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Stormwater Division

MEMORANDUM

DATE: March 15,2010

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: DCot3

PIN: 1240600001A

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

Property Description:

Site Address:
Box 25

Y Book or Doc#:

Comments

Toano Business Center

Common Area

8105 Richmond Road

Drawer: N/A

980007276

745

Page:

447

Agreements: (in lite rs of icsn drrc,
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Each file is to contain:

i! As-built plan

O Completed construction certification

.'J/ Construction Plan

@ Design Calculations

@ w.t"rshed Map

@ wtaintenance Agreement

7. Correspondence with owners

@ Inspection Records

9. Enforcement Actions
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a GO'PY
DECLARATION OF COVENA}ITS

INSPECTION/}V{AINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this 26th day of March 1998_,
between Michae I c . Brown LTQ and all successors in interest, hereinafter referred to as the
'COVENAIITOR(S)," owner(s) of the following property: Parcels 9 & 9A on J. c - c -
tax ma aqe I2-4 01 Ric

Deed Book -1-!g No. 1fi ry or Instrument No.
and James City County, Virgrniao hereinafter referred to as the UCOUNTY.U

WITNESSETH:

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

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

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

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

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

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

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

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

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

9. This COVENAI.{T shall be recorded in the County Land Records.

M# 8fooo7a74

Page I of2 fl.cc,tt-/+/ rry W ee' /?f I
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GrOiPY
IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF

COVENANTS as of this 3l': day of NAa,'..h , l9 1E .

Nrc-rr l€2r-. C.

COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF 8, , ( ?a

ua
Notary Public of the State of Vngini4 andrfor the City/County of-
personally appeared h1.oLo' / ( Al*,-r,.-- an

I hereby certify that on this 3l day of h,,,>o-L , W 7A , before the subscribed, a

printName/Title Mrc*xgu c-. aao,^rn/rcesrserr,?

covENANTOR(S)

Print Name/Title

, aforesaid

did acknowl8dge the aforegoing

ATTEST:

instrument to be their Act.

drainage.pre
Revised 2/97

{- 3l-aofr

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this 3 / day of
tTla o' ,ry4(

This Declaration of Covenants prepared by:

Mr"*oe, C. BeowJ
(Print Name)

?cerrue^tr
(Title)

?.o.%x llo5

@c.cr.^JNlr,L'rb

t r' t/.4, //iq1nzh, flC.C.

/ r/"''^,

(Address)

Page2 of2
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James City Counf, yirginia
Enviroumental Division

Stormw*ter Managernent / BMp Facilities
Rerord Drawing and construction certification Forms

{No!e: ! accordmcew-ithlhe-regutremen9 of lftt Chesupeaki Eay preseruation Ordintncs" Chryt#
23, Section 23-10{1), frltP's $wll be detigaad and mnrtiuued in iccordanccwith the mEnual enrldedIyo cilt County Guldeliaes for Design and consrrur:tion of Etormwater ilIauagegtent'BMp,*
Erosion dnil sedlment unffol Pollry and apptoted plans genivltty ragnire tftat itke canpletion olthe
F:oieAt nudprior.to rdeese of surety, an "ss-bvlltilVlmprcparel hyireglsteril.prof1a,5*ional
Enqlyr or Certifud Land Sirryor wwt bepravidedTor ine *aiirage sy*zmfor tIteFFjeU,
irclwling any East Mntagement Pradiic (zMF) facilial* In additin, jb, naz Todit*i tnvolvlng
the unstructio4 of tn imlnanding sl?tofiirc or dam eilhankfiert* cdij.rcathrn X ,iryu*vA ny o
Prafasional Engtneer who has inspected the sa:acilrc during its construd/iar; Cawently t&ere are
ol,er 20 water qualiy Epe BMp's utcepted hy the County. )

Secfion 1.- Site rnforxnstion;

ProjectNamc:
StilatEclBMP Nsme:
ProjcctLocation
FMP l,ocation:
CountyPler No,:

fBusincss
S Office
Ohdwaial
ORoedway

l(ot5
ProjectType: CIRecitleuid

O Commercial
O Lrstitutional' tr hrbtc
O Other

Tax lvfa/Parcel No.r
BMP ID Code (ifkncsrn):
Zoni:ng District:
Lard Use;
Sib r\rea (sfor acresJ:

BriefDescriptionofStormwsterMaaageme.nr/BMpF*cfity: Ffl f*rn4 - -_--____:----------...,.-.----

Nearrat Ycrtical Grpund Control ( if lnoua i;
tr trCCGeodetisOrornalCqntrol UUSGS O lbmporary E Arbitrary D Other
Statioir Nunrber or lilame:
Datum sr REfercaca Elcyation:
Contol Description:
Control Location fiom $ubject Facility:

Pagc I of 16
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signaurt;
D*tc:

I hereby certify to the best ofury krowlcdge
and belicf thai this rccord drnwing rrgrcscnts the actual
bonditioar of the Stomuatcr Managcment /BMp
facility. The frcility app€rs to conform w{th rhr
provirions of the approved designpla4 rpccificrtions
sfid storawewr uxiegaucntplaa cxceFt rs rpecific*lly
nEbd

{ Seal )

Yirginia Regktarcd Frufesoionnl Enginecr
or Certjiied Lsnd Sufl/evor

8006i 0Ofi

S+stion 4 - FrofessigEfll Crrtlfications;

Csrtifying Frofessionalsr ( Note: A RegirteredPra;fusioncl Engineer or Certified. Land SuntEtor is r*ponslblefor
preFeratbn of o Recod Drawing, somettmes relerred to as an As-EuiIt plan, for the
drainage slntemfor the project ineluding any Stotmwatl? ManagenmtlBMP Feciliti1*s.
A Register*l Profwional Engtneer is raponsiblefor the inspection, monitoring ani
certifirg.tiad. of stornwata. Management / BMP facilitius during its cottstruction, )

. Secord Drln'ine snd Constructiou Cq[lflfications for,stornwrter ManaremenlJ:.EMBJ$lfitias

Record Drswing Ceflilirs$Jg Construetion Certificatipn

FirnNrmc:
Mailing Address:

B$incss Phsne:
Far:

Nrme:
Title: Title:

Signamre:
Dete:

I hereby c€fi'tify to tlre best of my lnovrtredge
and belief thst this Stomcmter ManagementlEMP
facility wm nonitotrdaud corstucted in
accordancc withthc provisims of the apptoved
design plan, specifications aud sbfinwstcf
rlartagorn€nt pl*no except as specifically r.
noted. Pke.ga *e+-a,*F-t*J l*W',
,tri^hJ Iv\*1 ?-.tr1e-oocf ,l* aM,
rt{era^-'l-t'*- -

( Sc+l )

Virginia Rcgistere.rl

Professioual Eugiueer

Constrqetion Certifi cation

]- tr
FirmNarnc; E L-
Mailing Address:

Pqge3 of l$
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Certification for each of the BMP's can be in letter format or by use of the certification
statements in Section 4 of the James City County, Stormwater Management/BMP Facilities,
Record Drawing and Cowtruction Certification, Standard Forms & Instructions. A copy of
these requirements are attached

Record Drawins: Ael Ab rccrrrr6P NNI'oi

Z. 
, fttong with the record drawing set, submit completed record drawing and construction
- , certification forms, Sections 1 through 5, from the James City County, Stormwater

tl,fnl Management/BMP Faciltties, Record Drawing and Construction Certification, Standard Formst & fnsffuctions (packet). The Environmental Division began use of the forms and checklists in
this packet effective February I't 2001.

5. /

4,t'$1

The record drawing requires a certification statement. In addition, the professional seal on the
record drawing set requires signature. Refer to pages 3 and 4 of the James Ctty County,
Stormwater Management/BMP Facilities, Record Drawing and Construction Cert;ification,
Standard Forms & Instructions (packet) for record drawing certificafion statements.

If constructed, provide asbuilt information for rhe VDOT Infiltation Trinch BMp. In addition to
the dry pond BMP, this was a second BMP as proposed onsite in order to achieve 10 BMP points
for the site. The proposed infiltration trench BMP was to be a 135 ft. long subsurface stone
trench with triple 48-inch diameter perforated underground storm pipes. The BMP is situated
between Richmond Road and the parking area for Building 1. No asbuilt information was shown
for the Infiltration Trench BMP as elevation and dimensional data on the record drawing set
matches the approved design plan exactly.

Provide asbuilt spot elevation data to show that design top of dam elevarion (El. 94.0) was
achieved for dry detention basin BMP # 1.

Remove silt fence from along the downstream (west) toe of the dam.

Based on field observations, it does not appear that the VDOT Infiltration Trench BMP was
constructed on the site. This infilkation BMP was a proposed 135 ft. long subsurface stone
trench with triple 48-inch diameter perforated underground storm pipes. The BMP is situated
between Richmond Road and the parking area for Building 1. Provide documentation to
substantiate construction per approved plan Sheets 2 and ll.

The facility is intended to be a dry-type detention practice. Based on our field observations,
standing water approximately 5 ft. deep was present within the facility. This is indicative of
improper conversion from a temporary sediment basin mode to BMP mode (ie. removal of the
dewatering orifice) or clogging of the low flow water quality control orifice. The water qualify
(or BMP) control orifice intended for this structure is a 2-inch at Elevation 84. The basin must
be properly converted to a BMP device prior to release of bond.

4./

q"o'il

5t/

;,r'01

6- /.r If possible add the following County identifrers to the lower right hand corner of the record
o4$'I drawing: County Plan Number SP-14-98 and BMP ID Coder DC 013.

Construction - Related ltems: ,(r,nVo/ ry'*

,,*:

fztr'ou

,/'
f.z{'n
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,/
V/10-. ., {r excessive amount of large and smali size trash (cardboard, cups, construction debris, paper,
- y',7{'01 plastic, foam, insulation, tires, etc.) is situated within the interior side slopes and shoreline of the
/- dry detention pond. This trash could pose a significant threat to the function of the principal

spillway device. Clean and remove all trash from the interior of the BMP.

\./ 11. Clean and remove all toash and debris from within storm drainage skucture SS # 2. This inlet is
f,lf'ol a curb-type inlet situated near the southeast corner of the basin

,/ tZ. The stormwater conveyance channel which enters into the basin at the northwest corner (near

ftfi,tl Building# 4) is extremely eroded and EC-3 matting was not installed per the approved pi*.
Regrade the channel and install matting per the approved plan.

"/lJ 13. Once drained, observe the locations of pipes which flow into the basin. Clean and remove any

CC\.orl trash, debris or sediment from the pipe outfalls. Due to water depth in the pond, these outfalls
''. - - were submerged and not visible for inspection. Pipe inflows consist of a 36-inch storm pipe

which enters the southeast corner of the basin from storm inlet structure SS # 2 and, a24-nch
storm pipe which enters the northeast comer of the basin from storm inlet structure SS # 8.

Once this work is satisfactorily completed, contact our office appropriately for reinspection. We
can then proceed with final release of the surety and/or closing out the project. One reproducible and
one blue/black line set of the record drawings will be requireJonce theabove items are adequately
addressed.

Please contact me at757-253-663gor the assigned Environmental Division inspector, Jim
Rudniclcy at757-2594026 if you have any further comments or questions.

P.E.

Environmental Division

Attachments
SJT/sjt

cc: Arch Marston, AES Consulting Engineers - via fax
J.H. Pruden, C.A. Barrs - via fax
Jim Rudnicky, JCC Environmental Division Inspector

Sincerely

Scott J.

Civil Eng

G:\AsBuilts\SP1 498.dcO1 3
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TO*r/ o V# zZ I b3
7'2 A? fic'
ml ^ o&Etnet$rt6

James City County, Virginia
Bnvironmental Division

Stormwuter Management/B MP
Record Drawing und Construction Certffication Review

Tracking Form

County Plan No.:
Project Name:
Stormwater Management Facility:*y'
D

Information Received.
Adulnistrative Check.

n
J

(Required for all BMPs after Feb 1" 200lOnlv)
#rDate: *F ?f 0007zZb ?/zzfth
Location: fuO c.rffiTrtT

/

Jd'{-
Vr
Y,
w
tr

n ,/'g,
{"
{r.g,-J
g
J/
il

file. ce-

Actions: I
J / No comments. ,, l , ,l
{ .,1Qgpments. LetterForwarded. Date: 7 | lf | 0V

(.flfrecord Drawing (RD) Rcsvb r,ltTo

ffiConrt u.tionCertification(CC) ,Fc I Ee"cgvez V1*/o/
@Construction-Related(CR) 4enlyeprl f/ze1O/.
fl Slte Issues (SI)
fl other:

Second Submission:
Reinspection (if necessary) :

Acceptable for stormwater managment facility purposes (RD/CClCR/Other). Proceed with bond release.
If ok for fu1l release, notify Inspector and Inspector Supervisor using "Surety Request Form".
Check/Clean active file of any remaining material and finish "As-Built" file.
Add to County BMP Inventory/Inspection schedule (Phase I, II or IID. g
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and log into computer.
Add to JCC Hydrology & Hydraulic database (optional).
Complete "As-built Tracking Log".

t/
ourc, r" /t/1Ly'

-fl-t{ rg

Adgn(nistrative Check.

