1500 psf
. should be suitable, The presence of water in these soils during construction, however, could
result in their disturbance and deterioration. We would recommend therefore that the
foundations be provided with ar least a 12 inch layer of No 57 Stone placed to establish a
- warking base. In order 1o minimize instability of foundation structires under wer, possibly
hydrostatic condidons, foundations should be provided with a minimum width of 3 feet.

. Settlements of structures bearing within the embankment fills will vary. We would estimate that
© total Jong term settlements mﬂnn the center of the embankments will be on the order of 1 inch.

~ Sertlements would diminish up and downstream and toward the shoulders of the dam. The
" design of rigid structures within the embankment fills should consider this potental settlement.

Dam Earthwork Recommendations

bottem of the ravine contains soft organic sediments and loose zlluvium that should be
;e noved from below the embankment fills. Furthermore, the shoulders of the ravine contain
: d’eep topsoil and may contain organic and debris laden fill These materials should also be
removed prior to fill placement. |

ment of fill or concrete. Where unstable material or conditicns are encountered, they
should be treated at his direction. We would recommend that a representative of the
&eote hnical Engineer be on site full time during the earthwork phases such that the necessary
and inspections can be performed in en expeditious manner.

- maxirum dry density (ASTM D698) The compaction should be accomplished by
gth'zﬁll i 6 to 10 inch loose lifts and mechanically compacting each lift to the required

> available to assist in compactive efforts of more granular soils. Hand operated
ould be employed arcund and immediately above pipes and foundations. Dam
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g Dodge BMP Facility
No, 3836 )

optxmum moisture coptent for the material used. We recommend field density tests be
performed at a rate of at least one test per 2500 square feet per lift during construction.

k ... . Frohankment fill should be placed in horizontal lifts on slopes no steeper than 1 vertical to 4
-’ horizomal. Where greater slopes exist, they should be benched to rzceive fill. Bench heights

" ghould be limited to 4 feet with a minimum 5 foot horizontal bench. The natural shoulders of the
{ * ravines should be cleared of all vegetation, root matter, or othzr organic, unstable material prior
1o fill placement. Backfill along the principal spillway conduit should be placed equally on both
b sides of the pipe during filling.

L 4.7 Erosion Control and Maintenance

Dam embankments should be protected from erosion due to wave action and surface runoff. On
the dam and pond side slopes, slope protection could probably best be attained by seeding with
heavy grass. Trees should not be planted on dam embankments,

~ Routine maintenance should be provided for the dams. This should include annual inspections
for removal of bushes and wees, filling of animal burrows, inspection for surface erosion or
vertical cracks in the embankment, etc. The toe drain and stilling basin should be inspected for
erosior and loss of rip rap, seepage beyond the toe drain, or incrsased flow or movement of fines
through the drains.

4.8 Conclusion
Quality assurance during dam construction is considered essential and is best accomplished with

full time inspection. We would recommend that an experienced Geotechnical Engineering firm
be contracted by the owner 1o provide these services during the critical earthwork phases.

- N

Engineering Consulting Services, Lid. would be pleased to provide our review of geotechnical
design criteria, provide constuction phase testing and inspections, and assist in the review of
contractor construction submirtals upon request.
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BORING LOCATION DIAGRAM

WILLIAMSBURG DODGE

BMP FACILITY
NORGE, VIRGINIA

ECS, LTD. PROJECT NO. 5856
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LEL. 1. 2Wda 3i45PM FOTTS MINTER NO. 376 P.&
Engineering Consuldng Services, Ltd,

' \ ; 2119.D North Hamilton Street
) S ;:‘chmungéXA za‘éggs MZTERIALS ENGINEERING DIVISION
one: { 1363
(/  Ltd. e e aas FIELD REPORT .
. AR —
/ Project No. RS856A

K

/'Project Williamsburg Dodage BMP Facility Day/Datea_Tuesday 07/11/20

Location__ Willismsburey Weathex/Temp__ Fair /85 ¢
Contractor___ J. B, Martin & Sons Client_ Willjiamsburdg Dodge

Equipment § 0.0 Arrive Job ___10:38 Depart Job__ 1:18

Tolls g 0.00 Total Hours on Jaob 2.25

Travel Chg$§ 0.00 Laboratory Time 0.50

Mileage 20 Travel Time 0.50

TOTAL CHARGEARLE HOURS 3,25
Permit No.
Deficiency Noted (D) _ Nuclear gauge (N) _

summary of Services Paxformed. Pield Test Data, locations, Elevations & Depths are Estimated,

The undersigned arrived on site, as reguested, to cbserve the placement and
compaction of engineerad £ill for the Dam and the £ill section opposite

structure #5.

Utilizing the Nuclear Method (ASTM D-2922) to check the compaction of seils,
tesgt results indicated that oompacted material, at arsas and elevakions
tested, met or exceeded the project regquirements of 95% of the maximum dry
density, as obtained in our laboratory by using the Standard Proctor Method
(ASTM D-628). The curved area at the Dam required recompaction after initial
testing to achieve the reguired compaction.

By _Richard Tracy

REPORT # 1
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" PROJECT: w"”?ambé’m"? ﬂ”l.q@

TS MINTER

SUBJECT: ___NUCLEAR FIELD DENSITY TESTS

NJ. 376 P.7

FIELD DENSITY TEST - NUCLEAR METHOD
ASTM D - 2622

JOBNO.: ﬂ 5/8 ‘;@ )q

DATE: '77 e

STANDARD COUNTY DENSITY STANDARD COUNT MOISTURE,,

CONTRACTOR,S #_MAHRN %5005 cpexer. eos:_foeh

TEST NO. } ] 3 & 5

vosTurecontent ooy |14 | 4.5 124 {9.7 | 8ib

WET DENSITY (PCE) 2o 3L 194, ) 1129, B |1a8.0

DRY DENSITY (PCEF) Vsl iR ys R 4.5 1144

MOISTURE CONTENT (%) 5,43 |7.50 1268 2.0 7.2

MODIFIED PROCTOR | 119.0

OPT. WATER CONTENT 12,9

SO wame o O Foost (766 |Fowe (B | | 56-2]

PROBE DEPTH_(INCH) g

PERCENT COMPACTION 96,7 195,01 9.5 10p.4 j00.2

REQUIRED COMPACTION 45 % |

« AR (TESTNO) _ Pam | PR 1DAM ?g"mm

* AR = Area Rerolled-Retest Location Dlagramerzmarks

| N\ Yerth B2

B ﬂ_f/ ) 5 ™|
orf“"’;me 1 Al m“m ‘
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WAYNE K. TOY, L.S.
ENGINEERS, LAND SURVEYORS WILLIAM L. JETER, SR.

HVI POTTS, MINTER AND ASSOCIATES, PC. RICHARD T. MINTER, LS.

LAND PLANNERS

September 5, 2000

Mr. Scott Thomas, P.E.,
Director, Environmental Division

James City County | r M,,,}V
P.O. Box 8734 | Fl H’I’
Williamsburg, Virginia 23187-8784 . H o

o o
Re: Wiliamsburg Dedge, SP-124-39 eyt
Dear Scott:

Due to an alignment conflict between the proposed storm sewer improvements and the
existing 16-inch public water line along Route 60, VDOT and the JCSA recommended
routing the storm water runoff from Route 60 to the on site storm sewer system.

This storm sewer change will convey additional runoff to the BMP basin. The additional
runoff from Route 60 will create a surcharge of the upper most drop inlet (structure

16) on the site. The parking lot grade should limit the 3-4 inches of temporary ponding to
to about three spaces. The developer, Mr. Dodson, has been made aware of this
situation.

The change in the BMP water surface elevations for the 2,10,50and 100 year storms 0’{?4!/
from the increased drainage area is negligible(les than 1 inch). Outflows from the
BMP for the 2 and 10year storms were held below the pre-developed runoff

rates. Attached are the storm sewer and BMP routing computations for your review and
approval.

If you have any questions abouf the plan revisions or computations please don't
hesitate to contact me.

Sincerely,

Thomas J. Cook, P.E.

Cc: John Dodson

3520 Courthouse Road * Richmond, Virginia 23236 = Phone (804) 745-2876 « FAX (804) 745-9571
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Scott‘ Thomas

From: Scott Thomas

Sent: Monday, April 10, 2000 2:21 PM
To: Pat Menichino

Subject: Williamsburg Dodge

Just thought I'd let you know the following. It concerns the BMP at the site, which was designed and is to be constructed
as wet extended detention pond, but because of the soils beneath the facility, some consideration was necessary due to
p?ssible infiltration properties of the normal pool. The site soils were questionable to design the BMP primarily as for
infiltration.

| reviewed the geotech report by ECS dated March 9th 2000 for the project. It appears that in addition to proposing a liner
to maintain a wet pool in the pond, one of the primary reasons is because of a general lack of clay material on the site to
properly construct a core french and embankment. The liner is proposed to minimize seepage through the embankment,
because onsite soils are anticipate to be permeable sands. They say the cost of the liner will negate the cost of having to
haul in clay material to properly construct the embankment (compaction, seepage, etc.). In addition to the 30 mil liner,
they also recommend a subsurface drain at the ravine subgrade elevation to intercept the groundwater table, which was
determined to be present at the site. No anti-seep collars would be required.

| have no reason to disagree with any of the findings in the geotech report and from what | saw onsite and based on my
soils review, agree with their field observations. In addition, | spoke with both Wayland and Darryl about the geotech
report and a Stormwater Hotspot potential for this BMP. Appendix F of our manual lists the following as hotspots:

vehicle fueling stations

vehicle service and maintenance areas
vehicle equipment and cleaning facilities
fleet storage areas

Although the Dodge site does not technically fali under any one of these categories, | feel that it could have general
characteristics of any or all of the classifications. Infiltration basins are not allowed in hotspot classified areas. Also the
inflow drainage area is 16 acres, which exceeds 10 acres recommended for infilt. basins. But perhaps my biggest reason
to allow the liner is that the BMP location is more or less a regional-type facility. It will control drainage from the Dodge
site and offsite areas tributary from along US 60. US 60 is a main highway with large ADT (avg daily traffic). | feel the
facility location is at high risk for spills, pollution and groundwater contamination. | feel minimizing the potential risk for
groundwater pollution outweighs the benefits against allowing a non-lined pond, to allow infiltration.

I spoke with Tom Cook (Potts Minter Assoc.) about this whole dilema. Of course, they will need to revise the plans
accordingly and we are awaiting a new submission. No word on whether land disturbance activities would resume, owner
is working on contract with contractor.