-g- Record Drawing
f'a IIELJ ^., Constmchon Certification
(Y)r RD/CCStandardForms

V hsp,Maint Agreement
BMP Maintenance Plan
Other:

Sta,gtfard E&SC Note on Approved Plan Requiring RD/CC or County comment in
EfYes fl No Location:
Assign County BMP ID Code: Code: D.O/3
Preliminary Input into Division's "As-Built Tracking Log"
Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.)
Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
Active Project File Review (correspondence, H&H, etc.).
Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.). t - ',
Inspector Check of RD/CC (forward to inspector using transmittal for cursory review). istt'//fU ,'
Pre-Inspection Drawing Review - Approved Plan (Quick
Final Inspection (FI) Performed Date:
Record Drawing (RD) Review ( *** ) Date:
Construction Certification (CC) Review Date:

il

DatelBy: s-/ztt/oy' Fc9

Plan Reviewer:

**t< See separate checklist.

;No /ntFrr-,7,-en& ,/* f2
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James City Counfy, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents
Record Drawing and Construction Certification Forms

Section I - Site Information
Section 2 - Construction Information
Section 3 - Owner / Designer / Contractor Information
Section 4 - Professional Certifications
Section 5 - Certification Requirements and Instructions

Record Drawing Checklist

Page

I
2
2
J

4

6
6
8
9
l0
ll
t2
13

l4
l5
t5
t6

I.
II.
m.
ry.
V.
VI.
VII.
VIII.
IX.
X.
XII.
xm.

Methods and Presentation (Required for All Facilities)
Minimum Standards (Required for All Facilities)
GroupA-WetPonds
Group B -Wetlands
Group C - Infiltration Practices
Group D - Filtering Systems
Group E - Open Channel Systems
Group F - Extended Dry Detention
GroupG-OpenSpaces
Storm Drainage Systems
Other Systems
References

(Associated with BMP's Only)

Issue Date
Februory 1,2001
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP's shall be designed and constructed in aecordance with the manaal entitled
James City Coanty Gaidelinesfor Design and Construction of Stormwaler Management BMP's.
Erosion and sediment control policy and approved plans generally require thst at the completion of the
project and prior to release ofsurely, an "as-built" plan prepared by a registered Professional
Engineer or CertiJied Land Sumeyor must be providedfor the drainage systemfor the project,
including any Best Management Practice (BMP) facilities. In addition,for BMPfacilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Cunently there are
over 20 water qaality type BMP's accepted by the County.)

Section I - Site Information:

Project Name:
Structure/BMP Name:
Project Location:
BMP Location:
Countv Plan No.:

Toano Business Center

Toano area offRt. 60 (8105 Richmond Rd.)
The rear of site and front of site
SP l4

Project Type: E Residential

I Commercial

I Institutional
D puutic

fl Business

! ornce
I Industrial
! Roadway

Tax MaplParcel No.:
BMP ID Code (if known):
Zoting District:
Land Use:

Site Area (sfor acres):

(12-4'tQ-9.9A',)
DCOI3
M-l with Proffers
Office Warehouse

X Other Offrce Warehouse 7.27 ac.

Brief Description of Stormwater ManagemenVBMP Facility: The facilities on site are comprised of an Extended Detention Dry
Pond in the rear ofthe site and an Infiltration trench located at the front ofthe site.

Nearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control (if known):

Dry Detention between buildings 3 & 4; Infiltration in front of
parkins lot to building l.

X JCC Geodetic Ground Control
Station Number or Name:

Datum or Reference Elevation:

Control Description:

N USGS ! Temporary

Too ofSS#2 and SS#8 on site

Control Location from Subiect Facilitv:

Page I of 16

f] eruitrary n other
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Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

Preconstruction Meeting Held for Construction of SWM/BMP Facility: I yes f] No X Unknown
Approx. Construction Start Date for SWMIBMP Facility:
FacilityMonitoredbyCountyRepresentativedu.ingCon't.
Name of Site Work Contractor Who Constructed Facility: C. A. Barrs Contractors
Name of Professional Firm Who Routinely Monitored Construction:
Date of Completion for SWM/BMP Facility:
Date of Record Drawing/Construction Certifi cation Submittal :

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

Section 3 - Owner / Designer / Contractor Information:

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

Name: Michael C. Brown
Mailing Address: P.O. Box I105
Williamsbure, VA 23 187-l 105

Business Phone: 757-566-8900 Fax: 757-566-8990
Contact Person: Michael C. Brown Title: President

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

Firm Name: AES Consulting Engineers
Mailing Address: 5248 Olde Towne Rd., Suite I
Williamsburg, VA 23 188-1986
BusinessPhone: 757-253-0040
Fax: 757-220-8994
Responsible Plan Preparer: G. Archer Marston, III, P.E.
Title: Vice President
Plan Name: Toano Business Center
Firm's Project No. 8003
Plan Date: lll5l98
SheetNo.'sApplicabletosWM/BMPFacility: 2 | ll / / I

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

Name: C. A. Bans Contractors
Mailing Address: P.O. Box 1489
Yorktown. V A 23 692 -1 489
BusinessPhone: 757-898-7282
Fax: 757-898-1282
Contact Person: Scott St. Clair
Site Foreman/Supervisor: Scott St. Clair
Specialty Subcontractors & Purpose (for BMP Construction Only):
N/A

Page2 of 16
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Section 4 - Professional Certifications:

Certi$ing Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsiblefor
preparation of a Record Drawing, sometimes referred to as qn As-Built plan, for the

drainage systemfor the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsiblefor the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawins and Construction Certifications for Stormwater Manasement / BMP Facilities

Record Drawing Certifi cation

Firm Name: AES Consulting Engineers

Construction Certification

Firm Name:
Mailine Address: 5248 Olde Towne Rd. Suite I Mailins Address:
Williamsburg, V A 23 1 88- 1 986
Business Phone: 757-253-0040 Business Phone:

Fax:Fax: 757-220-8994

Title: Vice
Name:
Title:

Signature:
Date:

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

Virginia Registered Professional Engineer
Or Certified Land Surveyor

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

Virginia Registered
Professional Engineer

(Seal)

Page 3 of 16

(Seal)
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James City County, Virginia
Environmental Division

Stormwater Management / BMp Facilities
Record Drawing and construction certification Forms

(-\ot-e: fn qccordanceyjt-llne requirements of the Cltesapeake Bay Preservation Ordinance, Chqtter
23, Section 23-10(4), BMP's shall be designed and constiucted in accordance with the manuol entitkd
Ilmes City Counly Guidelines for Design and Construction of Stormwater Management BMp's.
Etosion dnd sediment controlpolicy and approvedplans geniratty reqaire tt ot itt 

" 
compldion of the

Ploiey and prior to relesse of surety, an oas4uihn ptan jreparei ny i registered professignal 
.

Engineer or Certified Land Sirveyor must be prorta"afto, [he drainage iystemfor tie projecg
including any Best Management Practice (BMP) facitities. fn addition,for BMf ya"ilitio niavfug
tIrc construction of an impounding structure or dam embankmeng cert!fication i rcquired by a
Ptofessional Engineer who has inspected the itructure during its construction Cariently there are
over 20 water qualiE type BMP's accepted by the County. )

Section I - Site Information:

ProjectName:
StructurelBMP Name:
Project Location:
BMP Location:
County Plan No.:

ra'

UBusiness Tax Map/parcel No.:Project Type: O Residential
O C.ommercial
O Institutional
0Public
O Other

0 Office
O Industrial
0 Roadway

BMP ID Code (if known):
7-nnngDistrict:
Land Use:
Site Area (sf or acres):

BriefDescription of Stormwater Management/BMp Facility: DCy fS^4

Nearest Visible Landmark to SWMIBMp Facilitv:

Station Number or Name:
Datum or Reference Elevation:
Control Description:

Nearest Vertical Ground Control ( if known ):
O JCC Geodetic Grorurd Control O USGS O Temporary

Control Location from Subject Facility:

Page I of 16
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Section 4 - Professional Certifications:

Certiffing Professionals : ( Note: A Registered Professionatl Engineer or Cerffierl LancI Survqor is responsible for
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage systemfor the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsiblefor the inspection, monitoring and
certification of Stormwater Management / BMP facitities during its construction. )

. Record Drawing Certification

FirmName:
[dailing Address:

Business Phone:
Fax

Name:
Title:

Signature:
Date:

I hereby certiff to the best ofmy knowledge
and beliefthat this record drawing represents the actual
bondition of the Stormwater Management/BMP
facility. The facility appears to conform with the
provisions ofthe approved design plan" specifications
ind stormwater management plan, except as specifically
noted-

( Seal )

Virginia Registered Professional Engineer
or Cedified Land Surveyor

Construction Certification

Business Phone:

I hereby certiff to the best of my knowledge
and belief that this Storrrwater Manageme,nt/BMP
facility was monitored and constucted in
accordance with the provisions ofthe approved
design plarq specifications and stormwater
management plan, except as specifically ,,
noted. Plta..se- s-q{-dR+V-"L.J le-Wr' r A
A"-t-J Iv\*1 z q, z-oo,l ,h- ^&t,+"r--V-n.,
r tt? 7 4l*tt g-r.t '

Virginia Registered
Professional Engineer

,i114& $,i?a
{tt}'
i ,,.f: ;

FirmName: gas, L +.Q.
MailingAddress: tOB Engt"..r^ ned* s..l&_I

\y'rt\.

Page 3 of 16

( Seal )
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WilNS
CONSUTTING ENGINEERS

5248 Olde Towne Road . Suite 1 . Williamsburg, Virginia 23188

(757) 253-0040 . Fax (757) 220-8994 . E-mail aes@aesva.com

November 3,2003

Mr. Scott Thomas
James City County
Environmental Division
P.O. Box 8784
Williamsburg, Virginia 23 187 -87 84

RE: Toano Business Center - Record Drawing Certification
AES project No. 8003

Dear Scott:

This letter is written in response to your letter dated April 14, 2003, which includes your
comments concerning the record drawings prepared by AES. Please find below our responses,
which are related to the record drawing section only of your letter, items 3,5, alrrd 6.

3.- AES has prepared pages 1- 3 of the construction certification package for this project and
has signed and sealed same.

5.' The as-built elevation (93.95) has been added to sheets 2 and 11 of the record drawinss.

6. The JCC plan number and BMP code number have been added to the record drawins note
in the lower right corner of each drawing.

Also, in response to item 4, AES personnel have visually inspected the infiltration trench
through SS# 15 and have determined that three 48" perforated pipes have been installed.

This concludes AES' response to the record drawing comments. Please find attached two
(2) copies each of the Record Drawing Certification and the Record Drawings for your review
and approval. Scott St. Clair of C. A. Barrs and Michael C. Brown will be responding to the
remainder of the comments. Please feel free to contact me if you have further questions or
comments.

Sincerely,

AES Consulting Engineers

#/a
G. Archer Marston, III, P.E.
amarson@aesva.com

Michael C. Brown, Michael C. Brown, Ltd.
M. Scott St.Clair, C.A. Barrs

S:VOB S\8 003\00\WORDPROC\Document\800300L08 -eam.doc

P" + -/<

,ffi#:ffi,
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0il/28/2004 FRI l3:2$ tAX

109 Inglrfi Roed
Strl1p 1

Willhmsburg. VA ZgIEE
(757) 229-5077

W
To;

Mr. Scott J. Thornas, P,E.
Jarnee City County
Environmental Division
101 Mounts Bay Road, P O Box BZ84
Williarnsburg, VA ZB1 EZ-ETB4

Phoue: (757)253-6639

I

I From: Milte Galli

Fax Cover Sheet
Drtr: May 28, 2004

# of Pages (iucl. cover) 6

Fsx: (757) 2594032

Id001/00$

Re: BMP Certitication

EG$ Job # 07:6914 - Toano Buisness Center BMP

Remarks: I Urgent I nepry ASA,P ITJ nor Your Revie* [l Flease comrnent

$cott, v/e are subrnitting this as requested by Smtt St. Claire with C.A. Barrs Contractor. Please
call if you have any questions.

MIKE

copy: Scott $t" Ctaire * CA Barre 
,L 0 \5

. aCL

s?'t1-1u

Originals to Follow Via:
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ERospN o* tE&I9nf;Bon*o. *oo,
FOB JAMES Cfi€OUNTY, VIROINIA

rHE PURPOSE OF IHE EROSIO{ CONTR9! Uq $JRES Stlofit{ o{ ltEsE. PL NS SHALL BE T9 PRECU',DE IHE

TRAr{spoRr oF Att yT IERE9RNE sEDila{!'L lteiiiinp'ti-riix qS{,Iiubnot{ rcnunss mot BllERlNo

o.tro ADJAcanr pRopERlEs oR srArE wlCFi:-iF'niut'tNspl|nq!-RdGAts rHE INADEQI AcY 0F rHE

prAN To co{RNE sEDIM's{Tr6'rilE-i;miEqi^.9[E, f.tqoP.F!^]E tiooncrnons ulu BE llAoE ro
coRREcT ANy pLA|t DEnoENclEs. lx 4go-r1qf i6 ilisf'iiolEs, 4! rnouso'ls 0F IHE \'/lRoNlA

EiitSist riiii sdbllExi'do|tTdol niizu-unorc *tru- 
^PPLY 

ro Tllls PRo'Ecr'

1. Atr EROSTON AND SEDTMENT CO{IROL n!:iqJRES SllALL BE INSTiUED AND UAINTNNED lN AC@RDAI{CE

UrtrH tHE 'vtRctNtA ERosoN AND sEDNMEI{rtiir-nc[. ttlltDppot<:- THE coNTRAcToR srlAl BE

THoRcTJGHLv FAMIuAR wrH Au AprucAgrE-iEidunei--coiiAxo iliERsN vltllol UAY BE PERnNB{T

TO THIS PRO,[CT.

2, A[ poNTS OF Cot{STRUCI|O{ NGRESS ll{g EaREss sH4! qF PROIECIE} BY A ftnPORARY @NSIRUCnO{

EilTRANcE To pRE\;ENT rRAo(Nc oF MUg oir6'-pUeud'fr-orrlcf:wrn AN E{TRAI{CE PEnmr FRoll

lDoT ts REqIJIRED pRtoR To A|ty co1-sli9friir'r-cnvrnEi ttt1l shn ntcnn-oF-It ts wHERE

'EDTMENT 
rs TRANsFoRTED oNTo A puBucidlb'iil'RiiiE iiiE Horii st{Atr BE IHoRoJcHLYctlA]'lED

AT IHE END OF EACfI DAY.