Scott

Fowo Godots B!
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Scott Thomas

From: Scott Thomas

Sent: Friday, April 07, 2000 2:11 PM
To: Wayland Bass

Cc: Mark Eversole

Subject: Norge Outfall/Williamsburg Dodge
Wayland

| spoke with Darryl. We are ok with Wed afternoon to go out to look at the Norge Outfall site. | am sure Mark will be ok

with it cause his schedule is usually lighter than ours. Wednesday is better cause | want to go through the Prelimin.

Engineering Report prior to our field view. Tentatively set the date for Wed 4/12 and if Mark can't make it | will let you
now.

Incidently, | spoke with Blair at Mitchell-Wilson concerning the Raintree project. We discussed several issues (ie.

drainage area, depth of cover over the HDPE pipe, pipe structural design, and the adequacy of the existing railroad arch
pipe. | also discussed with him the potential for water to still pond at the new 24 inch pipe inlet structure, whether it be a
culvert inlet or yard inlet. Even though the 24 inch line was designed to pass the 10-year event either by gravity or
pressure flow, the system may still have a backwater effect at the entrance. For final design | think | would want to see the
design storm WSEL at the inlet along with a check 100-year event so the property owner would be fully aware of the limits
of ponding that may occur. Of course, it would not be nearly as bad as what occurred during Floyd. | told him that | was
still looking at the comps because there was some question raised about the 24 inch size.

He told me that he was going to be working on this project and another one for you (Woodlands?) this weekend so if | had
any other further concerns about Raintree | should call him ASAP. | am trying to finish looking through the Raintree PER
today.

Williamsburg Dodge:

| had mentioned to you about the liner scenario at the Williamsburg Dodge site. After going through the geotech report, it
appears that they are also recommending a liner because of a lack of clay material onsite to construct a typical dam
embankment and core trench. They are saying that the cost construct a "sandy" material embankment with available
onsite soils and a pond liner to maintain a pool and prevent embankment seepage would be offset by not needing to
import clay material to the site. Cut soils from the main site area are anticipated to be permeable type sands. In addition,
a static groundwater table was encountered 2 to 8 feet below the bottom of pond elevation. They recommend a 30 mil
pond liner and to control seepage below the dam due to the springs/groundwater, a french drain is proposed at ravine
subgrade elevation atong the alignment of the principal spillway outfall structure. By use of the drain, no anti-seep collars
would be required. Due to the findings, they strongly recommend a geotech onsite for all critical earthwork phases.

Wayland, | have no reason to disagree with the findings of the geotechnical report and from what | saw onsite and based
on my review of the site soils, agree with their field observations. In addition, | spoke with Darryl about Stormwater
Hotspot considerations. Appendix F of the manual individually lists vehicle fueling stations, vehicle service and
maintenance facilities, vehicle equipment cleaning facilities and fleet storage areas as hotspot areas. Although the car
dealership would not technically be considered as a use under any one of the categories, | feel that it could have
characteristics of all the categories combined. Infiltration basin are not allowed in hotspot areas and the pond infiow
drainage area of 16 acres exceeds that recommended by the JCC BMP manual for an infiltration basin (10 acres). In
addition, if you also consider that the BMP is more or less a regional type collection-treatment facility and US Route 60 is
a main highway with a large ADT value which, | feel, is puts the facility location at a high risk for spills, pollution and
groundwater contamination. | feel minimizing the potential risk for groundwater pollution would outweigh the benefits from
allowing a non-liner, infiltration alternative.

Let me know what you think and if you want to review the report. | would like to call the design engineer and relay that we
would tend to agree with the findings and recommendation of the geotech report and to proceed with the design plan
modifications.

Scott
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Pat Menichino

From: Scott Thomas

Sent: Tuesday, June 27, 2000 1:52 PM
To: Pat Menichino

Subject: Williamsburg Dodge

I was made aware that the sewer relocation is now done for the Williamsburg Dodge site and the contractor will now be
wanting to start the BMP (temporary sediment basin) work. So | guess sometime they will want to schedule the Precon to
get their land disturbance permit. | guess its not needed for sewer line work, huh?

Anyways expect them to call you. 1 also spoke with Michael Bowen of Williamsburg Dodge {cell 870-5035)who called me
on Tuesday. | told him that they would need to schedule the precon with you and you would not be back into the office till
Wednesday. Two things to remember for this site:

1. Contractor needs to coordinate activities which may affect the operation of Scavengers Paradise. The owner called me
some time ago with concerns about sitework affecting access to their business. This will be a concern when utility
connections are made along US 60.

2. This BMP is getting a liner due to wet pond-infiltration soil conditions. | believe It is to be installed at first construction,
unless the contractor changes the sequence of construction. Although the final site plan is not approved yet, there will be
provisions on the final plan to protect the liner when sediment is cleaned out at the end of construction. Stress ---
Protection of the Liner Durin nstruction.

If any questions let me know. | would like to accompany you if the schedule allows.

Scott
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DEVELOPMENT MANAGEMENT

Tate ‘t %rﬁ)?%dﬁeoums Bay Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784
"""" i #%57) 253-6671  Fax: (757) 253-6850  E-man: devtman@james-city.va.us

lamestown
1607

County ENGINEER

Reviewed thpdviaminetibmittal by TomdxealRastashinter &pAssagiates, PC pertainipgipiafgrmation

on the prop3sn) BS$6h2ner which is to irsinzsaliébat the tempararyzsedisssent basin/BMikcrhlse red Mgucement
liner arose feedecomp@amtanidingwommunvirsnjatasatechd fyonpthmingsi 28 Etyvddsv. Gimshes30hich
needed to still be addressed for final site plan approval. A geotech report by ECS dated March 9% and
faxed to our office on April 5* 2000, recommended the liner to be installed.

Based on the May 5" advance submittal forwarded to the Env. Div, installation of the PVC liner is
recommended as an initial step in construction. Revised plans to address outstanding Planning issues are
anticipated to be submitted sometime during the week of May 15.

Due to previous LD permit issuance prior to this “liner” issue, I reviewed the May 5™ submittal in
advance of formal submission of revised plans back to Planning. This was to ensure any comments I had
pertaining to the liner got incorporated on the revised set.

I discussed the following PVC liner issues with Tom Cook in the hope that they get incorporated on the
revised plan set and will not affect LD operations, especially pertaining to placement of the liner in the
sediment basin/BMP. Tom will incorporate these changes on the revised site plans and try to
simultaneously coordinate submission of plans with the Pre-Construction meeting with the
Owner/Contractor. Tentatively it appears a good date for the Precon would be May 17* or May 18™.

PVC Geomembrane (Liner) Comments by SJT

1. Define area required for PVC pond liner on plan or dam profile or by quantity or elevatlon so it
is clear to what limit the liner needs installed by field personnel.

2. Provide a typical detail or modify the anchor trench detail for the plan set. Clearly show
vegetation requirements over the cover layer, cover depth and type over the liner, specification
for liner (manufacturer and mil) and subgrade spec on the detail which matches Sec 5.2.1 and
5.2.2. of the manufacturers literature. Modification of the standard anchor trench detail as shown
in the literature is best suited to serve this purpose. Putting this detail on the plan set will help if
any maintenance of the liner is needed in the future.

3. Revise the sequence of construction (sheet 4) and dam construction notes (sheet 5) to clarify
when the liner gets installed relative to temporary sediment basin or BMP construction.

I also discussed this with the Planner, Paul Holt.

’”\3
s;’ ”75 ;_éfw’/:) /j
%,A,/‘;/ Y/ P
T
/"{r /02\{# 7"6’/
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Pat Menichino

From: Scott Thomas

Sent: Monday, April 10, 2000 2:21 PM
To: Pat Menichino

Subject: Williamsburg Dodge

Just thought I'd let you know the following. It concerns the BMP at the site, which was designed and is to be constructed
as wet extended detention pond, but because of the soils beneath the facility, some consideration was necessary due to
possible infiltration properties of the normal pool. The site soils were questionable to design the BMP primarily as for
infiltration.

| reviewed the geotech report by ECS dated March 9th 2000 for the project. It appears that in addition to proposing a liner
to maintain a wet pool in the pond, one of the primary reasons is because of a general lack of clay material on the site to
properly construct a core trench and embankment. The liner is proposed to minimize seepage through the embankment,
because onsite soils are anticipate to be permeable sands. They say the cost of the liner will negate the cost of having to
haul in clay material to properly construct the embankment (compaction, seepage, etc.). In addition to the 30 mil liner,
they also recommend a subsurface drain at the ravine subgrade elevation to intercept the groundwater table, which was
determined to be present at the site. No anti-seep collars would be required.

| have no reason to disagree with any of the findings in the geotech report and from what | saw onsite and based on my
soils review, agree with their field observations. In addition, | spoke with both Wayland and Darryl about the geotech
report and a Stormwater Hotspot potential for this BMP. Appendix F of our manual lists the following as hotspots:

vehicle fueling stations

vehicle service and maintenance areas
vehicle equipment and cleaning facilities
fleet storage areas

Although the Dodge site does not technically fall under any one of these categories, | feel that it could have general
characteristics of any or all of the classifications. Infiltration basins are not allowed in hotspot classified areas. Also the
inflow drainage area is 16 acres, which exceeds 10 acres recommended for infilt. basins. But perhaps my biggest reason
to allow the liner is that the BMP location is more or less a regional-type facility. It will control drainage from the Dodge
site and offsite areas tributary from along US 60. US 60 is a main highway with large ADT (avg daily traffic). | feef the
facility location is at high risk for spills, pollution and groundwater contamination. | feel minimizing the potential risk for
groundwater pollution outweighs the benefits against allowing a non-lined pond, to allow infiltration.

| spoke with Tom Cook (Potts Minter Assoc.) about this whole dilema. Of course, they will need to revise the plans
accordingly and we are awaiting a new submission. No word on whether land disturbance activities would resume, owner
is working on contract with contractor.

Scott
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Scott Thomas

From: Scott Thomas

Sent: Monday, April 10, 2000 2:21 PM
To: Pat Menichino

Subject: Williamsburg Dodge

Just thought I'd let you know the following. It concerns the BMP at the site, which was designed and is to be constructed
as wet extended detention pond, but because of the soils beneath the facility, some consideration was necessary due to
pc;ssible infiltration properties of the normal pool. The site soils were questionable to design the BMP primarily as for
infiltration.

| reviewed the geotech report by ECS dated March 9th 2000 for the project. It appears that in addition to proposing a liner
to maintain a wet pool in the pond, one of the primary reasons is because of a general lack of clay material on the site to
properly construct a core trench and embankment. The liner is proposed to minimize seepage through the embankment,
because onsite soils are anticipate to be permeable sands. They say the cost of the liner will negate the cost of having to
haul in clay material to properly construct the embankment (compaction, seepage, etc.). In addition to the 30 mil liner,
they also recommend a subsurface drain at the ravine subgrade elevation to intercept the groundwater table, which was
determined to be present at the site. No anti-seep collars would be required.

| have no reason to disagree with any of the findings in the geotech report and from what | saw onsite and based on my
soils review, agree with their field observations. In addition, | spoke with both Wayland and Darryl about the geotech
report and a Stormwater Hotspot potential for this BMP. Appendix F of our manual lists the following as hotspots:

vehicle fueling stations

vehicle service and maintenance areas
vehicle equipment and cleaning facilities
fleet storage areas

Although the Dodge site does not technically fail under any one of these categories, | feel that it could have general
characteristics of any or all of the classifications. Infiltration basins are not allowed in hotspot classified areas. Also the
inflow drainage area is 16 acres, which exceeds 10 acres recommended for infilt. basins. But perhaps my biggest reason
to allow the liner is that the BMP location is more or less a regional-type facility. It will control drainage from the Dodge
site and offsite areas tributary from along US 60. US 60 is a main highway with large ADT (avg daily traffic). | feel the
facility location is at high risk for spills, pollution and groundwater contamination. | feel minimizing the potential risk for
groundwater pollution outweighs the benefits against allowing a non-lined pond, to allow infiltration.

| spoke with Tom Cook (Potts Minter Assoc.) about this whole dilema. Of course, they will need to revise the plans
accordingly and we are awaiting a new submission. No word on whether land disturbance activities would resume, owner
is working on contract with contractor.

Scott
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Scott Thomas

From: Scott Thomas

Sent: Friday, April 07, 2000 2:11 PM
To: Wayland Bass

Cc: Mark Eversole

Subject: Norge Outfall/Williamsburg Dodge
Wayland

I spoke with Darryl. We are ok with Wed afternoon to go out to look at the Norge Qutfall site. | am sure Mark will be ok
with it cause his schedule is usually lighter than ours. Wednesday is better cause | want to go through the Prelimin.
Engineering Report prior to our field view. Tentatively set the date for Wed 4/12 and if Mark can't make it | will let you
know.

Incidently, | spoke with Blair at Mitchell-Wilson concerning the Raintree project. We discussed several issues (ie.
drainage area, depth of cover over the HDPE pipe, pipe structural design, and the adequacy of the existing railroad arch
pipe. | also discussed with him the potential for water to still pond at the new 24 inch pipe inlet structure, whether it be a
culvert inlet or yard inlet. Even though the 24 inch line was designed to pass the 10-year event either by gravity or
pressure flow, the system may still have a backwater effect at the entrance. For final design 1 think | would want to see the
design storm WSEL at the inlet along with a check 100-year event so the property owner would be fully aware of the limits
of ponding that may occur. Of course, it would not be nearly as bad as what occurred during Floyd. | told him that | was
still looking at the comps because there was some question raised about the 24 inch size.

He told me that he was going to be working on this project and another one for you (Woodlands?) this weekend so if | had
any other further concerns about Raintree | should call him ASAP. | am trying to finish looking through the Raintree PER
today.

Williamsburg Dodge:

I had mentioned to you about the liner scenario at the Williamsburg Dodge site. After going through the geotech report, it
appears that they are also recommending a liner because of a lack of clay material onsite to construct a typical dam
embankment and core trench. They are saying that the cost construct a "sandy” material embankment with available
onsite soils and a pond liner to maintain a pool and prevent embankment seepage would be offset by not needing to
import clay material to the site. Cut soils from the main site area are anticipated to be permeable type sands. In addition,
a static groundwater table was encountered 2 to 8 feet below the bottom of pond elevation. They recommend a 30 mil
pond liner and to control seepage below the dam due to the springs/groundwater, a french drain is proposed at ravine
subgrade elevation along the alignment of the principal spillway outfall structure. By use of the drain, no anti-seep collars
would be required. Due to the findings, they strongly recommend a geotech onsite for all critical earthwork phases.

Wayland, | have no reason to disagree with the findings of the geotechnical report and from what [ saw onsite and based
on my review of the site soils, agree with their field observations. In addition, | spoke with Darryl about Stormwater
Hotspot considerations. Appendix F of the manual individually lists vehicle fueling stations, vehicle service and
maintenance facilities, vehicle equipment cleaning facilities and fleet storage areas as hotspot areas. Although the car
dealership would not technically be considered as a use under any one of the categories, | feel that it could have
characteristics of all the categories combined. Infiltration basin are not allowed in hotspot areas and the pond inflow
drainage area of 16 acres exceeds that recommended by the JCC BMP manual for an infiltration basin (10 acres). In
addition, if you also consider that the BMP is more or less a regional type collection-treatment facility and US Route 60 is
a main highway with a large ADT value which, 1 feel, is puts the facility location at a high risk for spills, pollution and
groundwater contamination. | feel minimizing the potential risk for groundwater poltution would outweigh the benefits from
allowing a non-liner, infiltration alternative.

Let me know what you think and if you want to review the report. | would like to call the design engineer and relay that we
would tend to agree with the findings and recommendation of the geotech report and to proceed with the design plan
modifications.

Scott

YC021_WILLIAMSBURG_DODGE_7101 - 228



-

Pat Menichino

From: Scott Thomas

Sent: Thursday, March 16, 2000 2:48 PM
To: Pat Menichino

Cc: Paul Holt; Darryl Cook

Subject: PreCon Williamsburg Dodge

When you have the PreCon for the Williamsburg Dodge project, please add this to the hit list for sequence of construction.
The contractor needs to be made aware of the following as a result of a call to Paul Holt and myself on March 16th.

The adjacent property owner of Scavengers Paradise expressed extreme concern relative to site improvements (inlets,
storm sewer, roadway, etc.) along US Route 60 and how it would impact her place of business. She is concerned that the
road improvements would block her entrance for an extended period and affect access to the place of business.

It should be noted as part of the preconstruction meeting that the contractor is required to coordinate and discuss the
schedule and sequence for this portion of work with the adjacent business owner to minimize impacts to the greatest
extent possible and keep her informed of when and how work will be performed. The contact is Mrs. Kaufmann (Oreen?)
at Scavenger Paradise at phone number 565-4125.

| also relayed this information to the design engineer Tom Cook (Potts, Minter & Associates) so he could dually coordinate
this request with the Owner. | will contact Mrs. Kaufmann and relay this approach.

Scott
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DEL. 15, 234 =1 5@PM

Potts, Minter and Assaciates, P.C.

3524 Courthouse Road
Richmond, Virginia 23236
Phone #: §04-745-2876
Fax #: 804-745-8571

POTTS MINTER

NO. 440

P.

1

FAX COVER SHEET

[SEND TO
James City County-Environmental Div. m om L.oa
j
Atteniion afe December 15, 2004
Soott Thomas - (
Fax Fiiber 757-2568-4032

|

Re: Wiiliamsburg Dodge -BMP Certification

Tolal pages, including cover: 2

COMMENTS

Attachgzd |§__a copy
Wllhamsburg Dodga BMP w /as |

of the p

LR Tk o LT T p—p—"

mln

R LT Ly e PR —_

Cc John Dodson Dwnsr S

e

P w s S ey oo G aemismee e 1a
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5 -
By o e v pssoauase. e LETTER OF TRANSMITTAL

LAND PLANNERS

» DATE 27 s JIBNE G5 o
% 3520 Courthouse Road + Richmond, Virginia 23236 Sy 5 200 Viez &77
ATTENTIEN }Z /-)c:
Phone (804) 745-2876  Fax (804) 745-9571 ot v Es

R*E/t///ms);m M/L

TO ﬁ/’)ed / 4 6(,/,7/;/ dzﬂe/z?/m/

/%/W Eye /c”)/”u/’t/vé D

[0/~ E Mk ooy LaXl

GENTLEMEN: & /715 beey VA 2387

WE ARE SENDING YOU (B/Attached O Under separate cover via the following items:
(O Shop drawings O Prints O Plans O Samples [ Specifications
O Copy of letter O Change order O

COPIES DATE NO. DESCRIPTION

3 b | Lorced S.T S

Z / 20 | PVE fwer sk fon 7%@{2 JSeS

Zrl Luper tnformalyin

(Hdvze ce/)

THESE ARE TRANSMITTED as checked below:

Mproval O Approved as submitted O Resubmit copies for approval
O For your use O Approved as noted O Submit ________ copies for distribution
3 Asrequested O Returned for corrections O Return _________ corrected prints

0O For review and comment g( A 55 egni 477'5 Lonil D3 erdimree 4//‘1//

REMARKS f% ‘
7”' Ao /;%c/d/é Snls sk Logns  sidim Sl A

Velore ot st Locont BN S st tom.
T contom Kr, T-H, St TN, ithins £ AsB W AX
/Q/C/ l-—g P S Fea® zﬁéé///\////ka/ d&éﬂ N %@Wm

£/ ing feri3e Al s Wy Vi) MRT X
__A/MW?’M/&/WM—« Zi _&Jézu 1)/M/‘fl ,‘)"‘W 7';6..1‘“

A 4_/@42/2; 52977 comspcborre .
coPY TOJedbn/ sﬁcu Sene
SIGNED: \j/f“v é«jé
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= j QD7 b
DEVELOPMENT MANAGEMENT

101-E MounTs Bar Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784

(757) 253-6671 Fax: (757) 253-6850 E-MaAIL: devtman@james-city.va.us
. CounTy ENGINEER
CopE CompLIANCE ENvIRONMENTAL Division PLANNING (757) 253-6678
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.vaus  (757) 253-2620

December 28, 2004

Mr. John E. Dodson' /

7277 Richmond Road %
Y,
gfof

Williamsburg, Va. 23188

Re: Williamsbufg Dodge
County Plan No. SP-124-99
County BMP ID Code: YC 021

1
|
'

Dear Mr. Dodson:

The Enviroﬂmental Divisions has received a record drawing (asbuilt) and construction certification
for the stormwater management facility for the above referenced project. The stormwater management
facility for the Dodge site was a wet extended detention pond situated in the west portion of the site.

Itis acknowledged that this BMP is intended to be expanded, improved and upgraded (by
appropriate agreements) as part of the adjacent Norge Neighborhood development project (County Plan
No. SP-59-04) so that the BMP functions as a quasi-regional basin. However, this arrangement poses
some unusual circumstances as it pertains to bond release. Our Division worked closely with your project
(certification) representatives to ensure that certification materials required and field items that may be
necessary only pertain to items which will remain unchanged or pertain exclusively to the Dodge site.
Norge Neighborhood will only need to provide record drawings (asbuilts) and construction certification for
only those items that are considered as modifications to the BMP.

Based on our review of the project and a concurrent field visit as performed on December 28"
2004, the following items must be addressed prior to release of the developer’s surety instrument for the

stormwater management/BMP facility at the site and to proceed with closing out the Dodge site project:

Record Drawing:

1. The record drawing as certified to on December 27, 2004 is satisfactory. Additional record
drawings may be required, by others, due to BMP modifications as proposed under the plan of
development for Norge Neighborhood.