3. A pREcO.lsIRucIloN{ uEEIINC stlAlt FF H-EI.O O{ s|IE BJ!!qS-I.IFE cq.||!IY'-ltrilFlFoPER' IHE PRofCT

EN61NEER. rno uE' iiiirfr ricrcfr' rnron_rQTs{imci-oF- iii{L4tt usTURBlNo PERulr. IHE

co{tnAcroR s}tAtr suBulr A sEQtJENcE or-crirlrnuclor.ip-ltg caittw.lon l?nq-v.AL PRIoR To IHE

pREco{sTRucTror{ uEEnNc rHE co{TR cioi-iiii'iufFLy .n{i-Frii6iinbitdi uyti$ slrH IHE NAilE oF tHE

rNovrDU^L rfxo ffru BE REspoNsBr..E FoR Efriudifr'o-rilixrbrriiof r#-risiAurD trE $JRES o{ A DNLY BAsls"

+. s€DlMEr{T EAS|NS A}lD rRAPs, PERIUEIE!..DIKES, S@lUq{I q^!$TS Al{D OIHER MEAE'jRES INTENoED

To tRAp SED1MENT oN-stTE uusT BE e$fr'fcfr-'1f; ndsir srep tH GR1p1N6 Al{D BE UADE

nNcnoNAt BEf,oRE uPst-oPE rlro q9ryn'ari{dTrflis'FdqE-iARIt{di3q9].u1E9.pucl{ As DAlls'

DrKEs, AND oNrnso{-i [ubf BE 
'srrrio 

aF6'i0rix-i6:rnuoiffr-f riirrn nsrurmott. PERloolc

tNspEcTto{s oF IHE ERosloN corrnor- qe1bffs niA[-dE uf95 xi rssess fiER cotlDltlo{' A}lY

NEcEssARy lt^tNTENAllcE of tHE uErgtES"Ei-dl"d'arq{ittltED lv-fotrruv uPq! NonncAnoN BY

IHE corlNw Ar.ro snAr.r- rNcLUoE nre nrpinliTElsriRE itNrAdED Ef-HtV sreco{TRAcroR lNcLUDlNo

TXOSE OT IHE PUBUC UIIUTY COIPAN]ES.

6. $,lRF CE FLOYfS O\€R CUT AND ntl $OFES S[lAlL BE CO{JlqlfD BY grHER. @lqEcnNo FLoV{S FROil

rRANslERsrNo rHE sLopEs oR By rHsrruifio-ii'frirrch-gryrces ro s iELY^ LorER WATER Dofil{sL@E

rfiTHour cAusNc ERosoN. A rEnpoRARi'i:id6,,tRbo|t (stii. a sFec. s.to; stlAll BE lNsrAtlrD

PRIOR TO IHE END OF EACTI IIORKINC OAY.

6. SEDIMENT CO{TROL ltEAsuREs uAy REQTJ|RE UTNOR Rg,D ADt -Sr}lB{rS AT tlME OF CINSTRUCTIO{ TO

tNsrJRE rHErR II.ITENDED puRposE s rccolpr]S*o." atuiiotuatrrl uvtso{ APPRov L Yllll BE

hFouineo Fon oTHER DEvlArlot{s FRoM rHE APPRo\ED Pl,rt{s'

7. IHE COT{IRACTOR SI{AII PIJACT SOL STOCI(PIITS AT THE LOCAIIONS SHO$N ON IHIS PL4N OR AS DIRECTED

By rHE EN61NEER. soL sTocxp1cs grAli'dEsilbrriko on_iloncuo TIIIH SEDIMB{T TRAPPING

MEASTJRES. on-srE w srE oR BonRow AiEAS'5ttIr BE-r3iolo gY-I[E- qU!!rylE]lr L

DrvrsroN pRroR To TlrE rMpoRT oF Al,,ry edhiili-d'Lleonr or trV-wrsn fo on FRoll THE PRoccT sIE

6. rHE CON{TRACTOR SHALL COiPTETE DRAIN4GI FAOUI|ES lllrHlllo DA!€ Fo|'lovtlNc corft-€TloN 0F

Rouctr GRADTNo AT ANy poNT rfiTHrN nre-Fniucr.'-rHE iNsiluJnot or onlxA0E F oullEs sHAtl

r^,.E pREcEDENcE o\ER Ag uNoEncRoqb'tjifridl 
'ii1f;\li:_Dtrotdi rnov qLltNAcE srRucruREs stlALl

BE sT BruzED rMMEDtAmy rrTER coNsnlrc-nd'5F-srue' ,tti tttct-uDEs tNsrAurno{ 0F ERosON

co.rrRoL sTfiE oR pA\ED DrrctrEs v*renfiEoiirnb.-'lri olrfiAct ou-ul+ REQIJIRED FoR A STREET

MUsf 
-aE 

coupUrru b'EFoRE 
-STREEI 

cnrOno oR UIIUW lNsT [Ano{ BEolNs

9. PERMANO{T OR TEMPORARY SOL STAE|UZAnON UUST BE iqPUED TO At"L DENuo@ AREAS $lIHlN 7 DA}S

^FTER 
nNAL GRADE ts REAfiED oN ANy iijindft-oF rHE s!E..sor-'3tr-tuzmqlu.usr Also BE APPUED

ro 9ENUDED ARE^5 rfyrcg MAy Nor ae er-iriili- cRAD-i-aui:Uu-nry-eii-oonuANT (uNlxsruRBED) FoR

LouGER THAN ro DAr€. sorL sr sruzrniiN'iiilsiiilslxcuno!-lalxiAnla eslrsuslluB{T. vuLcrllNo

AND THE Ernr-v rpi'ucinoi-or cnnal aAsE UTTERIAL oN ME s lo BE PAvED'

10. NO MoRE IHAN 5oO FEET oF SAI{ITARY SETER, STORI{IETE,^!.ITERUNES' 9! ltlPlltcRouND UlluTY UNES

ARE To BE opEN AT o.tE TtuE. rouowxiiTri'srlrliirgqor_ptv eonloi or rHEsE !TE{$ AtL

DtsruReED AREA5 ARE To BE lllyEDlrmfSirgitzeO 0.e.' DIE S [lE DAY)'

rr. lF DtsruRBED AREA sT BluzAIloN ls To 9q ACCOTPUS|{Eq ot's!!9 IHE U0}|!1S-.0F-9Eg1IBE&
JANUARy. oR FEBRSARy, srABruzAng! giul-66ribsi or lrulctrilto nt 

'AcxtonorncE llIH sPEclFlc no{
J.ib. 

-'sieono wu-iiiiH i^l(fFucE As soo}l As IHE sE soN PERYlrs'

THE IERU SEEDINO, RNAL VECETATI\E C!. yB.!n sT Eluz tloil..ql uls ETE Plll{ sH^tl. IEAI'I l}lE

srJcc6ssnrL cERMrNAno{ Ar.rD Esr BrJ*rugqr"oii-CrABil-*trss-gown rnou r PROFERLY PREPARO

5EEDBEo coNTAtNlNo THE sPEoR61 1lrgu1p-d-$!..1[-f.Aq-rennUZen N AcmRDAt{cE llllH
spEonc^nol r.sz, penirfriii'sEEDtlio. 'rn-nr6nrffb{/iJdi-neottno As xEcessrnv ro B{srRE

ESTABUSTIUEI.IT OF GRASS CO\ER.

Au- sroPEs SIEEPER THAN 3:l Stl^u ryiE-lRE THE USE QF-qRq9o{.^co{lRoL aINKEIS $',C}l AS D(CASoR

BL NKrrs ro ArD rN rHE EsrABusrysrr or- r Giri$yi'99!$l_rlsiitltnot snat BE N AccoRDAl{cE

wrftr spEonc non s.rb] liJLHiN?.'Nii rirtri,irfcfriieii'S Niinuflots No sLoPEs srlAl! BE CREATED

SIEEPER lHlrt{ 2:1.

t4. IN|ET PROTECIIO{ lN ACCORDANCE Yttt!! TEqncAno{ t.07 S}lAll BE PROVIDE) FoR AII SToRU oRAIN
"' li,iuis li 5oon rs-iilbnc L Fo|IOWNC coNsTRucTlotl 0F sArlE

I5. TE}IPOItARY UNERS, SUO{ AS POI.YEIII\I.O{E-SHEEIS, SHATI BE PROVIDED FOR AI' PA\@ OITCTIES UNTIL'- 
iHE FtnurxExr colctert UNER ls lNsralrD.

ro. PA\ED DtTCflES SHA|! BE REaUnqp_y{HEREVER EROSION 19 EVIDSIT. PARTICULAR ATIET{rIO{ s}lAl'l 8E
'-' beiiro'rxosa rnsrs wllERE cRADES ExcEED 3 PERcENT.

rBrpoRARy EROSOT{ CoNTROL UEASTRES ARE NOT TO BE Rn|o'rED.UNnL At'L DISTI RED.A!F S ARE

5rAEU?ED. rrnn slatrjtilron'iFColpad,.m'MEAstRas sxru ae RarovED lllIHN n} DAIE

''APPID 
SEDIMENI SHAI.I BE SPREAD AND SE$ED.

As-BUILT DRAwtNGs uusT BE pRovtDo Fon Au, DErE{noNA{P-FAourEs. 4!o !{Lql-corlnsno{.
TxE co{slRucllo}r oF ni-tEiiiriiiftTfrF Fi6-unEi-aii^ii BE,qElno sv A PRoFEssloNA B{o|NEER

uuo tNspEclED ue srnEirt-n'i biiillia bolraffqngflnrq-g-nn=crnot snil!-sr IE-tl r r0 rHE BEsr

6i-HanEi',ilociihri'iixtwii@ AliglEii#;ni'i'Srn0crunE *rs consrnucreo N 
^ccoRo^t{cE 

TrlrH

rue ppnovrt PuNs AND SPECIRCAIoNS. ,.

12.

15.

17.

l&

60' CLEARING LIMITS MAY VARY

DUE TO SLOPE F]LL
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4.

DAM CONSTRUCTION NOTES

A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM

SITE SHALL BE PERFORMED BY THE OWNERS TESTING AGENCY.
THE GEOTECHNICAL ENGINEER SHALL SUBMIT TO THE JAMES CITY COUNTY

ENVIRONMENTAL DIVISION FOR APPROVAL, THEIR RECOMMENDATIONS FOR

DAM DESIGN, CORE TRENCH WIDTH AND DEPTH, ANTI-SEEPAGE CONTROL

, ETC. THE GEOTECHNICAL ENGINEER WILL INSPECT THE DAM DURING

CONSTRUCTION. AFTER COMPLETION THE GEOTECHNICAL ENGINEER SHALL

SUBMIT TO THE COUNTY A LETTER CERTIFYING THAT THE DAM WAS BUILT

IN ACCORDANCE WITH THE PLANS, SPECIFICATIONS AND RECOMMENDATIONS

FoR THE PROJECT. 
$

SITE PREPARATION: THE CONTRACTOR SHALL STRIP ALL AREAS OF THE

PERMANENT CONSTRUCTION TO REMOVE ALL UNSUITABLE MATERIALS.
THE UNSUITABLE MATERIALS TO BE REMOVED BY STRIPPING SHALL
INCLUDE ALL TOPSOIL, DEBRIS AND VEGETABLE MATTER, INCLUDING

STUMPS AND ROOTS, AND ALL OTHER MATERIALS WHICH MAY BE

UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION.

EMBANKMENT: THE EXPOSED SUBGRADE SOILS SHALL BE CAREFULLY
INSPECTED BY THE GEOTECHNICAL ENGINEER. ANY UNSUITABLE
SUBGRADE MATERIALS THUS EXPOSED SHALL BE REMOVED AND

REPLACED WITH A WELL COMPACTED, SUITABLE MATERIAL.
DENSITY TESTING AT THE DISCRETION OF THE GEOTECHNICAL ENGINEER

SHALL BE PERFORMED AT THIS TIME.

THE EMBANKMENT SHALL BE KEYED INTO THE UNDISTURBED
(rxrsrxc) sotL STRATUM.. EMBANKMENT sHALL BE KEYED

INTO THE STRATUM AS SPECIFIED BY THE GEOTECHNICAL
ENGINEER. THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL
BEAR ON FIRM AND STABLE EXISTING SUBGRADE WHICH HAS
BEEN PREPARED SO AS TO REMOVE ALL ORGANIC, LOOSE. AND

GENERALLY UNSUITABLE MATERIAL.

ALL MATERIALS TO BE USED FOR BACK FILL OR COMPACTED FILL

SHALL BE INSPECTED AND TESTED BY THE SOILS ENGINEER
IN ACCORDANCE WITH ASTM D2487 PRIOR TO PLACEMENT
TO DETERMINE IF THEY ARE SUITABLE FOR THE INTENDED USE.

THE FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW
AREAS. IT SHALL BE CLEAN MINERAL SOIL, FREE OF ROOTS, WOOD

VEGETATION, OVERSIZED STONES, ROCKS, OR OTHER OBJECTIONABLE
MATERIAL. SOILS WHICH ARE APPROVABLE FOR THE CONSTRUCTION
OF THE IMPERVIOUS CLAY CORE, AS DEFINED BY THE UNIFIED SOIL

CLASSIFICATION SYSTEM. ARE CH, INORGANIC CLAYS OF HIGH

PLASTICITY; CL, INORGANIC CLAYS 0F LOW TO MEDIUM PLASTICITY,

GRAVELY CLAYS, SANDY CLAYS, SILTY CLAYS; SC, (WITH ENGINEERS

APPROVAL) CUnVeV SANDS, PooRLY GRADED SAND CLAY MIXTURES.
MATERIALS TO BE USED FOR THE CONSTRUCTION OF THI SHELL

SHALL BE SELECT BACK FILL FREE OF STUMPS, ROOTS, ROCKS,

TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE IMPERVIOUS

CLAY CORE. THE FILL MATERIAL'S MOISTURE CONTENT SHALL BE +5
TO -2 PERCENTAGE POINTS OF OPTIMUM MOISTURE CONTENT,AS . .

DETERMTNED BY ASTM D2216 (1.E. lN GENERAL THE FILL MATERIAL

SHOULD CONTAIN SUFFICIENT MOISTURE SO THAT IT CAN BE FORMED

INTO A BALL WITHOUT CRUMBLING. IF WATER CAN BE SQUEEZED OUT

oF THE BALL, lT lS TOO WET FOR PROPER COMPACTION). FILL

MATERIAL SHALL BE PLACED IN 6 TO 8-INCH CONTINUOUS LAYERS

OVER THE ENTIRE LENGTH OF THE FILL. FIRST LIFT ON SUB GRADE

MAY BE PLACED AT A DEPTH UP TO 30 INCHES TO BRIDGE

SUBGRADE SOILS WITH OVER OPTIMUM MOISTURE CONTENT.
COMPACTION, AS NOTED ON PLAN, SHALL BE OBTAINED GENERALLY BY

USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE
MERGED NATURALLY INTO THE EXISTING GRADES.
THE OWNER,S TESTING AGENCY SHALL PROVIDE A TESTING PROGRAM
TO ENSURE THE DAM WAS CONSTRUCTED IN ACCORDANCE WTH THE

GEOTECHNICAL REPORT'S RECOMMENDATIONS. THE LAB SHALL,
AT A MINIMUM, TEST EVERY LIFT OF FILL. IF THE LIFT EXCEEDS
15,OOO SQUARE FEET THEN A TEST SHALL BE PROVIDED, AT A
MINIMUM, FOR EACH 15,OOO SQUARE FEET OF FILL IN THE LIFT.
THESE TEST RESULTS SHALL BE PROVIDED TO THE OWNER
AT AN ONGOING BASIS. AT THE COMPLETION OF THE EMBANKMENT
THE TESTING AGENCY SHALL PROVIDE THE OWNER
WITH A LETTER TO CERTIFY THAT SUFFICIENT TESTS HAVE BEEN
TAKEN TO ENSURE THE CONSTRUCTION IS IN ACCORDANCE WTH
GEOTECHNICAL REPORT,S RECOMMENDATIONS. SHELL MATERIAL TO BE
SELECT F|LL (COMPACTION TO A DRY DENSITY OF 90%). CORE SHALL
BE IMPERVIOUS CLAY WITH A COMPACTION TO DRY DENSITY OF 95%.

CUTOFF TRENCH/KEY TRENCH: THE TRENCH SHALL BE EXCAVATED
ALONG THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH AND WIDTH

SHALL BE AS DETERMINED BY THE GEOTECHNICAL ENGINEER.

THE MINIMUM BOTTOM WIDTH SHALL BE WIDE ENOUGH TO PERMIT OPERATION
OF COMPACTION EQUIPMENT, THE SIDE SLOPES SHALL BE NO STEEPER
THAN 1:1. COMPACTION REQUIREMENTS SHALL BE THE SAME AS THOSE
FOR THE EMBANKMENT. THE TRENCH SHALL BE KEPT DRAINED DURING
THE BACKFILLING-COMPACTING OPERATIONS.

PRINCIPAL SPILLWAY: THE BOTTOM OF THE SPILLWAY RISER
FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE

GEOTECHNICAL ENGINEER TO ENSURE THAT ALL UNSUITABLE AND
LOOSE MATERIALS ARE REMOVED AND THAT ACCEPTABLE BEARING
CONDITIONS EXIST IN THE EXCAVATION,S BASE.

ALL JOINTS IN THE PRINCIPAL SPILLWAY RISER STRUCTURE AND
BARREL SHALL BE OF WATERTIGHT CONSTRUCTION. THE RISER OF

THE PRINCIPAL SPILLWAY SHALL BE SECURELY ATTACHED TO THE

BARREL BY A WATERTIGHT CONNECTION. THE BARREL AND RISER

SHALL BE PLACED ON A FIRM COMPACTED SOIL FOUNDATION, THE
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BTTNIpngPAREDSoASToREMOVEALLORGAN|U'LL,L,)L'A|\t./
CTNgNNLLY UNSUITABTE MATERIAL.

ALLMATER|ALSToBEUSEDFoRBACKF|LLoRcoMPAcTEDFILL
SHALL BE INSPECiC6-EHO TESTED- BY THE SOILS ENGINEER

IN ACCORDANCE WiiH AS1I,l/l D2487 PRIOR TO PLACEMENT

TO DETERMINE IF iHTV ANT SUITABLE FOR THE INTENDED USE'

THEF|LLMATERIALSHALLBETAKENFROMAPPRoVEDBoRRoW
AREAS. rr SHEUJ gi CIENN MINERAL SOII' TREE-OF ROOTS' WOOD

vEGETATtor.r, ovEndzto Sror'rEs, n6Cx5,- oit olHg1 oBJECTIoNABLE

MATERIAL. Sorrs'wnrCn 
-enr 

nppnbvarirr ron THE- coNSTRUcTION

OF THE IMPERVIOUS CLAV CORE, Ni OEFTTITD BY THE UNIFIED SOIL

cLAssrFtcAlou svsrilu, nne cH, INoRGANlc cLAYs oF HIGH

PLAST|CITY; cu, rr.tonbnrurc cunvs oi t-ow To MEDIUM PLASTICITY,

cRAVELv cLAYS, inr'roi ClRvs, stt-iv 
-clnvs; sc'- (wlrH ENGINEERS

AppRovAL) Cr_lvE-i'ieNo{ poonuv cnaoro SAND 
'CLAY 

MIXTURES'

MATERIALS rO gi USiO }CJN THE_CONSTRUCTION OF THE SHELL

sHALL ee seLEci BlcK rul rneE-oF sruMPS' RooTS' RocKs'

TRASH, ETc. AND 5inuu BE MoR.E prnvrous THAN 
-THE 

lMPERVlous

cLAy coRE. rHr iiui-i'ririciru's r',loisrunE coNTENT SHALL BE +3

TO -2 prncErurncr porNrs or opituuM MOISTURE CONTENT AS

DETERMTNED By A:iil oiztalr.r. rN GENERAL THE FILL MATERIAL

SHOULD CONTAIN SUFTiCTENT T"TOISiUNT S_O THAT IT CAN BE FORMED

INTO A BALL WITHOUT CRUMBLING. 
-IiWNTER 

CAN BE SQUEEZED OUT

OF THE BALL, rr ii 
-rOO 

wET FOR PROPER CoMPAcTION)' FILL

MATER|ALSHALLBEPLACEDIN6To-a_TUcHCoNTINUoUSLAYERS
OVER THE fulne-ffrlCiH-Or rHr rrul. FIRST LIFT oN SUB GRADE

MAY BE PLACED.Ni-N-DEPTH UP TO 50 INCHES TO BRIDGE

SUBGRADESoILSwTTTTovEnoPTIMUMMoISTUREcoNTENT.
COMpACTION, AS NOrfO On plnr.r,'SHnli 

-e-f 
OSIAINED GENERALLY BY

UStNc A SHEEpSTdOT-COl'lpeCrOi. FINISHED GRADES SHALL BE

I',TiNCEO NATURALLY INTO THE EXISTING GRADES.

THE OWNER'S TESTING AGENCY SHALL PROVIDE A TESTING PROGRAM

TO ENSURE THE DAM WAS CONSTNUCTiO IN ACCORDANCE WITH THE

GEoTEcHNtcALREPoRT,SRECoMMENDATIoNS.THELABSHALL,
ATAMINIMUM,TESTEVERYutrrorrtuu.|FTHE-L|FTEXCEEDS
15,ooo SoUARE FeEr lHeu A TEST SHALL BE PRoVIDED, AT A

MINIMUM. FOR EACH 15,OOO SQUARE FEET OF FILL IN THE LIFT'

iiiSE rESr NESUITS CNNIU BE PROVIDED TO THE- OWNER

7.

AT AN ONGOTNG eASlSl ef int COviiurrrON of THE EMBANKIyENJ ,.,,,:i;,;.,'.,.

THE TESTtT'ro lcEr'iiY-sHnlu FCbvroe irie'bwHe!.iTt* i"t{"* I s*# ri;,;i.;.;:;
wrTH A LETTER To CERTTFY THAT qGriblE||I.lixll{ysP,5glffiW**m,
ll'lit'i S'd,i[, # ifi t ] i.inr iTfr'u circin 

rii: ri.i'4cqoF!i nWili
GEoTEcHNr cau n eiOnr S nECOt tt,tEH OeloN S.rI.SHELL{ \,tlTq5lltt$l
#;E;i' ;Lt (coM'pncrrop io- R, oRi,: oepsrv or eq%)._q9.RE_sll!t,
BE tMpERvrous ciai wiii I coMpAcilbN,TO: DRY'DENstw o_[t3,?"$

,, I . .,:.r i.lll. :,ii:r,.:.tlr.l* {*'?ftfl qry$qt*#3

curoFF TRETqH/fiv *e-r1cU - ttE rniy.iH. .iiAfi;riE'dxbdViistjffiffi
ALoNG THE cENTERLINE oF THE oni,r. iHe MINIMUM'llgtg nND',ttttlD-Tlo,l
ALONG THE CENIEKLINL 9r IHL UAM. ',lnE vrrrrrrvr\.,rvr vb' 'r..;t'.r,-.

SHALL BE AS Ocrinl,rirleO AV THE GEOTECHNICAL ENGINEER-,,.-,:-:--i,tili
TH E M I N I M u M B o TroM- W!-q U slL +!L,qE g,Dg Flr o.u.,cfi 

, 
T g iR Tyl'Jtrolfff 

t' o*
6F'ctsii#tTrdN' LourpMENT. THE srbt ifoeis-lr[LLl BE N0 ITEFIII- :,,

THAN 1:1. coMPACTION REQUlREl,liNrS 
-Snnr-r- 

BE-THE SAME AS THoSE'.'

FoR THE EMBANKMENT. THE TREN6'p snAr-r- BE KEPTiTDRAINED DURING '

THE BAcKrtntNc-coi'jpacluc oPERATIONS' r:

PRINCIPALSPILLWAY:THEBOTTOMOFTHESPILLWAYRTSER
FoUNDAT|oNBASETxceveIoNSHALLBEOBSERVEDBYTHE
cEoTECHNrCnl rr.r'crNein ro ENSURE THAT ALL UNSUITABLE AND

LOOSE MATERTALS-ani nEr',rOVED nxb runr ACCEPTABLE BEARING

CONOnfOr.fS EXIST lN THE EXCAVATION'S BASE'

ALL JOINTS IN THE PRINCIPAL SPILLWAY RISER STRUCTURE AND

BARREL SHALL Ai OT WATERTIGHT CONSTRUCTION' -THE 
RISER OF

THE pRtNcrpnr- sprulWni sHnuL BE SECURELY ATTACHED T0 THE

BARREL BY A WETENiiCTIT CONNECTION. THE BARREL AND RISER

sHALL BE pLAcEo br.r A FIRM coMPAcTED solL FoUNDATIoN' THE

BASE OF THE nrslC SHALL eE rlnMl-i nrtrCHOnfO ACCORDING TO THE

DESIGN CRITERIA i6 FREV-rur IrS T.ONTIXC. PERVIOUS MATERIALS

SUCH AS SAND, CNNVEi ON CNUSHiO STOT'TT SHALL NOT BE USED AS

BACK FILL AROUND THE BARREL IUU IUITTRIAL SHALL BE PLACED

AROUND rHf ptpe-rr.r +-ir.rCH Uveni-lND COMPACTED BY HAND AT

LEAST TO THE SIT.,Ti DENSITY AS TiE EMBANKMENT' A MINIMUM OF

TWoFEEToFF|LLSHALLBEHAND-coMPAcTEDoVERTHEBARREL
AiiONr CROSSING IT WITH CONSTRUCTION EQUIPMENT'

EMERGENCY SPILLWAY: EMERGENCY SPILLWAY CONSTRUCTED OVER FILL

UNTTRINI SHALL BE CONCRETE LINED.

VEGETATIVE STABILIZATION: FINAL VEGETATIVE COVER

iiinriiirieiror'rl sH4L coNStsT oF ToP sglLlNG, LIMING'

FERTILIZING, SEEDING, AND MULCHING TO ASSURE A FIRM STAND OF

GRASS AS SOON AS PRACTICAL. SEDIMENT BASINS AND OTHER

TEMPORARV ENOSIOTI CONTROL TUEASUNTS ARE TO BE REMOVED ONLY

WHEN STNEILIZNTION IS COMPLETE. FINAL VEGETAL COVER SHALL

ET PNOVIOED IN ACCORDANCE WITH THE FOLLOWING:

TOPSOIL: AT LEAST 2" THICKNESS OBTAINED FROM STOCKPILES ON

SITE, FREE OF LARGE DEBRIS'

LIME: +,ociogTtcRE (90#/1,000 s'F')
sEED: KENTUSKY 31 TALL Fiicui zvoxllq! (q#/',000 s'F')

iiniirrzrn, to/zo/to utx, 1,oool,/^cR!-L?i.t/:'0oo s'F')

MULSH: srniil bR HAV (r-ochluv oainrr'tro1 4,000#/ASRE
(9o#/1,ooo s.F.)
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b

TOTAL DRAINAGEAREA (DA) Site
Offsite
VDOT
Total

WOODED
PAVEMENT
SHOULDERS
OPEN

WEIGHTED AVERAGE:

ffi
TOTAL DMINAGE AREA 8.08 AC.

INDUSTRIAL
SITE PAVEMENT AND SIDEWALKS
RIGHT OF WAY
WOODED
GRASSED OPEN SPACE

WEIGHTEDAVEMGE:

CN= 72 8.50 AC.
CN= 92 2.57 AC.
CN= 92 5.18 AC.
CN= 72 2.91 AC.