Construction Certification:

2. The construction certification dated December 23, 2004 is satisfactory. Additional construction
certifications may be required, by others, due to BMP modifications as proposed under the plan of
development for Norge Neighborhood.
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Construction - Rel(tted Items:

{
i

3. Remove tre?es and woody vegetation from the entire downslope embankment. Trees, shrubs and
woody vegetation are not permitted to grow on any part of pond embankments constructed using
engineered (compacted) fills. This will not be required for any areas associated with the BMP that
are proposed to be re-graded as proposed under the Norge Neighborhood plan. For example, the
top of dam will not need to be cleared of trees as the proposed modification plan will lower the top
of dam elevation.

4. Any animal burrows present on the downstream face of dam should be backfilled with compacted
material and attempts made to remove the burrowing animal from the area.

It will be your responsibility to ensure that long-term maintenance is performed on this BMP in
accordance with any shared maintenance agreements and maintenance plans as worked out with
representatives of the Norge Neighborhood project.

Once this work is satisfactorily completed, contact our office appropriately for a re-inspection. We

can then proceed with final release of the surety and/or closing out the project. Please contact me at 757-
253-6639 if you have any further comments or questions.

Sincerely,

Scott J. THoas, P.E.
Senior Efy
Environmental Division

cc: Tom Cook, Potts-Minter - via fax
Mike Galli, ECS - via fax

G:\AsBuilts\admin\final\SP12499.yc021
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COVER SHEET

_ Potts,Minter and Assaciatss, P.¢g.
3520 Courthouse Road
Richmond, Virginia 23236
Phane #: 804-745-2876
Fax #: 804-745-85771

7’7%/

Lron?: Sev

/wmf

SEND TO
James City County-Environmental Div.

Atlontion Late
Scott Thomas
Teax rumber 757-250-4032

December 27, 2004

Re: Williamsburg Dodge -BMP Certification
Total pages, including cover ; 4

COMMENTS

R T Lo -

Pea e e - LS 41 EPRESPIINIE B 3 SAIAL) AR LI RS TR IS HRSIRY ) DA - re R A L R R R T R I

ay s e

. Aﬂer maklng a f eld unspectnon (see letter) ECS, Ltd was able to s:_gn the construct»on | .
cerhf catlon statement for the Williamsburg Dodge BMP They maks nots uf some ltems ,

construction.

R T RTRT Tr P g sy

~ Based on our previous conversattons  wifh the sig

ing of the construction on certification statement ]

. dames City County should be able 1o release the owner's bond on the BMP. Please let meknow |
~_if the bond will be released with the réeaipt of This infermation, ™~ " YA

I you have any questions _about.the ay’cglghgq“please dont hesxtaté"fb" call. Thanks, " _

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

com;{/wuZ . cerz“// 7;/% Qs / soZ. 746 20 / 6/\5// p//7Z 7/}/

(.,..qwféew_ / ¢’
..u-./'?é fa ﬂa a
__..5{4/.“ z‘ée& / w ot th ? 4
ECSs. ajjﬁéﬁmfa/' o %q Ao éwc;, L Ahe f Y,

e OWDEY ww/  Copansl PLE. Kar / 2/

Ce: John Dodson, Owner mP Aowrs b ’fw// m% WINEY /}

S Z /0 (L2 2ravy.m :/7 s Lnr /’A

e/ m/e ll/e// m/ 209 /./Kyf., %o/ 14 ,om,@,(,vw,//
f(’ /?/u/r’t’ 710 ?’4//”‘55 €Ccs (\)mmcn%ﬁ

,/n'/ m/

Pr e e h e ari g s o

RECEIVED ye/f o €.
DEC 27 2004 (f e
ENVIRONMENTAL
DIVISION é 2 ’Z%
/2 4 '”‘/
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4 DEC. Z7.cidd 18 52aM POTTS MINTER NO.SZR . P

FAX COVER SHEET

Potts,Minter and Associates, P.C.

3520 Courthouse Road Y(/ 0z/

Rishmond, Virginia 23236

Phone #: 804-745-2876 N ?)? -1 ?
Fax #: 804-T45-9571 = |

SEND TO
James City County-Environmental Div, rom om Coo

Attention Date December 27, 2004

Scott Thamas
Feax igmpeT 767-250-4032 1
1

i

Re: Williamsburg Dodge -BMP Certification

Total pages, including cover: 4

COMMENTS

After makmg a fle.-ld ms
certification statement for the Wi m
on the present condxt:on of the BMF‘ that AES can rnaka sure is addressed Pnor to Certifymg

the BMP modifications that are currently underway as part of the Norge Neighborhood ™ ™ ™~ ™ .'
c;onstructlon

ocall. Thanks,

Gz John Dodson, Owner

J U 05% RECEIVED

A\\-g( LEC 27 wid

ENVIRONMENTAL
DIVISION

/NO
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DEC.18.2004  2:i44PM POTTS MINTER MO. 376 P.5
-—/Fw

Engineering Consulting Servicas, Ltd,
2119-D North Hamilton Street

Richmend, VA 23230 LETTER OF TRANSMITTAL
L't Phone: (804)353.6333
* Fax #: (804)353-9478

TO: Williamshurg Dodge Date: 07/18/2000
7277 Richmond Road
Williamsburg, VA 23188 RE: Williamsburg Dodge EMP Facility
ATTN: MR. Jobhn E. Dedson Permit #%:
Location:
ECS Jaob No.: RESSAA Williamshuryg

We are enclosing:
X  Atrtached

Under separate cover, via , the following item:

Prints ___  Boring Logs Specifications Samples

X Materials Engineering Division Reports
Field Reports 1-4

For approval
X For your use
X 28 requested

For review and comment

gC¢: Client
J.H. Martin & Sons (Mr. Andy Martin)
Potts Minter & Associates, P.C. (Mr. Tom Cook)

Z 2 = Q;Méwo

By: | Mark L. Jenkmgg;j@.
Preject Engin

- P27 - 202 - g 377
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Y 14:51 POTTS MINTER ASSOCIATES - 7572594232 NO.323 et
POTTS, MINTER AND ASSQCIATES, BC. ”ﬁ*g%g;ﬁ%&?;L&
ENGINEERS, LAND SURVEYORS WILLIAM L. JETER, SR.
LAND PLANNERS

R
MW4M5E VR&/DDGE BN

TO: FROM: Potts, Minter & Asscciates, P.C,
3520 S§. Courthouss Road, Suite B
Richmond, Virginia 23236

J-78T 25 F052

Facsimile Phone Number Office Phone Number: (8Q04) 745-2876

Facsimile Number: (8o04) 745-9571
ettt 7 A< —
O’w\"—" Q—"

Name
o (A 44 Ly
Company(/ ﬂ%"’/% 4'_'5-«'_ e, <)
Date

Total number of pages & ({including cover sheet)
Please call if you dc not receive all transmitted

o
Comments ,4%4%:;”<:;£2i_v*? (52:' 745:;ﬁgﬁﬁngJZi_ ,fefdaﬂiiéf:
e 7X B, s reviens £
28 o K o ance E177
CarstHucloons aﬂ%?m;' Thts /

G e

Thanks, Have A Wonderful Day!!!1l

3520 Courthouse Road * Richmond, Virginia 23236 » Phone (804) 745-2876 « FAX (804) 745.9571
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WATERSHED

BMP ID NO
PLAN NO

TAX PARCEL
PIN NO
CONSTRUCTION DATE

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

Chesterfield, Va. 23832

:800-296-9700

Yes

No

IMPERV AREA acres
RECV STREAM

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

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SW/FLOOD CONTROL
GEOTECH REPORT

CTRL STRUC DESC
CTRL STRUC SIZE inches
OTLT BARRL DESC
OTLT BARRL SIZE inch

EMERG SPILLWAY
DESIGN-HW ELEV
PERM POOL ELE
2-YR OUTFLOW cfs
10-YR OUTFLOW cfs

REC DRAWING

YC MAINTENANCE PLAN Yes
021 SITE AREA:acre 6.4
‘SP'124:99 LAND USE Car Dealership
(2401101 08) old BMP TYP
2410100008 JCC BMP CODE A3 Wet ED Pond
sz POINT VALUE 10
Williamsburg Dodge
7101 Richmond Road
Williamburg, Va. 23188 SVC DRAIN AREA acres 16.8
John E. Dodson
P.O. Box 130
SERVICE AREA DESCRI

Site plus 9.7 ac. Offsite Richmond Rd:

RCP Riser
54
RCP Barrel

30

No-.
79:29
76.40
20.21
30.15
No

3.46

CONSTR CERTI

UT of Yarmouth: Creek

Yes
0.57
Yes
0.759
Yes
Yes

LAST INSP DATE

INTERNAL RATING
MISC/COMMENTS

No

Quasi-reg facility. Near:Nina Lane. 30

mil PVC liner.
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JAMES CITY COUNTY ENVIRONMENTAL DIVISION CHECKLIST

L EROSION AND SEDIMENT CONTROL PLAN

A. Site Plap

Vv

~

Vicinity Map - A small map locating the site in relation to the surrounding
area. Include any landmarks which might assist in locating the site.

Indicate North - The direction of north in relation to the site.

Limits of Clearing and Grading - Areas which are to be cleared and graded.

Limits of Cut and Fill Slopes

/
‘/ f
A

v

SN S NS N

MA

. Areas and Amount of Disturbance (in acres or square feet).

Existing Contours - The existing contours of the site at no more than five-foot
mtervals.

Final Contours - Changes to the existing contours, including final drainage
patterns at no more than two-foot intervals.

Existing and Proposed Spot Elevations - To supplement existing contour

information. Proposed spot elevations may replace final contours in some
Instances.

Existing Vegetation - The existing tree lines, grassed areas, or umique
vegetation.

Soils - The boundaries of different soil types.

Environmental Inventory - In accordance with Chesapeake Bay Ordinance,
Sect. 19B-10B. For wetlands, include documentation from approving agency.

Exisung and Proposed Drainage Patterns - The dividing lines and the direction
of flow for the different drainage areas. Include the size (acreage) of each
drainage area.

100 Year Floodnlain Limits.

Professional Seal - Signed upon approval of plan.

Critical Erosion Areas - Areas with potentially serjous erosion problems. (See
VESCH, Chapter 6 for criteria.)

Page 1
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__L Site Development - Show all improvements such as buildings, parking lots,
access roads, utility construction, etc.

P " Location of Practices - The locations of erosion and sediment controls, tree
¥ o protection, and stormwater management practices used on the site. Use the
standard symbols and abbreviations in Chapter 3 of the 1992 edition of the
— Temporary Stockpile Areas - Staging and equipment storage areas.
M4 Off-site Areas - Identify any off-site land-disturbing activities (e.g., borrow
sites, waste areas, etc.). Show location of erosion controls. (Is there
sufficient information to assure adeguate protection and stabilization?)

ol Sediment Basin Design Data Sheet - Submitted along with cross-section

" through embankment for all basins. See &£7° Lejls. 7P L
v Detail Drawings - Any structural practices used that are not referenced to the
E&S handbook or local handbooks should be explained and illustrated with
detailed drawings. Also include standard detail along with site specific details
required to construct measures such as sediment traps, outlet protection, etc.

v/ Maintenance - A schedule of regular inspections and repair of erosion and
sediment control structures should be set forth. Lvescebsl A/ £ aele;

‘e Trench Dewatering - Details and specifications (per VESCH). 44«
¢/ Standard County Erosion and Sedimen: Control Notss |
AJA_ Phasing Plan - (if required)

mr—
g R
o

(, — ./ Construction Seguence - (if required) Generally supplied by contractor prior
L e .
~-——" {0 preconstruction conference.

B. N . Plan Gf ired)

aa Project Description - Briefly describes the nature and purpose of the land-
disturbing activity, and the areas (acres) to be disturbed.

Existing Site - A description of the existing topography,
vegetation, and drainage.

__\/_ Calculations - Detailed calculations for design of temporary sediment basins
and traps permanent diversion, channels, outfall protection, etc. Include
calculations for pre- and post-development runoff.

Page 2
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Wh Adjacent Areas - A description of neighboring areas such as streams, lakes,
residential areas, roads, etc., which might be affected by the land disturbance.

Wi Off-site Areas - Describe any off-site land-disturbing activities that will occur
(including borrow sites, waste or surplus arsas, etc.). Will any other areas be
listurbed?

‘/ Soils - A brief description of the soils on the site giving such information as

soil name, mapping unit, ;eiomomty, permeability, depth, texture, and soil
structure. «# /le‘f‘ ‘

/I//Z,Z Crncal Areas - A description of areas on the site which have potentially
serious erosion problems (e.g., steep slopes, channels, wet
weather/underground springs, etc.).

l Erosion and Sediment Contro] Measures - A description of the methods which
will be used to control erosion and sedimentation on the site. (Controls
should meet the specifications in Chapter 3 of the VESCH.)

v/ Permanen Stabilization - A brief description, including specifications, of how
the site will be stabilized after construction is completed. Zv &€~ 27rAne.

_ Stormwater Runoff Considerations - Describe the strategy to control

stormwater Tunoff. o, 74 51 S SHE ik Cw mapthserment Bosw.
II. STORMWATER MANAGEMENT

A. STORMWATER TREATMENT SYSTEM

._._‘/ Drainage Area Map at a maximum scale of 1"=200" showing drainage area
boundaries for pre- and post-development conditions and pre- and post-
developroent time of concentration flow paths. For multiphased projects, the

_map must include all future phases for the project.

Soil Map with site and drainage area outlined.

Receiving Channel and Pipe Svstem Adequacy Determinations.  All

stormwater must be discharged to an adequate, well-defined receiving system.

Worksheet for BMP Point System to determine need for and type of structural
BMPs required as well as Natural Open Space BMP points.

Stormwater Detention Basin Design Checklist compieted for each structure.

R RK

Page 3
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_A_//i Conservation Easements required for all Natural Open Space Points claimed
in BMP Worksheet.

WA Infiltration Device Design, Detail and Specification. Must include results of

a soil test to verify, 2 minimum infiltration rate of 0.27 inches per hour at the
trench location to a depth of five feet below the bottom of the trench.

Stoznwater Managemenr Facilitv Easements including a 20-foot wide access
easernent and a 15-foot wide maintenance easement from the 100-year storm
elevation and inclnde the dam and outlet structure.

B. STORMWATER CONVEYANCE SYSTEMS

Drainage Area Map to support the design of all conveyance systems; culverts,
roadside ditches, storm drain systems, etc. '

Culvert Caleglations, inlet and outlet control, existing and proposed based on
10-year storm.

Storm Sewer Calculations to include hydraulic grade line, inlet, and spread

calculations for 10-year storm.

Open Ditch Calculations, lining determined based on two-year peak velocity
and capacity based on 10-year peak discharge, existing, and proposed.

SRR

Slope Reguirements, minimum longitundinal street slope requirement is 0.75
percent for grass-lined ditch, 0.5 percent for paved ditch, and 0.3 percent for
closed (curb and gutter) section.

l\

Qutler Protection required for all outfalls in accordance with Chapter 3,
VESCH.

eSCpSIS. Xt

Page 4
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NOV-82-99 11:87 aM JCC ENVIRONMENTAL DIV 7572594832 P.B82

| Wiellogms Sury Greirr

JAMES CITY COUNTY
STORMWATER DETENTION BASIN DESIGN CHECKLIST

: '/18

L STORMWATER MANAGEMENT COMPUTATIONS

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

v RCN determinations: predeveloped and ultimate development land use
scenarios. ‘

4 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.

B. RESERVOIR ROUTING

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

/ spillways. . ‘
Downstream hydrographs at established study points (if required).

C. HYDRAULIC COMPUTATIONS

v Eievation-Storage (curve)
v Weir/Orifice control - extended detention control.
v Weir/Orifice control - riser 2 year control.
v/ Weir/Orifice control - riser 10 year control.
/; Inlet/Cutlet (barrel) control - (all storms).
Check for barrel control prior to riser orifice flow to prevent slug flow-

P ter hammer conditions., ‘
- . ; Anvllos 720 i,
¢ i _~—Emergency spillway capacity. ( Friw eoml 7 /A"?' (rirer) e

. Sterel,
v Elevetion-Discharge (provide. supporting calculations and/or design
assumptions).
D. MISCELLANEOUS COMPUTATIONS
v Water quality volume for permanent pool. .
______7 Water quality volume for extended detention with drawdown
computations. .
s

-1-' 7‘(0/

YC021_WILLIAMSBURG_DODGE_7101 - 244



NOV-82-99 11:87 AamM JCC ENVIRONMENTAL DIV 7TS72594032 P.983

Z

e ll' M?T”“‘*~ SeCliGE CONTROL
Wm Filter diaphragm design (or alternative method of controlling seepage).
Riser structure flotation analysis (factor of safety = 1.2 min.).
7//4 Danger reach study (if required).
YA 100 year floodplain impacts (if required). Zone”™ X

0. SOILS INVESTIGATION

Geotechnical report.

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

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

. STORMWATER MANAGEMENT PLAN
A.  PLAN VIEW 1"=50' or less (40, 0] etc.)
I.  GENERAL TERMS

.V// North arrow,
Sealed by P.E.
v Existing and proposed contours (1' or 2' interval).
L _ Existing and proposed improvements.
Py _— .2 Delineation of permanent/extended detention, 2, 10, and 100-year
"~ mt;‘.',:ﬂ;w#-—w \pOOIS
(‘ - Locations of test borings.
Z Outflow pipe, outlet protection (detail required), and outfall
e Channel,
¢ < Emergency spillway level section and outlet channel.

S Existing and proposed utility location/protection.
P .
. REGUIRED A5 PER CHES. BAY PRESERV.
B. MAINTENANCE ITEMS (o&pwlﬂ‘cé' 23-/0(% (5) LoNe TERM

SeHEDVLE For yvspEeTioy F mAam TENANCE
... Person or organization responsible for maintenance, cww e

& spection and maintenance agreement.
v Maintenance access from public right-of-way or publicly traveled road.
____,: Maintenance easement, minimum 15 feet around 100-year pool
elevation.
/‘/é Forebay (if proposed).
~ Temporary erosion and sediment control measures for pond
—

\

3
i
\k

~ construction.
- _Fence, or minimum &' wide safety shelf for public safety.
Provisions for use as a temporary sediment basin with cleanout
schedule and instructions for conversion to permanent facility.

22
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NOV-82-99 11:88 Aam JCC ENVIRONMENTAL DIV TST2S594832

3//6’

C. PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS

1.

3.

EXISTING GROUND AND PROPOSED GRADE

Dam side slopes labeled.

Top width labeled (per VESCH).

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

K

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 greater as dictated by the geotechnieal
Feport)

RISER OR SIMILAR STRUCTURE (DETAIL REQUIRED)

A

- Materials (as required)
- All structure dimensions
Control orifice dimensions
Tresh rack - removable - for each release (detail as required for
construction)
Anti-vortex device (detail as required for construction)
Proper structure footing
/ Maintenance access

1Y

%\

BARREL

AN

., Materials (ASTM C-361 or as required)
! Suppon for concrete barrels-concrete cradles, etc. (detail required)
/_\7 Gauge and corrugation size for metal barrels

SEEPAGE CONTROL

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

&  ANTI-SEEP COLLAR /,4/

TN _
< Anti-seep collar (detail required)
C:_____ 3 Size - 15% increase in length of saturation using outside

......

e pipe diameter

-3-
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Yy

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

b. FILTER DIAPHRAGM
T N,

&=,_‘/ Design based on latest SCS methods and certified by a
professional geotechnical engineer

6. OUTFALL PROTECTION

Size for maximum barrel release (but not greater than 10 year
storm)

Cross-section at end of barrel in accordance wnh receiving channel
section

Endsection with footer

Outfall dimensions

Slope - 0%

Rip-rap size, VDOT Classification

Thickness (1.5 Times Maximum Stone Diameter)

Approved filter fabric (nonwoven)

\N\N{T% <k

7.  ELEVATIONS

~/_ Top of dam - construction height and settled—height~(10%

/ settlement)

I'e > /p!.»x &l o7 ASS /¢ . 574//"\ _5}) %//
Cooss of emergency spillway w'  pass /54& m/f/ L riser s ¢k yé

o pa—

v Crest of riser structure
=<~ Inverts of control release orifice/wei "
—~"Pools: permaneri; extended detesition; 2-year; 10-year; 100-year;

and appropriate safety storms

v Appropriate freeboard per SCS National Engineering Handbook,

provide minimum one foot of free board above the 100-year design
highwater,
v’ Inlet and outlet inverts of pipes (with slopes in %)

D. RO§S§::C’I‘ ION THROUGH DAM ALONG CENTERLINE
~ Existing ground
Proposed grade
Top of dam - constructed and settled
Location of emergency spillway with side slopes labeled (emergency
spillway in cu@/9e
Bottom of core trench (4' minimum)
Location of each soil boring
Barrel location
Existing and proposed utility location/protection

KN K H\ixﬁ[\ \

-4-
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r.

26

/16

E. EMERGENCY SPILLWAY PROFILE

A

Existing ground

Inlet, level (control), and outlet sections per SCS
Spillway and crest elevations

F. COI&S;IR}JCTION SPECIFICATIONS
iy

)
i

e

S

A
& .