CN= 76.00

wsw"flffp)T=##mffi

CN= 94 '1.85 AC.
CN= 94 2.51 AC.
CN= 92 0.35 AC.
CN= 72 0.75 AC.
GN= 79 2.62 AC.

8.08
CN= 87.01

ffi,#ffi
*#]ffi
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Total drainage area to basin #1 =
Total Storage Volume Required (CY) = (134 CY /AC)'DA

13.55 Ac.
1,816 CY occurs @ EL=89.8

49,024 C.F. Minimum Volume Required
24.512 C.F.
24.512 C.F.

Minimum wet storage required =
Minimum dry storage required =

908 C.Y.
908 C.Y.

Separation b/w wet storage and orifice

84.0
89.0
94.0
95.0
96.0
97.0
98.0
99.0

100.0
101.0
102.0
103.0

0.0
5.0
5.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

3624
81 65

13048

0
29473
53033

0
0
0

0

0
0
0
U

0

0
1092
1964

0
0
0
0
0
0
0
0
0

00
29,473 1092
82,505 3056

0 30s6
0 3056
0 3056
0 3056
0 3056
0 3056
0 3056
0 3056
0 3056
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Total drainage area to basin #1 =
Total Storage Volume Required (CY) = (134 CY /AC) * DA

1.39 Ac.
186 CY occurs EL=106.0

5,029 C.F. Minimum Volume Required
2,515 C.F.
2,515 C.F.

Minimum wet storage required =
Minimum dry storage required =

93 C.Y.
93 C.Y.

103.0
104.0
105.0
106.0
107.0
108.0
109.0
1 10.0
111.0
112.0
1 13.0
114.0

0.0
1.0
1.0

1.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1402
1587
1779
1977
2't82

0
'1495
1683
1878
2080

0
0
0
0
0
0
0

00
55 1,495
62 3,178
70 5,056
77 7,135
00
00
00
00
00
00
00

0
55

118
187
264
264
264
264
264
264
264
264

TRAP DIMENSIONS (See detail. E&S Planl:
Top of embankment Elev = 107.0
lnvert Elev.= 103.0
Embankment Length (6x DA) 8.5 ft.
width (w
Height (H)

Ho
Excavated depth

3.0 ft.
1.5 ft.
0.s ft.
4.0 ft.
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TOTAL DMINAGE AREA (DA) Site
Offsite
VDOT
Total

CN=
CN=
CN=
CN=

WOODED
PAVEMENT
SHOULDERS
OPEN

WEIGHTED AVERAGE:

ffi
TOTAL DRAINAGE AREA 8.08 AC.

INDUSTRIAL
SITE PAVEMENT AND SIDEWALKS
RIGHT OF WAY
WOODED
GMSSED OPEN SPACE

WEIGHTEDAVEMGE:

72 8.50 AC.
92 2.57 AC.
92 5.18 AC.
72 2.91 AC.

CN= 76.00

ffi

CN= 94 1.85 AC.
CN= % 2.51 AC.
CN= 92 0.35 AC.
CN= 72 0.75 AC.
CN= 79 2.62 AC.

8.08
CN= 87.01ffi

gfl,
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Totral drainage area to basin #1 =
Total Storage Volume Reguired (CY) = (134 CY /AC) . DA

Minimum wet storage required =
Minimum dry storage required =

13.55 Ac.
1,816 CYoccurs@ EL=89.8

49,024 C.F. Minimum Volume Required
908 C.Y.
908 C.Y.

24,512 C.F.
24,5',t2 C.F.

Sepalation b ry wet storage and orifice

DA = 13.55 Ac.
Riser Elev 89.8
Orifice Elev. 88.75
Dry Storage (S) required = 2451 1 .9S For minimum 6 hour drawdown . 21600 sec.

Q=S/sec= 1.13 cfs

h = Riser El - Orifice El. = 1.05 ft

A0= O = 1.13

@..0@Txo.o
A0 = 0.325

Diameter= zxV-TETq =2xVffiiTT4 0.64ft.

7.73 inches

mffi
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TOANO BUSINESS CENTER
AES Proiect No 8003

Paved Ditch Desien for VDOT Runoff

Drainage Area: 15,897 s.f. :0.36 Ac.
C:0.85
L=5min.
iro=7in./hr. i2:5.75

Q1s: CiA
: (.85)(7)(.36) = 2.14 c.f.s.

Qz: 1.76 c.f.s.

Proposed Ditch Section:

Trapezoidal Section

Slope = .073 ft.lft.

From Fig. 2.8.5 VDOT Drainage Manual

V:7.5 fus

Depth:2.2"

b:1
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TOANO BUSINESS CENTER
AES Proiect No 8003

Dry Pond Outfall Channel Adequacv Analvsis
(Assume Trapazoid Channel)

Assume b:20'

SS = 5:l

Assume Depth = *1.5'

Slope = 0.0167 ft.|ft.

n: 0.075 (from VDOT Manual - Light Brush/Trees)

Assume Fescue Lining: Therefore max. velocity:5 fps

e:7.5'
z:5'

b:20'

v: I .491n* B2/3 * srr2 - r.4g/0.075 * lJ6u3 * .0l67tD

V: Z.ga fps < 5 fps OK

Q1 :6.88

Qro:55.13

Aro: QA/: 55.1312.84

:19.41ft.2 <41.25 ft.2 oK

8003\00\WORDPROC\Document\80030N04.RMO.doc

Area: bd+ zd2:4L25ft/?

R:bd +zd2/o+zd.,lz2+ 1: l.16
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1992

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
.r.to

(with or without an emergency spillway) /r/,ttb
a1z<h4

Project

Basin # 7 _ lncation

Total area draining to basin: /3.g{ acres.

Basin Volume Desigu

Wet Storage:

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

67 eu. yds. x :', 
<{ acres = 'gdt 

cu. yds.

Available basin u:l:l:^,,= ,04 cu. yds. at elevatio n 6g,? . (Fromstorage - elevation curve)

Excavate 5 b cu. yds. to obtain required volume*.

;n?rt"J."tt"n 
corresponding ro required vorume = invert of the dewatering

Available volume before cleanout required.

33cu.yds.x -t3,S{*res = q47 cu.yds.

Elevation corresponding to cleanout level = gf". U
(From Storage - Elevation Cune)

ft:tft: Ti?i""rt of the dewatering orifice ro creanout rever = /. ? n.

Dry Storage:

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

67 cu. yds. x /,g.S{ucres =

2.

3.

4.

5.

6.

9o(

TII - 112

cu. yds.
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11. Crest of Riser = 08,9
tv

Top of Dam =

Design High Water =

Upstream Toe of Dam

Basin Shape

Runoff

12. I-ength of Flow
Effective Width

1992

8.

3.14

Total available basin volume at crest of riser' = /, (/ (/ cu. vds. atelevationg?.6.@romiLa".ElevationCu*effvu.Jt

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

Diameter of dewatering orifice = b in.
9.

10. Diameter of flexible tubing =
plus 2 inches).

I in. (diameter of dewatering orifice

Preliminary Design Elevations

92,23

8rl

*t = 
'Tru'o'b

lz J00o We ' 93
L'1{

If s 2, baffles

If I 2, baffles

5/.1 cts

not required

required u64

(From Chapter 5)

(From Chapter 5)

are

are

Q2

Q25

Principal Soillway Design

15. With emergency spillway, required spillway capacity ep = ez =(riser and barrel)
/L cfs.

Without emergency spillway, required spillway capacity ep = ezs = e, ,y'cts.
(riser and barrel)

13.

14.

lb cts

III. 113
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1992

16.
3.r4

With emergency spillway:

Assumed available head (h) = -o- ft. (Using Q2)
h = Crest of Emergency Spillway Elevation

Without emergency spillway:

Assumed available head (h) = ft. (Using e25)
h = Design High water Eievation - crest of Riser Elevation

17. Riser diameter (Dr) = iO in. Actual head (h) = a, { ft.
(From plate 3.14-3.)

Note: Avoid orifice flow conditions.

- Crest of Riser Elevation

19.

20.

18. Barrel length (l) = (r.,2 n.

Head (H) on barrel through embankment = g, I ft.

(From Plate 3.14-7).

Barrel diameter = jO in.

(From Plate 3'14-8 [concrete pipel or prate 3.14-A [corrugated pipe]).

Trash rack and anti-vortex device

Diameter = 72 inches.

Height = 7l inches.

(From Table 3.14-D).

Requiredspillwaycapacitye" = e25 - ep = jrl,f 
"X.Bottom width ,o) = za ft.; th-e slope of the exit channel (s) =

+ 
ft-/fbot; *0ffi*.rrn length of ttre exit channet (x) =

(F omEtte 3.14-c).

gru

2t.

22.

III. 114
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1992 
3J4

Anti-Seep Collar Design

23. Depth of water at principal spillway crest (y) = 7, 1 ft.
Slope of upstream face of embankm ent (Z) = j :1.

Slope of principal spillway barrel (SJ = /,C Vo

Irngth of barrel in saturated zone (Lr) = ta b tt. / /24. Number of collars required = 3 dimensions = 6 S .t f.5
(from plate 3.t4-tl).

Final Design Elevations

25. Top of Dam = 9.1 o

Design High Water = 9l.zl
Emergency Spillway Crest = \Z
Principal Spillway Crest = Aq)g
Dewatering Orifice Invert = gA.{
Cleanout Elevation YC, U

Eleration of Upstream Toe of Dam
or tsxcavated Bottom of "Wet Stora
Area" (if excav-ation *u, p"rfor-"Jft= g 4

III. 115
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!

I

I

Sfope = 2.55o/o Routed
Flow Length = 935 Storm Eventl Flow Flow Max
Drainage Area Area CN (cfs) (cfs) Elev

Site 8.08 88 1 19.11

25 47.76
100 73.21

Total ffiffiffi#
Composite CN ffitrffi

Slope = 3.4% Offsite
low Length = 935 Storm Eventr Flow lnflow Combinedl Routed Max

)rainage Area Area CN (cfs) (cfs) (cfs) (cfs) Elev

Site I 8.08 88 1 19.11 11.36 20.08 6.88 - 88.59
Offsite 4 74 10 ) 47.76 37.82 73.50 55.00 90.62
VDOT 7.79 85 100 , 73.21 62.09 117.28 94.96 92.97

Total #*m,tr?E
Composite CN
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HYDR.Ol-ff GIG R.EPOR.T

1 YR, 24 HR STORt"l
PRE-DEVELOPMENT

Hyd. No. I

Hydrclgraph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip"

S.C,S. RUNOFF
I yr
2A -2 ac
2"55 %

18.1^ min
2.8O in

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Distribution

cfs)
o.90
2 .66
7 -97

14.20
15.85
L2 -62
8.80
5. 16
3.43
2.90
2"s3
2.27
2 -49
t.94
l. 8L
I .69
1 .59
I .50
t ,4l
L.34
L -24
I .23
I .20
l. t7
1. t^4
l. rt
1.08
]. 05
1.02

16 " 17 cfs
2 min
77
1505 fr
30.29 min
s.c.s. rr

HYDROGRAP}I DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOhI TIl'IE--OUTFLOW TIME--OUTFLOW
(hrs

l1 .63
TL.77
L1.90
12.03
L2. L7
12.30
L2.43
L2,57
12.70
r.2 " 83
L2.97
13"10
1"3.23
13.37
13.50
13.63
L3.77
13.90
14. 03
t4 - 1"7
1 4.30
t4 .43
L4.57
14.70
14.83
14.97
15. 10
15.23
15"37

cfs)

o,58
1" 5t
4.78

1r^ .31
15.98
14 .37
LO.74
5.88
3.96
3. 14
2.69
2. 59
2. L7
2. Ol
1"87
I .75
L.64
r.54
L .45
t .37
1 .30
1_25
L.2L
l. 18
1.15
I .13
t. Lo
t.07
l.04

(hrs

I1.67
1l ,80
1l .93
L2.A7
L2,20
12,33
1"2 - 47
L2 -6A
L2.73
L2.A7
13. O0
13"13
Ls.27
13.40
13.53
13.67
1 3.80
13.93
L4.O7
L4.20
r4.33
14.47
14.60
r4"75
14.87
15, oo
l^5. 13
15 -27
15.40

cfs)
a -72
1 .99
6.29

12.84
L6. L7
r3,51
9.74
5.98
3.64
3. Ol
2.6L
2.33
2-Ls
L -97
I .84
r.72
L.62
I .52
l_"43
t"s5
L -29
L.24
I .20
1.17
l_, 15
I.L2
l^.09
l"06
r""03

(hrs

11.70
11.83
LL.97
12, 10
L2 -23
L2.37
12.50
12.63
12.-t7
12.90
13. 03
13. 17
13"50
13.43
13.57
13.70
13.83
13,97
14. 10
L4.23
14.37
14.50
14 .63
t4.77
14.90
15. 03
15, 17
15.30
15"43

(hrs cfs)
Ll^.73 1.16
11.87 3.s6
12.OO 9,68
12. r.3 ls.28
L2.27 15. 18
L2.40 11.69
12.53 7.83
L2.67 4.47
12.80 3.28
12.93 2.79
13.07 2.45
13 " 20 2,22
L3.33 2.05
13.47 1.90
13.60 I " 78
15,73 L .67
13.87 1 " 57
14. OO I .48
1"4. 1"3 I .39
L4 -27 L.32
14.40 I .26
14.53 L.22
L4.67 1 " 19
14,80 1 . 16
L4.93 I .13
15.07 1.10
15.20 1 " 08
15.33 I . 05
t^5.47 L,O2
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FIYDf+.(]LOG IG t+.E PC R-I-

2 YR, 24 HR SToRM
PRE-DEVELOPl'IENT

Hyd- No- 3

Hydrograph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

S,C.S. RUNOFF
2yr
20.2 ac
2.55 %

18,1 min
3,50 in

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Dist ri bution

cfs)