H

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

v~ Site preparation
Oferr”"  Earthfill: ___ Matedal, Placement,
7 Compaction, _«~  Core treach
Structural backfill
______; Pipe conduits
o Concrete
o Rip-Rap and slope protection
_____W Fencing
ey Stabilization
—_— Inspection angd Certification by Engincer
COMMENTS:
B?.#M ﬂ SUE
(2 ”
DATE: W / Z" Z7
sdbdc.txt
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1 GENERAL INFORMATION

14

1.2

1.3

2 GEOMEMBRANE MANUFACTURING

2.1

2.2
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PURPOSE

The gu os8 of this manual is to provide dethils of Manufacturing Quality Control
IMQCL), Manufacturing Qusiity Assurance {(MQA), Consyruction Quality Cantrel (CQC),
und Construction Quality Assurance (COA) for the manufacture, isbrication, and
inswsllation of PVC geomembrane products tudfplled by Watersaver Company, Inc.

REFERENCES

All methods and pracadures referenced in this document are s prescribad by the
Amaricen Saciaty (or Testing and Materials, the Netional Sanitation Foundation (NSF)
Joint Committes on Flexible Mwmbrane Liners - Etanderd 64-19681, and the
Environmental Protactinn Agancy. ]'

CONFORMANCE WITH PROJECT SPECIFICATIONS

It is the intent of Waterssve: Cumpany Inc. 10 comply with the MQC, MQA, CQC and

coA rm}uimmams sst forth by individuall project specifications. If requirsd,
1

modification 10 this manual can ha made via addendum in arder to fully comply with
job specific requiremants.

RAW MATERIALS
Watarsaver Compsany Inc. requirgs each P}r‘: manufacturer o ctrtlfk that PVC

shacting be formulated and manufactured from 100% virgin polyvinyi chioride resin
that Is specifically comgounded for use in hydraulic structurss. Only first quality

thaiate and/or Phos ate plasticlzers shali by used. The use of water soluble
ngredients s prohibitad. The compound must contein a bioelde at 8 viable formulation

level,

The manutacturer Is requirad to submit written cortification thet the material meets
or axceeds Watersaver Company’s specifications as well as those published by NSF

Stangard 54-1991.

if requested by the enginesr or owner, Watsrsaver Compeny inc. can submit these
881 rsUiIs for ruview wind approval.

An sxampla of Watersaver Company Inc.’s Enginesring Specitication Guide can be
found In Appendis |

An saxample of typical certified test resuita tan ba found in Appendix I,

ROLL GOODS

All rol goods received from the PYC manutfacturer sre visually inspected for
contaminants, gas checks, windows, undmporsod ryw materigis, curtace divots,
pinholes, and blisters. The maotorial must huve good surface Quallty and zhail not

sxhibit gold fiow.

Al impuriticc or defe¢ts will be removed or|repsired prinr 1o haing fabricated into
pajnsl:d It any defect cannot be properly repaired, the affected roll goods will be
rejocted.

PRGE:29-19
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3.2
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8842718844
!

Physical property testing shali be conducted by
of PVC roll goods. Materials toctod muct maet
Standard 54-1891. The following properties

BRQPERTY

Thickness (inches, nominalil

Breaking Factar {1bs/in)
Elongation at Break {pamanti

FACTORY FABRICATION

¢ Watergsver Company ine. on each iot
or gxcend tho veluas spacified by NSF
shall be evaluated:

[EST METHOD

ASTM D1583
ASTM D882
ASTM D882

Individual calenderad widths of PVC shall be #sotory fabricatad into large paneis $o

88 to minimize uaminci during installation.
1

minimum one-half inch

Factory seams shall be producad using either
walding.

actory fabricated seame shall have a

127} width and shall exiend 10 the edge of tha asheet.

chemical fusion agent, or by dielectrie

Each fabricated panel shall be logped by panel number, size, date of fabrication,
matorial 1ot numbar and fabricator seam identification.

Esch panel shall be prominently marked with 1

IN-FACTORY SEAM TESTING

Visual and non-dastructiva Inspection shall
fabriceted seams.

In addition, Watersaver Company inc. shall
fabricated seams In order to verity compliance
ol Wds Jocurnent.

Sampias of factory seams will be taken at
pruduciivn shift. All seams shail be tested for

he panei number and pansl sizs.

be parformed on 100% of factory

erform destryctive testing on factor
with the values stated in section 3.

he beginning and at the and of each
compliance.

If requesied by the engineer or owner, Water:iaver Company inc. will submit a copy

of These test resuita for review and epproval. T
8t Watarsavar Company’s facility.

An axampls of typical test resuits can be four

FACTORY SEAM REQUIREMENTS

he original togt rocuite choll he archived

g4 i Appendix .

All factary seams shall meet the following requirements set 101th by the Nationai

Sanitation Foundatlon Joint Committey on Fle
1991
A) PROPERTY: Bonded Seam Strength
UNITS: gounds per inch width

THST METHOD: ASTM D882

NSF REQUIRED VAL LIF: RD% nf kpaci

Bl PROPERTY: Peal Adharion
UNITS: pounds per Inch width
TEST METHOD: ASTIM £413
NSF REQUIRED VALUE: 10

ble Membrane Liners - Standard 64-

fiad sheet strangth’
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4 PACKAGING, HANDLING, AND TRANSPOR) J\TlON

4.1

4.2

5 INSTALLATION

8.1

5.2

YC021_WILLIAMSBURG_DODGE_7101 - 253

PACKAGING AND HANDLING

After factory fabrication, the gaomembrana panals shaill be double accordion folded
and packaged so se to minimize handling at the jobsite. Shipping cartons shali ba
wWater resistant, strong enough o prevent dgmaye tu the contonts, and ashall be
banded 1o hesvy duty wood pallets. Gaomembrane penels which have been dalivered
to the jobsite shali be unioaded and stared in their original, unopened containars in &
secure, Gry grea, and protected liom Jirect exposurs to the sun. Whonavor poccible,
& B-inch minimum sir space batween the pallets shall be maintained, ospecially when
the gacmembrans pansis are to be §107ed ova( an extended period of time, Pallets

shall not bo stachud.

TRANSPORTATION

Trensponation of the geomembrane will be arrangad by Watergaver Comdpnnv Inc.
through en independant trucking firm, and will be shipped In elther a closed trailer or
on a flay bed tralier. Adequate tarps are recommended during trangport.

Watersaver Company Inc. will be responsible for repalring ar replacing any matarial
damaeged during shipment at no cost to the gwner.

ANCHORAGE SYSTEM

Unless otherwise specified, tha anchar trench shall be excavated by the Earthwork
Contractor to the lines and grades shown on the design drawings. Excavated material
shall be stored away fiom e sy (U Le lined,

Tranching shall be completed prior to geomemtlrana nlacament unless snchor trench
is @xcavated e 8 clay Hoer, In this case no mare than tha amount of tronoh required
for the daily placement of geomembrane shall be excavatad,

Slightty ruunded corners shall be provided slong the trench cdgo directly in gontaot
with the geomembrans. "j

i

SUBGRADE {

{

|

50201 Pwpavaﬂon !
Surfacaes 10 be lined will be free of all racks, roots, vegetation, sharp objects,

or debris of any kind. Tha surfans shall| provide a firm, unyielding foundation:

for the geomembrane with no sudden, sharp, or abrupt changes in grads.
{

If an harhicide is required, it must be compatibla with the geomembrane and
ghsll be applied at ieast 48 hours pnor to geomembrane installation.
Cuinputibiliiy with the geomembrene ahall bo sonfirmed by the harbicido

manutaciurer.

PAGE: D6/ 193
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6.2.2

GEOMEMBRANE PANEL PLACEMENT

BCS"

5‘ 3‘2

5.3.3

5‘3.4

8add PE7?

Repair snd Maintenance

Prior 10 geomembrare installation, the surfacas to be lined shall be inspecied
tor acceptability. Any necessary repaks will bé made by the owner or
sarthwork controctor. It 8 tho responsibility of the owner or ssrthwork
contracior to maintain the intagrity of the subgrade prior tn, and during tha
cazmu:gnb;ane ingtallation, 7 his includes the control af gruund water in the area
10 Qe hined.

Panel Location

PVC geomembrane pansis shall be ins#aued at the location indicated in the
approved layout drawing. The installer may modify the praposed layout so as
10 best meet the intent of the project ppecification and/or to sccommodate
exiating site conditions.

Weather Conditions

The PYC geomembrane panel shall remgin in its originel packaging and in dry
condition until ready for usa. The eoma%mbum anel shall not be pusitioned

whon matorigl temparaturas are balow 32°F. Pansl daploymaent in tamperatures
below 32°F is acceptable it the panel isi stored in an ares whera the ambiant
tamperature Is at least BO'F. The panal must be placed immadiately after
removal from storage. Care must be m‘l #n to avoic *coid shock® of the PV

gecmembrana. :!

Geomembrane Panel Deployment

The number of panels ta ha daployed in | ny day shall be limited to the number
of panels which can be seamed that day. The geomembrane shall be placed
over the prepared surtace 30 gs w u-im\h.&u handling,

The geomembrane shall be installed in 3 relaxed manner and shall be free of
nsion and stress. it s1ea8s where g?ado tronsitions ocgur, “bridging” or
"wamnnlining® of tha geomembrane shail not be allowed. Adequate slack shall
be asllowsd so as 10 accommodatls grade trensition and any axpansion or
contraction ul Uw geomembrane. Wrinkling and folding of tho geemembrane
it acceptable and Is an Indicator of proper slack consideration.

Geomembrans panels shail bo doploved to meat 3 minimum panal averlap of
B inchas. |

When possibie, the coom overlap shouki be in the predominant wind diraction
50 as to reducs the chance of wind upiife.

Preparation for Seaming
Watersaver's approved installer sholl varify the following:

All personnel walking on the geomembrane lingr shall have smooth soled

ahoca. Porgconnel working on the geome
sngege in actlivities thar could damagse |

. |
Tools ussed in the installation process :

Knives ang other sharp objects shall bq{

The methed used tn unfold panels will n
or underlying gectextiles. |

mbrane shall not amnks and shall rat
the geomembrane.

ishall be properiy stored snd carriec.
carried in protective sheaths.

pt cause damage to the geomembrane

Any punsynthatic slaments directly undgriying the gegmembrane shall ba clean

8nd free of debiis.

1
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4 Adequats temporary anchoring shall bo lplaced a0 36 to pravent wind uplift of

6.4
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the peomembrane panels. Acceptable items are sand bags. bailact tubes, or
eny readlly svailable item 1hat will notj cause damage 10 the goumembrane
paneal. In coaes of high wind, continusus loading may be raquired siong the
edges of the geomembrane panel.

. Direct contact with the geamembirane shall be minimized. Geotextils, additional
geomembrane, or any suitable materialimay be used s @ wratficking surface
whare required. |

] Vehicles shall not be aliowed on the giaomombrano unless spproved by the
instalier. In general, auly sinall, rubber-tirad equipment with 3 ground pressure
ant oxceading B PS! will be allowaed. ,

. Chemical fusion seaming sgents, hydrocarbone and chemical claaning sgents
shall be stored separately, away from PVC panels. Spill resistant containers
shail be used while working within the fieig of the geomambrane and shall by
stored upon @ socrificial material such as scrap geomemhrane ar heavy

cardbeard.
FIELD SEAMING

8.4.1 Saam Preparation

The overlapped peomembrane panels must be clean at the aurfuscs 16 bo
loinad. Aay fareign material {e.q. dirt, moisture) must bs removed with cleen,
dry rags before seaming commences.

If seaming must be conducted over wet substrate, seaming boards shall be
used 10 separate the surfaces to be seamad from the underiying meisture. A
one foot by six foot pinc cholf bowrd will wark well as 9 seaming plevform.

6.4.2 Chemicel Fuasion Ficld Eeaming |
Chamical fusion agent shalt be applied tietween the two surtaces 10 be joined.
These surfaces shsil be moatod together, and presgure spplied to the upper
surface by means of a roiler (high durgmater rubber, nylon, or stasell.

A sufficlent amount of chomical fugion g'ngom shall be applied between the two
geomembrane surfaces 10 be joined such that when rolled, a thin excass of
cherical fusion agent will be forced out of the seam, Any eacess chemical
fusion agent shall be wiped from the geomembrane. The lowar nf tha two
surfaces to be joined shall be complatsly wetied b‘tha ¢hemical fusion agent.
Fisld seams shait ba @ minimum of i?ch in width,

Fish mouths or unbondad seam overlaps shall be cut back and overiapped,
han patched with a round or uval patdls uf e same geomembrane mestorial.
The patch shall extand 8 minimum of B inches beyond the repsir ares in all
diractions, and shalt be saamed » minifnum of 1 inch.

5.4.3 Cold Weather Chemical Fusion Fiell Seaming

PAGE: 8819

For cold weather seaming {halow 32°F) é\the surfacos of the geomambrane that

are 10 be joined must be preheated. This may be sccomplished by means of
& ragiant heater {g.g. quat s hiwgigrd, hot air blower, and/or use of 8 sonfining
structure such as @ 1ent placed over the work area.




MAY-22. 28 }.8:56 FROM: ACF / LANDSAVER 8042718244 T0:894 7459571

AN-d2-"80 MON 17:@9 1D: TEL NO:

6.5

5.6

© FIELD QUALITY ASSURANCE

6‘1

_methodalogy is doscribed in santion 6.3 below,

2024 PE3

If the 30il beneath the geomembrane is frgzen, the application ot Neat to the
Ares 10 be SBaMed may rasull in Gondensstion of meisture between tha
surtaces to be joinad. This possibility may be eliminated by placing a seaming
bosrd, or slip shest made from the same gaomembrans material, batwesen the
weét surface and the ycomambrane to be coamed,

Care must be taken to remove any excess chemical fuslon sgent from the
mated georembrane surfacas.

5.4.4 Plpe Penslations
Pipe penetrations shall be sealed by installing fectory fatnicaled pipe sesais.
Pipe seals shall be conotructed of the eame matarial and thickness 88 the

specified geomembrane, and shall be bondad to the geomembrane by chamical
fusion agent. The method o! bonding shall be 88 vullined in section §.4.2.

BACKFILLING ANCHMOR TRENCH
The anchor trench shall be backfilled and compacted by the Earthwork Contractor,
Care must be taken when harkfllling trenchgse so as to prevent damage 1 the

geom_ambrana. If damage occurs, the ggomembrane installer shalt make repsirs batore
cktilling continues. The Earttiwuih Cuntracior sheil bear the oxponce of such repairs.

LINING SYSTEM ACCEFTANCE

Watersaver's authorized installer shall retain respansibility for the geomembrane
installation until scceptance by the Enginear and/ar Qwner.

The geomembrane liner installation will be accepted by the Owner when the following
conditions have begen met.

1. installation of the geomembrane is compiets.

2. Varification of the intenrity of all seams and repairs, as required by the
specitications, 1s completa. |

3. All documentation pertaining to the geomembrane installation is completed and
submitted 1o the Owner/Engineer.

CVERVIEW

Figld seam quality shall be demonstrated by non-destructive (NDT) and destructive
{DT} test mothods.

The primary purpose of the NOT method is 10 demonsirate continuity along the entire
length of a given tield seam. The objact 1s 10 validute 100% of the tisid seam. NDT

|
i
|
f
|
<
|
V

{

l

|
Tha purpasa of the DT method is to determine the quality of 8 given sesm by
removing a represantative saam sample, and 1gsting the glven sampis 1or compliance
with predetermined physical property values. T]csxlng may be conducted eithar gt the
Jjob site, or at & remote tesling laboratory. DT methodoiogy is discussed in section 6.4

below.
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6.2 TEST STRIPS/TRIAL SEAMS

- In some cases, the COA/CQC requirements of s specific project may call for
congtruction ang evaluation of test sirips and/or trial seams. f')ho purpose of these
items s to proqualify a particular person or technique for producing fisld seams on
identical geomembrane material under the same canditions as w0ulg be experiencad

s at the jobshe. !

When using chemical fusion sgaming pmcossaL it must be recognized that adequate
oure time muat be sllowed in order for the toet J“ﬂ /trial saom 1o achiove its potential

’ strength. Therafors, It is recommended that all testing of this type follow the
guidelines set forth In section 6.4 of this document.

it field seam production is in progress before the results of trial testing sre available,
ssam production shail be tracked and documented for future reference.

if test strip/trial seam evaluation is required, samples shall be constructed at the
beginning of each instaliation s$hift,

6.3 NON-DESTRUCTIVE SEAM TESTING

6.3.1 Air Lance Method

V All fisid seams shall be non-destructively tested over their full length, An air
' lance apparatus shall be used for this t{wr\g as dascribed in Appendix |V of

this document. The air lance shell be copobio of supplying 30 gsi through 8
3/18 inch diemeter nozzle. The eir strogm shall be directed 8t the adge of the
$9am no more than two inches from the seam edge. Testing of the fieid
fabrigos1od soame cheall bo performed at the ond of osoh work day. Enocugh timo
ghall be allowed for the seams to devci%p sdequats strangth before
commaencement of testing. Any defects| found during tasting shall be merked,
repaired, and rotested with the eir lance. All repairs shall be performad sc
describad in section 6.3.2 (Remadial Action).

B8.3.2 Remedial Action

if unbonded wress are locmted, they can often be repsired by ingerting
additienal chemical fusion agent Into the| seam opaning, and then roliing. If this
does not produce @ sausfaciory repair, then 2 pawch consisung of she same
geomembrane matariul must ba insrallad aver the rapair arsa. The patch must
sxtond a8 minimum of 8 inches beyond the arsa to be repaired.

6.4 DESTRUCTIVE SEAM TESTING

6.4.1 Sampling Frequency

Doctructive seam tacting ¢an be conductod aslong complctod field seams gt
intervais of Y000 feer {or at intervals indicated in the project specification, and
28 8ddressed by addandum to this documsnt).

§.4.2 Sampling Procedure

' Sampies shall be removed from the campleted geomembrane sesm by the
ingtallor. T he sample thall be labeled in a|clear and lagical manner. immediately
upon removal, the sample location shait be recordad on an as-built drawing.

t Any hoies In the geomemubrane resulting from destructive ssam sampling shall
ba Immadiataly repairad by natrhing the sempled sras with identical
somembrane material. The patch must extend 8 minimum of six inches
gyond the ropeir arga in all girections. The conrinulty ot 7epsirad ssmpling
' locations shall be confirmed via NOT methads describad atinova.
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6.4.3 Sampla Geometry

The minimwm sample geometry shiall ay fQllowvy;

Sample width shall be determined as the width of the field ssam plus six
N lnches un bulh sides of the seam.,

Sample length ghall be thirty six lnche).
' Ses Appendix V for a diagram of the rEquired sampie.

8.4.4 Disposition of Sampies

The eample deccribed above thall be cut into two squal segments. One half
of the sample shall be submitted for laboratory {or fielg) testing. The other half
shall be submirted to the owner for aichive storage.

6.4.6 Sampie Preparation for Testing

. 6.4.5.1 Conditioning

Conditlaning of the samples prior to testing is imperativse. Field
seams produced using chemical fusion agen: must ba allowad
o cure umtll the required strrangth valuas can be achigved.
Agoolorared ouring opn| bo agcomplighed by csonditioning tho
samples in a convectianoven' at 168°F for sixteen hours, Afier
conaltioning, the samplgs can be removed from the oven and
sllowed 1o equilibrate at room temperature for four hours.

If accelerated curing is| not an option, the 8amples must be
aliowad to cure at room termpersture, which msy wke seversl

) days.

Tha samples shall be chnsiderad raady for tasting whan tha
chemics! fusion sgent ador is no longer detectable.
|

£.4.5.2 Cutting of Test Speci‘imens

Spaciman dimansinns Ahull ha ane inch in width and shall
extend & disrance of four Inches on both sides of field seam.
Sampies musgr be out in & mannar which sllminates nicks o7
tears in thg‘_'c‘pecimen which could causs pramatura failura
{refer to ASTM D882 tor further information). Specimens mus?
be vut so thet the lpng dimension of the specimen is
perpendicular to the lenpth of the seamed sample.

A total of ton spesimons ahall be cut from the sample. Five
specimens will be used to perform bonded seam strength
testing with the remaining five specimens 1o be used for pesl
sdhoslan teoting. Detolls of the test procedures wre outlined
below.

8.4.8 Teeting Procedures

Spceimens shall be 1es1ed In order to determine bondod 868m atrength and
peal adhasion. The testing shall procepd as described by ASTM D882 and
ASTM D413 as modified by the National Sanitation Foundation Standard
Number 54-1801.

' An oven designed specifically for this purpose Is strongly recommendad
g
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6.4.7 Remadial Action - Destructive Test Failure

Cne of

the following procadures shall apply whenever 3 sample fails a

destructive test: :

1.

2,

The fisld seam shall be reconstructed between two test Jocstions
shown (0 have accepioble rvsylty; viwe loceted on either side of the
failed sample.

The seam shull Le treced outward te intermediate peints (a meximum
af 10 test from the failed sample in each direction) and sampled for
additional testing. If the semplas are found to provide acceptable test
resuits, the swwn is recanatructed batween theso two sampis locations.
If an Intermediate sample feils, the process is repsated to sstablish the
zone in which the seam is to be reconstructed. All reconstructed ssams
shalt be bounded by two locations from which samples passing other
dastructlve tests have been taken.