L.L7
2. L2
5.21

13.69
23. 03
24 -94
19.48
L3 -29
7.6A
5. OO
4 -2L
3.66
3 -24
3. Or.
2.79
2.60
2.43
2.28
2. L4
2.O2
t "9L
1"82
].75
r .70
L .66
L.62
t .58
r. .54
L ,49

25.59 cfs
2 min
77
1505 ft
30.29 min
s,c.s. II

HYDROGRAPI.I DISCHARGE TABLE

TIME--OUTFLOhI TIME--OUTFLOW TIME_-OUTFLOhI TIFIE--OUTFLOW(hrs

l" l^ .50
11.63
LL.77
11.90
12. 03
T2. L7
12.50
t2.43
L2 -57
L2.70
12.83
L2 -97
13. tO
13.23
r.3 - 37
13.50
l_3.53
L3.77
13.90
14. 03
L4-L7
14.30
14.45
14,57
L4.70
L4,83
L4 "97
15"10
15.23

cfs)

0,99
1"50
3 -22
8.68

r^8,78
25.46
22 .4A
l6-41
L0"25
5.79
4,57
5.91
3"45
3. 14
2.90
2 .69
2.51
2.35
2.2L
2-08
I .96
r .86
I .78
I .73
I .58
1"64
I .60
1 .56
1 .52

(hrs

11"53
t1,.67
1l .8O
tl^.93
12.47
1"2.20
12.33
L2.47
12.60
L2.73
L2.47
13. oo
13.t3
L3 "27
13.40
13.53
13,67
13.80
13.93
t4 -o7
L4.20
14,33
L4-47
14"60
L4 "73
r^4.87
15"OO
15. L3
l^5.27

cfs)

l.07
t.76
4.47

L1.07
21 "06
25.59
20"96
1"4.84
8.86
5.3L
4.38
3.78
3.36
3-07
2 -8'4
2.64
2.47
2.32
2. 18
2. O5
r ,93
I .84
L -77
1.71
L -67
r .63
r. .59
r ,55
].50

(hrs

11.57
r1.70
r1.83
LL.97
12. 10
L2.23
L2.37
12,50
L2 -63
L2 -17
12.90
13"03
13, 17
13"30
l^3.43
13.57
13.70
t3-83
13.97
14. 10
L4.23
t4.37
14.50
14.63
L4 -77
14,90
15. 03
15. l7
15.30

(hrs cfS)

lt .60 L .3L
I I .73 2.59
t l_ .87 6.7 L
12. OO 16.30
L2-L3 24.55
12 -27 23.77
L2.4A 17 "9512.53 I I .75
12.67 6.56
12.80 4.7A
12.93 4.05
13 - 07 3.55
13.20 3.21
13.33 2.95
13.47 2.74
13.60 2.55
13.73 2.39
13.87 2.25
14.OO 2.tL
14,13 1 "99t4.27 1 .88
14.40 I .80
14.53 L-74
L4.67 1.69
14.80 1.65
14.93 1.61
15. 07 1 .57
15.20 1.53
15.33 I .48
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H}rD RCI l_(f G I C

10 YR PRE-DEVELOPI'IENT.

Hyd- No- 5

Hydrograph type
$t,orm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

s.c.$. RUNOFT
10 yr
2r:^.2 ac
2,55 %

18.1 min
5.60 in

TR.EPOR.T

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Distribution

cfs)

1.09
L.?3
1"40
1 .50
I .83
2"to
2.38
2.76
3.35
4.2A
6.80

14.64
33.79
53, l4
55.35
42. tL
27 .45
15.39
9.96
8.34
7 -22
6,45
5,90
5,45
5. 07
4.73
4.43
4, 16
3.90

57 .46 cfs
2 min
77
1505 ft,
1l-.29 min
$.c"s. II

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW
(hrs

10.30
10.43
Lo"57
10.70
10.83
10 .97
11. 10
L1-23
ll.37
11.50
11 ,63
LL.77
L1.90
12.03
L2.L7
12.30
L2.43
L2.57
L2 -70
12.83
L2 -97
13, 10
13.23
13.37
L3"50
'f ? a<
L3.77
13.90
L4. 03

cfs)

L,42
1.16
1.31
I .49
t.7 L
r.96
2 "23
2.56
3. 04
5.70
5.11
9.70

22.75
44.57
57.46
49. 08
34"95
2L -L2
11.59
9. 07
7 .72
6.80
5. 16
5.67
5.25
4"89
4.58
4.29
4. 03

(hrs

10"33
1o.47
10.60
10.75
10.87
11.o0
11. t3
LL.27
11.40
t1.53
11.67
ll^,80
11 .93
L2 -47
12.24
12.33
L2-47
12.60
L2,73
12"87
13. oo
13. l5
L3.27
13,40
13.53
15.67
13.80
1"3.93
14. 07

cfs)

1.05
1 .20
1 ,36
I .54
L.77
2 -43
2,30
2 .66
3. 19
3.92
5.83

11.85
28. 09
49.24
57 -2L
45.64
3l .37
18. 08
10.59
8"69
7 .46
6 .62
6.03
5.56
5. 16
4.81
4.50
4 -22
3.97

(hrs

10"37
10. so
10"63
LO.77
1o.90
11.03
11.17
11 .30
11.45
t1.57
11 .70
11.83
LL.97
12. 10
L2.23
L2.37
12.50
12"65
t2 -77
L2.90
15. 03
13, l7
13.30
13.43
13.57
13,70
13.83
13.97
14. 10

TIME--OUTFLOW
(hrs cfS)

1o.40 L.L2
1o.53 L.27
10.57 I .45
1o.80 I .65
10.95 1 .90
1r.07 2.L6
11.20 2-46
11.33 2.90
LL.47 5.s2
11.60 4.54
11.73 8.06
11.87 r8.23
12. o0 39,38
12. r3 55.98
12 .27 52 - 43
L2.4A 38.54
12.53 24 -4L
t2.67 13.18
r_2.80 9.50
L2-93 I-01
13, 07 7.00
13.20 6.30
13.33 5 " 78
L3-47 5,35
13.60 4.98
r^3.73 4.65
13.87 4.s6
14,OO 4.09
14. l3 3.85
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HYDR.OI-(f GIG

25 YR PRE DEVELOPIVIENT.

Hyd- No. 7

Hydrograph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

S.C,S. RUNOFF
25 yr
20 -2 ac
2.55 %

18.L min
6.50 in

R.EPOF[-T

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Dist ri bution

cfs)

l.oL
l.09
1.19
I .31
t-46
I .65
t -83
2. 05
? -3t
2.63
2.97
3.34
3.84
4 .6L
5.72
9. 10

L9.L7
43-L4
66.89
69"07
52 .24
34-50
1 8.80
12. l^3
10. 13
a -76
7.83
7.L6
6 -6L

71.96 cfs
2 min
77
1505 ft
3O"29 min
s.c.s. II

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOhI TIME--OUTFLOW TIT4E--OUTFLOW TIME--OUTFLOW
(hrs

9.63
9.77
9.90

lo. 03
lo. 17
10.30
L0.43
10.57
10.70
10.83
to,97
11.10
LL.23
t^1.37
11,50
11.63
II.77
11.90
12. 03
T2. L7
t^2 - 30
L2.43
L2.57
L2 -74
12,83
12.97
13. 1"0
13.23
t^3.37

cfs)

o.98
1.04
1.13
t .25
I .38
I .54
1 .73
1"94
2. t8
2-46
2"80
3. t5
5.57
4 -20
5. O7
6.91

1 2.85
29.40
56,45
7t .96
51" . 07
43.2A
25.91
L4.L2
1r^ . 04
9.38
8.25
7 .47
6.87

(hrs

9.67
9,80
9.93

10. 07
r^o,20
.to,33
LA ,47
1o.60
10-73
1o.87
t^1"00
11.13
LL -27
11.40
11.53
tt.67
Ll^.80
11 .93
L2 -O7
L2.24
12.33
L2 .47
12.60
L2.73
L2.A7
13. OO
r3. l3
13,27
13.40

cfs)

o.99
1.06
1- 16
r ,28
L.42
I .59
l_ .78
2"OO
2 -25
2 -54
2.89
3.24
3.70
4.40
s.35
7 .85

15.62
36. 05
62-t6
7t.51
56"70
38.71
22. L3
12.89
10.56
9.06
8. 03
7.51^
6.7 4

(hrs

9.70
9.83
9.97

10. 10
LO.23
10.37
10.50
10.63
LO -77
10.90
11.03
11. 17
1t .30
1r .43
1l^ .57
11.70
t1,83
LL.97
12. 10
L2 -23
L2.37
12.50
12 -63
12 -77
12.90
r.3.03
13. 17
t3. so
l_3 " 43

(hrs cfS)

9-73 1.03
9,87 1 . 11

Lo. oo L -22
10. 13 I .35
LO.27 I .50
1o.40 1.6a
10"53 1.88
10.67 2.L2
10.80 2.39
1"o.93 2.7 L
11.07 3.06
lt "20 3.45
11.33 4.O2
tL .47 4.8.5
11.60 6.22
11.73 LO-74
11.87 23.7L
12.00 so.os
L2.13 70.28
L2.27 55.33
L2.40 47 -73
12.53 30.O1
L2.67 16.07
12.80 I I .56
12.93 9 .74
t3.07 8.50
13.20 7 .64
13.33 7.01
13.47 6,48
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HYD f+.O I-C}G I C

IOO-YR PRE DEVELOPMENT

Hyd. No- 9

l'lydragraph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

S.C"S, RUNOFF
rOO yr
2A.2 ac
2.55 %

18.1 min
8. ro in

T+E P(3 R.T

Peak discharge
Time interval
Basi n cu rve Ncl .
Hydraulic len
Time of concen
Distribut,ion

cfs)

l_.07
1.18
1"30
L.42
l_ .54
1"63
L.71"
1"80
1 .9i.
2 -06
2.24
2-46
2 -72
3. Ol
3.34
3.72
4"L7
4 -67
5,20
5.91
7 .42
8.60

13.45
27 -6Q
64.24
9l ,85
93.84
70.45
45.84

98.22 cfs
2 min
77
1505 ft
30.29 min
s.c.s. II

HYDROGFAPH DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLCIW TIME--OUTFLCII{
(hrs

8,70
8.83
8.97
9"10
I .23
9.37
9.50
9"65
9.77
9"90

10. o3
lo. t7
1^O.30
10.43
1 o.57
1 o.70
Lo.83
10.97
1"1_,10
tl.23
t t_.37
11 .50
11"63
LL.77
11 ,90
12"o3
T2. L7
12.30
L2.43

cfs)

1"02
1.13
L.24
I .36
1.48
I .59
1'67
1"75
1"85
I .98
2. 15
2.55
2.59
2.86
3.L7
3"52
3.94
4 .43
4.92
5,53
6 .44
7 ,67

1o.31
18.76
41 .65
78. 09
98,.22
a2 .69
58. 02

(hrs

8.73
8.87
9. OO

9, 13
9.27
9"40
9.53
9.67
9.80
9.93

l"o " 07
10.20
10,33
1o.47
1o.60
1o.73
1o.87
1l .00
11.13
LL.27
1L .40
1r .53
r^ 1 .67
11.80
l_1.93
t2 -o7
L2.2A
12.33
L2.47

cfs)

1".05
1 .16
r -27
1 ,39
t .5r_
I .61
I .69
L.77
1 .87
2.O2
2-19
2.44
2.65
?.94
3.25
3.62
4. 05
4.56
5. 06
5"71
6.72
8.08

11"66
22 .64
50.72
85.66
97 ,37
76.62
51.87

(hrs

a.77
8,90
9. 03
9.L7
9,50
9.43
9.57
9 -74
9.83
9 .9-I

Lo. 10
l_0.23
Lo,37
1o"50
l^o.63
L4.77
10.90
ll.05
11.17
11.30
t_l.43
11 .57
11 .70
I1 .83
LL.97
12,10
L2 "23
L2.37
12.50

(hrs cfS)

8.80 l^ . Lo
8.95 L.2L
9 .47 1 ,33
9 .24 I .45
9"33 1.56
9 -47 1.55
9.60 L .73
9.73 1.82
9.87 L -94

to "oo 2-ro
l_o. t3 2,29
LA .27 2.52
t o.40 2.79
1o.53 3.09
10 " 67 3,43
1o.80 3.83
1o.93 4.30
tr.,07 4.79
1].20 5.36
11"33 5.16
11.47 7-34
1l ,60 9 -32
l^ 1. 73 15.78
r1.87 33.88
12,OO 69 " 56
1 2. l3 96,2L
L2.27 88.61
L2.40 64.23
12.53 40. O1
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Reservoin No. ? OUTLET STRUCTURES

CULVERT STRUC A.

1 - WIDTH (iN)
2. HEIGHT (in)
3 " No. BARRELS
4 " INVERT ELEV.
5. Co : O.60

8:CoA lzgh/kl ^. s CULVERT STRUC B" 8:CoAl"sh/kl-'.S
30.
30,
1".
84"

q

10.
1"t".
L2.
13"
L4.
15.
15.
17.

WIDTH (in)
HEIGHT (in)
No. BARRELS
INVERT ELEV.
Co : 0,60

6..
5".
1..
88.5.

6- CULVERT LENGTH (fr)
7. CULVERT SLOPE (P;)
8. MANNING,S N-VALUE

WETR STRUCTURE A"

18" CREsT LENGTH (ft;
19 " CREST ELEVATION
?O. Cw : 3,OO
2L. EXP : 1"50
22. MTJTTT*sTAGE OPTION

62".
L .6L
. oL3

8:CwLH^EXP

12.55 
"89.8. _

CULVERT LENGTH (ft)
CULVERT SLOPE (%)
MANN]NG,S N*VALUE
MULTI-STAGE OPTTON ?

o. ".o...
. oL3

(Y/N ) N

WETR STRUCTURE B.

2s. CREST LENGTH (fr)
24. CREST ELEVATION
25" Cw : 3"OO
26- EXP : 1.5O

8:CNLH^EXP

: LO.
=92

? (Y/N) Y 27. l'ruLTr-STAGE OPTTON ? (Y/N) Y

Change item number: O

Option I STAGE / STORAGE / DISCHARGE SUMMARY

J to cont

RESERVOIR No = P
S:Ks*Z^b

Ks:Q
START ELEV : Q

STAGE
fr
o. oo
o.50
4.50
o"oo
o, oo
o. oo
o"oo
o. oo
o. oo
o. oo
o"oo

RESERVOIR NAME :

b:Q
I NCREI'1ENT : Q

STORAGE
cu ft

o
3927

46353
o
o
o
o
o
o
o
o

E&S BASIN *L

DISCHARGE
cfs

o.oo 1.
o"47 2"

67 .74 5.
o. oo 4.
o_oo 5_
o. oo 6.
o.oo 7.
o. oo 8.
o. oo 9.
o"oo 10.
o.oo 11.

ELEVATION
fr

88.50
89. OO
93. OO

o. oo
o. oo
o"oo
o. oo
o"oo
o. oo
o"oo
o. oo

[*r ] cont tEl edit tRl reset tcl graph tsl screen tPl print
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HYDR.C}I-(f GIG

2 YR STORM RUNOFF FOR
E&S CONTROL.

R E P(f t+.-r

Peak discharge
Time int,erval
Basin curve No.
Hydraulic len
Time of concen
Distribution

{.1
lru

33.84 cfs
2 min
84
1505 ft
25.84 min
s.c.s. II

Hyd- No- 15

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin lag
Tot,al preci o.

$"c.s.
2yr
17 .95
2,25 %

15"5
3.50

RUNOTF

ac

min
in

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW
(hrs

ro.83
10.97
1 r.,10
r1.23
11 .37
11.50
11 .65
LL.77
1t^ .90
r.2. 03
L2. L7
12.30
12.43
t2 -57
12 -74
12.83
L2.97
13. 10
13,23
13,37
13.50
t_3.63
L3.77
t^3,90
14. 03
t4-L7
14.30
14 ,43
14.57

cfs)

o,94
t. 09
r. .23
1,41
r. .71
2. 09
2.9A
6.O2

l^4.58
28.39
53,58
25.22
15.60

7 .96
5.54
4"58
3.96
3,5s
3.24
2 -99
2.7A
2 .6A
2.43
2.24
2. L4
2 -A2
L.92
I .84
L -79

(hrs

10.87
lt.oo
11.13
LL.27
1l_ , 40
1r .53
1l .57
11 .80
L1.93
12. 07
12.20
12.33
L2.47
12.60
t2.73
L2 -8.7
13.00
t5. l3
L3.27
13.40
13.53
13.67
13,80
13.93
14. 07
L4.2A
14,33
L4 .47
14.60

cfs)

o.98
1"13
L.27
L.47
1 .80
2.22
3"45
7 -44

r.8. 05
31.O1
32"18
22 -78,
13.37
6.89
5 -26
4 -40
3.84
3.46
3. t7
2.93
2 -73
2.55
2.39
2 -24
2. LL
1 .99
I .90
I .83
1 .78

(hrs

1o.90
lt.03
LL.t7
11.30
11 .43
l1 .57
1l^ . 70
11"83
tL.97
12. Lo
L2 -23
L2.37
12.50
L2.63
L2.77
12"90
13.03
13, 17
13.30
13.43
13.57
13.70
13"83
L3.97
t4. 10
14.23
14.37
14-50
14.63

cfs)

r. .01
1,16
L.32
I .54
1 .89
2-44
4.49
9.28

2L.7L
s2.9L
30. 05
2(c..34
It.29
6,?3
5. O1
4.24
3"73
3.39
5.11
2.88
2 -69
2-51
2.35
2,2t
2. 08
1 .96
I .88
t^ .81
L -76

TI]'IE--OUTFLOW
(hrs cfS)

10.93 I . 05
1l "07 1.20
1l_ .20 1 .36
1r .33 L.62.
Lr.47 1.99
I I .60 2.64
11.73 4.93
11 "87 11,63
12. OO 25.2s
t2 " 13 33.84
L2.27 27 .66
L2.44 L7 .94
12. s3 9.46
L2.67 5.83
1 2.80 4 .7A
L2.93 4. 09
13.07 3.64
13.20 3.3L
13.33 3.05
13.47 2.83
13.50 2.64
13.73 2.47
13 " 87 2,32
l^4 . oo 2. 18
14. l3 2. 05
L4.27 I -94
14,40 r_ .86
1 4.53 l_ .80
14.67 1 .75
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HYDR.OLOGIC R.EPOR.T

2 YR STOR}I ROUTED.
FOR E&S THROUGH.
BASIN *1

Hyd- No- 16

Hydrograph type
Storm frequency
Inflow hyd. no.

rNFLow (i)
cfs

L"ot^
l. 05
1.09
1.t3
1". l_6
r. .20
r ,23
L,27
I .32
1.36
1.41
L .47
I .54
L -62
L.7 L
r.80
1_ .89
1 .99
2.O9
2 -?2
2.44
2.64
2.94
3"45
4. 09

RESERVOIR. ROUTE
2yr
15

Peak discharge
Time interval
Reservoir n0.

32. 13 cfs
min

2sldr+o (j) ourFLow
cfs cfs

=Z
=l

HYDROGRAPH DISCHARGE TABLE

TIME
hrs

;1o.90
r0.93
L0.97
ll.oo
L1.o3
r1.07
lt^.10
tr.l3
11.17
Lt -2o-
IL.23
LL.27
11"30
11"33
1t^ .37
11 .40
IL.43
LL .47
1l^ .50
11 .53
1" 1 .57
1l .60
11 .63
LL.67
11 .70

rNFLow (j)
cfs

1.05
1,09
1.13
1.16
I .20
L.23
r -27
L.32
l" .36
r .41
L.47
I .54
L -62
r.7t
1 .80
I .89
I .99
2. CI9
2 -22
2 .40
2 -64
2.98
3.45
4. 09
4.93

zsldr-o (i)
cfs

46.29
47 .64
49.12
50.59
52,11
53,68
55.29
56.95
58.69
60.49
62 -36
64.31
66.37
68,56
70.90
73.39
76 -04
78.87
81-87
85.08
88.56
92.42
96.83

102. OO

r08.23

46 -92
48.35
49 .42
5l " 33
52.88
54 .47
56. rO
57.80
59.55
61.57
63.27
65.24
67 -32
69.54
71.89
74 -4c^
77.AA
79.93
82.95
85. 19
89.70
93.59
98. 03

103,25
109.53

o.32
o.35
o.35
o.37
o.39
o.40
o.41
o -42
o.43
o.44
o,45
o.47
o,48
o,49
o,50
o.51
o. s2
o.55
o.54
0,56
o.57
o.59
o.60
o.62
0.65
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HYDROGRAPH DISCHARGE TABLE Cont'd

TIME
hrs

L7 .33
L7 .37
L7.40
17.43
17 -47
17.50
1"7 " s3
17,57
L7.60
17.63
L7 .67
17"70
L7.73
L7 .77
17.80
17 .83
L7 .A7
17.90
17.93

rNFLow (i)
cfs

1.06
l.06
t^.05
l.05
l^.05
1".04
L.04
1.03
r".03
L.03
L -42
l.02
1.Ot
i..ol
r"ot
l^ .00
1.OO
o"99
o.99

rNFLow (j)
cfs

r.06
1.05
1.05
1.05
t.04
1.04
L"03
l.03
L.03
1.02
1.02
I .01
t.ol"
r..ol
1"OO
l.oo
o.99
o .99
o.98

208.75
208.71
208,68
208.64
208.61
2CI8.58
208.54
208.51
204 -47
24A.44
208.40
208,37
208,34
208 " 30
2AA -27
208.23
208.20
208. 16
208. 13

zsldr-o (i)
cfs

206.59
206.56
206 -54
205 " 5l
206.49
206.46
206.43
2Q6.4L
206 " 38
206.s6
206.33
206.30
2A6 -24
?a6.25
206,23
246 -20
20.6. L7
206. L5
2o.6. L2

2sldr+o (j) ourFLow
cfs cfs

1.08
I .07
l.07
t. 07
1.06
t. 06
1.Os
L.05
L.05
l.04
l.04
t. 03
1.03
t.02
L.A2
L.A2
L.ol_
1. Ol
L.oo

Maximum outf lor,r (cf s )
Maximum storage (cu ft)
Maximum elevation (ft)

32. 13
2L624
90"67
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Hyd. No- L7

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin lag
Tot.al preci p.

25 YR STORM
E&S CONTROL.

HYDR.OI-C}GIG

RUNOFF FOR

R.EPOR,'T.

Peak discharge
Time interval
Basin curve No"
Hydraulic len
Time of concen
Dist ri bution

cfs)

1"Ot
1.1r.
L -24
I .30
1 .40
I .49
1 ,56
l^ .61
r -67
L,77
I .90
2 .46
2.25
2 -46
2.7 L
2 -94
3.30
3.68
4. 09
4.50
5, 12
6-08
7 .45

12. 06
25.47
54.77
79.05
70, 15
46 "34

s. c. s.
25 yr
l^7.95
2.25 %

15.5
6.50

RUNOFF

ac

min
in

80.57 cfs
2 min
a4
1505 ft
25.84 min
s"c.s. rr

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOUI TIME-*OUTFLOW
(hrs

a.57
8.70
8,83
a,9v
9. 10
L23
9,37
9.50
9.63
9,77
9.90

Lo. 03
10. 1"7
1o"30
10.43
1"O.57
10.70
1o,83
1o.97
11"10
11 ,23
Ll.37
11.50
L l^ .63
Lt -77
11"90
12. 05
T2. L7
1,2 " 50

cfs)

o,97
1.06
r.15
r. .25
1-35
I .45
I .52
r. .58
L -64
L,7L
r.83
r. .98
2. t5
2.35
2"58
2.44
3. 13
5,48
3.89
4.2A
4 -76
5.57
6.63
9. 05

17. 18
38.29
69,65
79.33
58.20

(hrs

8.60
8.73
8,87
9. OO
9. 15
9 -27
9.40
9.53
9 -67
9.80
9.93

10"07
1o.20
r.o " 35
1o.47
10.50
1o,73
10.87
1_l.oo
1"1.13
LL.27
11.40
ll^.53
r^].67
11 ,80
1r. . 93
12.O7
12.20
12.33

cfs)

o.99
1.08
1.18
L.2A
r.38
L -47
I .54
I .60
].65
L.74
I .85
2.A2
2.20
2.4L
2.64
2.9L
3,21
3.58
4. OO
4.38
4.9t
5.82
6.98

l^o.33
20,84
46.58
75"25
75.53
52.23

(hrs

8.63
8.77
8.90
9. Os
9.L7
9.50
9.43
9.57
9.70
9.83
9 -97

10. 10
10.23
10.37
10.50
10.53
L4.77
10.90
11.03
1L.17
11 .30
1r. .43
11.57
11.70
ll.83
Lt.97
12. 10
L2.23
L2.37

(hrs cfS)

8.67 1 , 04
8,80 1.13
8,93 1 .23
9 .47 I .33
9 ,24 I.42
9.33 1.51
9 .47 1,57
9.60 t -62
9.73 1'69
9"87 1.80

10.oo 1,94
10.13 2.LO
L4.27 2.30
10.40 2.52
10.53 2.77
10.67 3.05
10.80 3.39
10.93 3"78
tr.07 4.18
11 .20 4 .62
11.33 5.34
tt.47 6.35
11.60 8.11
1 I .73 14.30
11.87 31,23
12.OO 62.68
12. t3 80,57
L2.27 64.20
12.40 40.59
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HYD ]+O I-(f G I G FtE PO R,-T

25 YR STORM ROUTED....
FOR E&S THROUGH
BASIN *1

Hyd. No- 18

l'{ydrograph type
Storm frequency
Inflow hyd. no.

RESERVOIR ROUTE
25 yr
t7

Peak discharge
Time interval
Reservoir no.