Reconstruction of fiald seame shail he:accomplished by either removing the
suspect seam, repositioning paneis and/re-seaming, of by installing & cep strip
1o cover tha seam under reconstruction, Cap stripping snall exxend & minimum
of six inches beyond the reconstructed seam in sll directions.

§.4.8 Vaerificotion of Repairs

Any Raepair requinng @ patch or cap surip shall be Identfivd v the ss-Lullt
drawing. Each rgpair shall undergo non-dastructiva 1eating as dasoribed in
section 6.3 sbove. Repairs which pass the NDT ghall be taken as an indication
ot proper repair. Failed NOT's will rasult In reconstruution s re-lesting of the
repair area until a passing result is ahralnad. :
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SPECIFIC PVYC FLEXIBLE MEMBRANE LINER INFORMATION

PVYC memprane iiners are the most widely used of all polyineric membranes for waste impoundments.
They show good chemical resistance to many inorganic chamicals; however, the inciusion of cartain

organic chemicals may limit their applicability (consuft Watersaver Company, (nc. for specific applications).

Special "Oil Resistant” (PVC-OR) grades of PVC are also available that possess a high resistance to oil
and/or organic chemicals and hydrocarbon attack.

PVC linor materiale gre produced in roll form in various widths and thinknasses. Most liners are used as
unsupported sheeting. bul fabric reinforcement can be incorporated. PVC compounds contain 26% to
35% of one or more plasticizers to make the sheeting flexible and rubberlike. They also contain 1% 1o 5%
of a chemical stabllizer and various amount of other additives. The PVC compound should not contain
any water soluble ingredients. Thare is a wide Ghoice of plasticizers that can be used in PVC shecting,
depending upon the application and cervice conditions under which the PYC compaund will he used.
Plasticizer sslaction is an extremely important aspect of a PVC liner material, since the loss of plasticizer
will result In a changa in physical properties. There are three basic mechanisms for plasticizer loss:
volatilization, extraction and microbiologic attack. The use of the proper plasticizers and an effective
biocide can virtually sliminate microbiologicai attack and minimize valalility ahd exnaction. The PYC
polymer, per se, is not affected by thesc factors,

The principal reason for loss of plasticizer is by volatilization due to the heal of the sun rather than
solubility in the waste fluid. Carbon biack prevents ultraviolet aitack, but does cause the absorption of
solar energy, raising the tempearalure (L & level that could increase the volatilization of the plaaticizer. A soil
or other suitablc cover matarial must be used 16 protect the PVC from heat, uitraviolet and waathering.
Cnvering a linar alse results In increased protection from unusual weather conditions, mechanical damage
and vandailsm.

Plasticized PVC sheeting has excellent Tensile, Elcngation Puncturo and Abrasion Resistance properties.
It is readlly seamed by chemical weiding, hot wedge and dielectric welding methods.

Watersaver Company supplias PVC, which utilizes only first quality resin, primary plasticizsrs, stabiiizers,

biocides and other additives. Wwatersaver Company ofters a wide variety of custorm fabrivuted PYC patwels.

USES OF PYC LINERS
PVC liners can be usad in many different applications, including:
oolid wagetae landfille —tailings impoundments
~dandfill caps ~irrigation reservoirs
—water treatment ponds —resarve pit linarg
~sewage lagoons ~fly ash disposal cells
-3and fiiter beds -1mgation canais
—evapaotranspiration fields -tnisture barmers
=golf course ponds - leachate collection ponds
=decorative lakaes ~fira water ponds
-fish hatcherigs -glormwater detention ponds
~mining heap leach pads ~80lar evaporation ponds

-ingustnal waste ponds & impoundments

Tho above information ie furniehed to sid the Design Engineer in selecting PVC for use as a
gRemambrane. Watersaver Company, INc.. as a material supplier. does not assume responsibility for
emors in selection, design, engineenng, quantities, dimensions or installation.

or additional information, cantact Watersaver Company, inc.

WATERSAVER CO, INC. * Plant/General Office » 5870 E. 58th Avenue * Commerce City, CO 80022
RO. Box 16466 * Denver, CO 80216 ¢ (303) 289-1818 » Fax {303) 287-3138

SOl AIMUSIII, BEINPLLIP PEDUIMIT BITEIT AP IWWTAIAS tssie VEP-ITTI MSLILI T RS  SNAEE TP YR WE W W e wwm oS e
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Landsaver Environmental t
Geosynthetic Insiallation Professionals

PRGE: 1913

. PVC GEOMEMBRANE SFECIFICATION GUIDE
ENGINEERING SPECIFICATION

Property Test Method Specified Values

"Thickness mils ASTM D-1593 10 20 30 40 50 60
(Nominal +5%)

Specific Gravity ASTM D-792 1.20 1.20 2.20 1.20 1.20 1.20
(minimum)

Minimum Tensile Prop. ASTM D-882
(each direction)

1. Breaking Factor Method A or B 23 46 69 92 115 138
(l1bs/in width) (1 inch wide) (2300) (2300) (2300) (23000 (2300)  (2300)
(PSI)

2. Elongation at Method A or B 32§ 325 325 350 400 450
Break ' (%)

3. Modulus (force) Method A or B 10 20 30 36 45 54
at 100% Elongation (1000)  (1000)  (1000)  (%00) (900) (900)
(1b/in width)

(ps1)
Tear Registance ASTM D~1004 3 6 8 10 12 14
(1bs, miniwmum) Pie C
Low Temperature,®C ASTM D-1790 -23 -26 ~29 -29 -29 ~29
(°F) , (-10) (-15) (~-20) (-20) (-20) (20)
Dimensional Stability ASTM D-1204 5 5 5 5 5 S
(each divection, % 100°¢ (212°F),

change maximum) 15 min.

Water Extraction ASTM D-3083  -0.25 ~0.25 ~0.25 ~0.35 -0.35 -0.35
(% leoss maximum) (as -=.'ified
in Anunex A)
Volatile Loss ASTHM D-1203 1.5 0.9 0.7 0.5 0.5 0.5
(% loss max{mum) Method A
Resistance to Soll ASTM D-~3083
Burial (7% change (as modified
maximum {n original in Annex A)
value)

1. Breaking Factor 5 5 5 5 5 5

2. Elongation at Break 20 20 20 20 20 20

3. Modulus at 100% Elongation 20 20 20 20 20 20

Hydrostatic Resistance ASTM D-751 37 60 82 82 110 150
(1bs/sq in. minimum) Method A
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Williamsburg Dodge BMP/SWM Facility Maintenance Plan

Inspection and maintenance of the facility will consist of the following measures:

1. The inspection for sediment buildup will be performed by visual inspection and a
physical determination of sediment depth within the forebay area, If the depth of the
sediment reaches the depth of 1.5 feet above the bottom of the forebay (Elev. 80.5),
removal is required using a rubber wheeled backhoe. At the same time or at least once a
year, clean the main detention basin bottom, riser and outlet pipe of accumulated
sediments. Dispose of sediment removed from the BMP facility at an acceptable
disposal site.

2. Perform maintenance mowing of dam and basin slopes at least twice a year. Trees
and shrubs should not be permitted to grow on any part of the graded dam embankment.

3. Perform soil sampling on stabilized pond soil areas at least every 4 years. Soll
sampling and testing should be performed by a qualified independent soil testing
laboratory, such as Virginia Tech. Apply fertilizer in accordance with test
recommendations.

4. In stabilized pond areas, if vegetation covers less than 40% of soil surfaces, lime
fertilize and seed in accordance with recommendations for new seedlings. If vegetation
covers more than 40% but less than 70% of soil surfaces, lime, fertilize and over seed in
accordance with current seeding recommendations.

5. Perform quarterly inspections of the forebay, riser section and emergency spillway for
the observance of collected debris. Immediately remove any debris to prevent the
obstruction of water, the movement of trash and litter downstream, and to maintain the
integrity of the structure and provide an attractive appearance.

6. Perform yearly structural inspections of the facility for damage. Structural inspection
shall be performed on the concrete riser, anti-vortex device, trash rack, orifice, outlet
barrel and pond embankment. If damage is evident, further investigation by a
professional engineer may be required to assess the integrity of the structure.

7. Perform quarterly inspections of the graded side slopes of the detention facility for
signs of animal/rodent borrows or slope erosion. Immediately perform necessary repairs,
refilling or reseeding.

8. Perform yearly observations of perimeter offsite areas that surround the detention
facility to ensure changes in adjacent land use, topography or access do not affect
maintenance, access or safety features provided for the facility.

9. Record Keeping. The landowner or designated representative shall keep reasonable,
accurate written records of inspections performed on the facility. Records shall
document routine maintenance and/or repairs performed. Coples shall be provided to
the County upon request.

10. The facility shall not be modified in any way without prior approval by the County.
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LINE TABLE

NUMBER!  DIRECTION DISTANCE
L1 S 3700°16" W | 33.74°
L2 N 8338°07" W | 50.00°
3 S 15°00°00° £ | 60.00°

CURVE TABLE

NUMBER| RADIUS | ARC LENGTH
C1__[2291.83'|  20.03

\PROPOSED
SWM/BMP
EASEMENT

T.M. 2320100050
EVELYN H. ANDERSON
7145 RICHMOND ROAD

P.B. 49 PG. 88

PLAT SHOWING A PROPOSED SWM/BMP EASEMENT
ACROSS THE PROPERTY OF JOHN E. DODSON, IN THE
POWHATAN DISTRICT, JAMES CITY COUNTY, VIRGINIA

T.M. 2320100050

SP-134.9y

.M. 24101000084

JOHN £ DODSON

P.B. 67 PG. 68
ZONED: B-1

Z10% RICHMOND ROAD

COUNTY

GEODETIC MERIDIAN

MONUMENT STATION

1306
(P.B. 67 PG. 68

JAMES C

w.e 52 PG 19
ZOMED: A1 T.M. 2410100010
C&J, LLC.
7055 RICHMOND ROAD RICHARD T. MINTER
ZONED: BY Certificcte No.
l% sUs vﬁo
T.M. 2340100022 SERASE
6991 RICHMOND £040 POTTS, MINTER and ASSOCIATES, P.C
DB, 715 PG. 97 NOTE: THIS PROPERTY IS LOCATED IN ? netnesrs, Tand Sreaoes lond Plavmare 0 L0 poter 06./13/2000
: ZONE _X_ AS SHOWN ON FEMA %690 Courthouss Road _Juite Scale: 17=100
fowom [RTM ] COMMUNITY PANEL NOQ.310201 0020 B (804) o e N  9902-29
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