64.2L cf s
min

zsldr+o (j) ouTFLow
cfs cfs

=2
=p

HYDROGRAPH DISCHARGE TABLE

TIFIE
hrs

8"53
8.67
8.70
8.73
a.77
8"80
a.83
8.87
I .90
8.93
4.97
9. OO
9"03
9. 07
9. lo
9. 13
9-L7
9.20
I .23
9.27
9.30
9.53
9.37
9"40
9"43

rNFLohf (i )
cfs

L.oL
1"04
1.06
r.08
l^.Ll_
r..t3
t. L5
1.18
1"20
L -23
I .25
r"28
I .30
1"33
t_ ,35
I .38
l" .40
L.42
l_ .45
L-47
L.49
I .5r.
1"52
r"54
1"56

rNFLow (j)
cfs

1.04
l.06
1.08
1.ll
1.13
1.15
r.l8
I .20
L.23
I .25
1 .28
1"30
1"33
I .35
1 ,38
I .40
L .42
t .45
t .47
t .49
1"51
I.s2
1"54
I .56
1 .57

zsldr-o (i)
cfs

62 -33
63.45
64.61
65.80
67.O2
64.24
69.58
70.91
72.29
7.3.74
75-L4
76.63
78. l^5
79.72
81 .32
82.95
84 .62
86.53
88. 07
89.83
9L.62
93.44
95.28
97. l3
99. OO

6s.23
64.38
55.55
66.75
67.98
69.25
70.56
71 .91
73 -29

. 74.7L
76. t7
77 .67
79.2L
80.78
82.39
84. 04
85.73
87 .45
89.20
90.98
92.79
94 -62
96-47
98.34

100 " 23

o.45
o.46
o.47
o.48
o,48
o.49
o.49
o.50
o.50
o.51
o.51
o.52
o.53
o,53
o.54
o"55
o.55
o,56
o.57
0.57
o.58
o.59
o.60
o.60
o.6r.
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HYDROGRAPH DISCHARGE TABLE Cont'd

TIME
hrs

23.47
23-50
23,53
23.57
23.64
23.63
23,67
23.70
23.73
23.77
23.80
23.A3
23.47
23.90
23.93
23.97
24.OO

Maximum
Maximum
Maximum

r .25
L.24
L.24
L.24
L.24
L.24
1 .23
L.23
L,23
r .23
L.23
1"23
L -22
L.22
L.22
o.00
o. oo

= 64,2L
: 382L2
= 92.23

rNFLow (i)
cfs

L.25
I .25
L -24
L.24
L.24
L.24
L.24
L.23
L.23
L -23
1 .23
L.23
L -23
L -22
L.22
L.22
o,00

outflow (cfs)
storage (cu ft)
elevation (ft)

rNFLow (j)
cfs

zsldr-CI (i)
cfs

207.69
207.68
247.67
2A7 .66
247 .65
207.64
2C.7 .62
207.6L
207 -60
2J^7 .59
207 " 58
207 .57
2A7 .56
207 " 5s
207 .53
2A7 -52
206.59

zsldr+o (j) ourFLow
cfs cfs

2t4.20
210. 18
210. r7
210. r5
zta . L4
210. 12
2lo.tL
210. 09
210. 08
210.07
2t^o. 05
2t o. 04
210. 02
zto . ol
2Q9 -99
209.98
2AA -74

i. .25
I .25
I .25
I .25
1 .25
L.24
L -24
r.24
L.24
L -24
1..24
L.23
t.23
1.23
t .23
I .23
1.08
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HYD FA.(f r-(f G I G R.E PO FlT

1OOYR POST DEVELOPf'IENT
FOR E&S CONTROL

Hyd- No. 19

Hydrclgraph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

S,C.S. RUNOFF
IOO yr
17,95 ac
2.25 Yo

l^5.5 min
8. LO in

Peak discharge
Time int,erval
Basin curve No.
Hydraulic }en
Time of concen
Dist ri bution

HYDROGRAPFI DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOW TI],IE--OUTFLOW TIME--OUTFLOW

1O5.75 cfs
2 min
84
1505 ft
25.A4 min
s.c.s" II

cfs)

1.01
1.05
1.11
1.16
L.2L
L.26
1 .33
L.42
1,54
l_ .66
L.79
I .93
2. 08
2.2i
2.32
2 .4A
2.47
2.55
2 -7o.
2.89
3. L2
3.39
3.70
4. 04
4-43
4.8a
5-42
5.95
6.55

(hrs

7 -37
7"50
7 .63
7 .77
7 .94
8, 03
8. r"7
8.30
8.43
8.57
8.70
8.83
8.97
9. t_o
9 .23
9"37
9.50
I -63
9.77
9.90

10.03
i.o. 17
t_o.30
1o"43
1o.57
10"70
10"83
10"97
Ll.Lo

cfs)

o.97
l.02
1.07
L"L2
L.L7
L.22
1 .28
I .35
L .45
1 ,57
l'69
l-83
r .97
2. TL
2.24
2.34
2 .42
2.49
2.58
2-74
2.94
3.19
3.45
3,78
4.t4
4.53
5"Oi"
5.56
6. 09

(hrs

7 .40
7.53
7 .67
7.80
7 ,93
8.07
8-20
8.33
8.47
8.60
8.73
8"87
9"OO
9, 13
9.27
9.40
9.53
9 -67
9 ,80
9.93

to-07
10.20
1o"33
1"o.47
10"60
10"73
10,87
11"00
11.13

cfs)

o.99
r".03
i^,08
r.13
I .18
r .23
L -29
t ,37
r^ .48
1 .60
r. .73
1"85
2. OO
2. t5
2.27
2.37
2.44
2-51
2 -62
2 -79
3. O0
3,25
3,54
3.87
4.23
4.65
5. 14
5,71
6 -23

(hrs

7 -43
7 -57
7 .74
7,83
7 .97
8. lo
4.23
8.57
8,50
8.63
8,77
8.90
9. 03
9-L7
9.30
9.43
9.57
9.70
9.83
9.97

10. 10
LA,23
10.37
10"50
10.53
L4.77
10"90
1r. .03
LL,L7

cfs)

1.OO
r.05
1"10
1. t5
r,2a
I .25
t .31
I .40
I .51
1 .53
L -76
1"90
2 -CI4
2. 18
2.30
2.39
2 -45
2,53
2 .66
2.44
3. 06
3 .32
s .62
3.96
4.33
4.76
5.28
5-83
5.38

(hrs

7 .47
7.60
7 .73
7 .A7
8. OO
8. 13
4.27
8.40
8.53
a -67
8.80
8.93
9. 07
9.20
9.33
9 -47
9.60
9.73
9.87

to.oo
10. 13
L4.27
1"o.40
i.o.53
10.67
10.80
10"93
11.07
LL.2A
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HYD 1+.(f t_clG I c

1OO YR STORM ROUTED-..
FOR E&S THROUGH; -. - - - -
BASIN *1

Hyd- No- 20

RESERVOIR. ROUTE
lOO yr
l't

t+.E PC] R-r

Peak discharge
Time interval
Reservoir no.

96.15 cfs
min

HYDROGRAPH DISCHARGE TABLE

Hydrograph type
Storm frequency
Inflow hyd. n0"

INFLotrf (i )
cfs

L. 01
l,02
1"03
t.o5
1"06
1.07
1.08
1. lo
1.11
L. L2
1.13
r.15
1.16
1.17
l. L8
I .20
I .21
t.22
r. .23
1 ,25
L -26
1 ,28
L.29
L .3t
1 .33

:
:p
=p

TIME
hrs

7 -47
7,50
7 .53
7 .57
7 .64
7"63
7 .67
7 ,74
7 ,73
7 .77
7 ,80
7 .83
7 .47
7.90
7 .93
7.97
8. OO

8. 03
8. 07
8. 10
8. 13
8. 17
4"20
8,23
4.27

rNFLow (j)
cfs

1.02
l.03
1.05
1.06
1.07
l.o8
1.ro
1.ll
1.12
r,13
r..15
1 .15
L.L7
r. 18
t .20
L.2L
L -22
L -23
1 .25
r .26
I .28
L.29
1 .31^
I .33
I .35

zsldt-o (i)
efs

63"53
64.62
65.73
66.85
67.98
69. 13
70.30
71.48
72 -64
73.89
75-L2
76 -36
77 -6L
78.88
80. t^7
8L .47
a2 -74
84,1r
85.45
86.81
88"19
89.58
90.99
92.43
93.89

2sldr+o (j)
cfs

64 .46
65.56
65.68
67"81
68.95
70. 11
7I .29
72.4A
73.69

. 74 -9L
76_L4
77 -4o.
7A.66
79.94
81 ,24
82,55
83.87
85"21
86"57
a7 .94
89.32
90.73
92. 15
93.60
95"07

CIUTFLOW
cfs

o.45
o.47
o.48
o.48
o,49
o.49
o.49
o.50
o.50
o.5t
o.51
o.52
o_52
o.55
o.54
o.54
o.5s
o.55
o.56
o.56
o.57
o.57
o.58
o,59
o.59

DC013_TOANO_BUSINESS_CENTER_DRY_POND_BMP - 068



HYDROGRAPH DISCHARGE TABLE Cont'd

TIHE
hrs

23.7Q
23.73
23.77
23.4O
23.83
23.47
23.90
23.93
23.97
24, OO

rNFLow (i)
cfs

I .57
1 .56
t .56
I .56
l. 56
1 .56
1"55
I .55
r .55
o, oo

rNFLow (j)
cfs

I .56
I .56
I .56
l_ .56
I .55
I .55
I.s5
1"55
o. oo
o. o0

2sldr-o (i)
cfs

2Q9 .7 t
209.74
209.68
2A9.67
249.66
2c.9.64
209.63
209.6r
209.60
208.41

2sldt+o (j) ouTFLow
cfs cfs

2t2,46
2L2 -44
2L2.42
2L2.Ar
2L2 -79
2L2.77
2t2.75
2L2.73
2L2.7 L
211,15

I .57
t .57
1 .57
I .57
I .57
I .55
I .56
1 .56
I .56
1 .37

Maximum out,flow (cfs)
Maximum storage (cu ft)
Maximum elevation (ft)

96. 1s
4597 6
92.96
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VDOT INFILTRATION STRUCTURE

AND OFFSITE RUNOFF ROUTED
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VDOT INFILTRATION TRENCH

RESERVOIR No : I
S=Ks*Zb
Ks:0 b:0
START ELEV: O

RESERVOIR NAME : VDOT PIT....

INCREMENT: O

STAGE ELEVATION
ftft

0.00 91.00
6.00 97.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

DISCHARGE
cfs

0.00 1.

63.89 2.
0.00 3.

0.00 4.
0.00 5.

0.00 6.
0.00 7.

0.00 8.

0.00 9.
0.00 10.

0.00 I l.

STORAGE
cuft

0
16500
0

0
0
0

0
0
0
0
0

CULVERT STRUC A. Q:CoA[2ghlk]^.5 CULVERT STRUC B. Q:CoA[2gWk]^.5

l. MDTH (in) = 30. 9. WIDTH (in) - 0..
2. HEIGHT (in) : 30. 10. HEIGHT (in) :0..
3. No. BARRELS : 1.. I l. No. BARRELS : 0..
4.INVERT ELEV. :91....... 12. INVERT ELEV. :0........
5. Co:0.80
6. CULVERT LENGTH (ft) : 30..
7. CULVERT SLOPE (%) :6.67
8. MANNING'S N-VALUE =.013

WEIR STRUCTURE A. Q:CWLH^EXP
WEIR STRUCTURE B. Q:CwLH^EXP

18. CREST LENGTH (ft) :5
19. CREST ELEVATION = 94.3
20. Cw:2.88
21. EXP:1.50

13. Co:0.60
14. CULVERT LENGTH (ft):9...
15. CULVERT SLOPE (%) = 0...
16. MANNING'S N-VALUE = .013
17. MULTr-STAGE OPTTON ? (YAr) N

23. CREST LENGTH (ft) :0......
24. CREST ELEVATION :0......
25. Cw:3.00
26.EXP: 1.50

22. MULTr-STAGE OPTION ? (YAD y 27.MULTr-STAGE OPTION ? (yAr) N
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0
HYDROLOGIC REPORT

.5 INCH FIRST FLUSH..
EXFILTRATED THROUGH. .
TRENCH

Hyd. No. 1

Hydrograph tlpe
Storm frequency
Basin area
Ave basin slope
Basin lag
Tota1 precip.

Hyd. No. 3

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

= S.C.S.
=1yr
= 1L.92
= 2.07 Z

= l-8.0
= 2.80

RUNOFF

ac

mr-n
l-n

Peak discharge =
Time interval- =
Basin curve No. =
Hydraulic len =
Time of concen =
Distribution =

12.28 cfs
2 min
81_

L522 fr
30.01 min
s.c.s. II

HYDROLOGIC REPORT

10 YR EXCESS PASSING..
THROUGH INFILTRATION. .
TRENCH

HYDROLOGIC REPORT

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Distribution

Peak discharge =
Time interva] =
Basin curwe No. =
Hydraulic len =
Time of concen =
Distribution =

38.L2 cf s
2 min
8l_
]-522 ft
30.01 min
s.c.s. rr

62.53 cf s
2 min
81
t522 fr
30. 01 min
s.c.s. rr

= S.C.S.
=10yr
= LL.92
= 2.07 Z
= 18.0
= 5.60

RUNOFF

ac

min
in

1_00 YR
THROUGH

EXCESS PASSING.
INFILTRATION..

TRENCH

Hyd.No.5

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

= S. C. S . RUNOFF
= l_00 yr
= LL.92 ac
= 2.07 Z

= 18.0 min
= 8 .1-0 in
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HYDROLOGTC REPORT

.5 INCH FIRST FLUSH...
DETAINED 12 HOURS ATVD.
EXFILTRATED.

Hyd. No. Z

Hydrograph type
Storm frequency
Inflow hyd. no.

= RESERVOIR ROUTE
= 1 'lrr

=i

Peak discharge
Time interval
Reservoir no.

=2
=1-

11.35 cfs
min

HYDROGRAPH DTSCHARGE TABLE

TIME
hrs

11.70
LT.73
Ll..77
11.80
11. 83
1,L .87
11. 90
l_1. 93
L]-.97
L2.00
12.03
L2.07
t2.LO
L2.L3
L2.T7
1-2.20
L2.23
L2.27
L2.30
1-2.33
L2.37
t2 .40
L2 .43
t2.47
L2.50

TNFLOW (i)
cfs

1_. 04
L.27
t.57
1. 98
2.s3
3.26
4.2t
5.35
6 .6L
7.86
9. 04

l_0 .13
r-1_.07
11.80
L2.23
L2.28
lL.97
11.41
L0.74
10.05
9.33
I .60
7 .85
7 .tt
5.35

INFLOW
cfs

L.27
L.57
1.98
2 .53
3.26
4 .2L
5.35
5.6L
7 .86
9.04

L0 .13
1l_. 07
L1_.80
L2 .23
L2.28
LT.97
1l_ .41
L0.74
10 .05

9 .33
8.60
7.86
7.tt
6.36
5 .62

2s/dt-o (i)
cfs

22 .62
24 .93
27 .77
31_ . 33
35.85
4r.54
49 . L1,
58 .67
70 .63
85.10

102 .00
L2L . L8
LAl..6t
160.2t
L70.56
t75.64
L77.90
L78 .55
178.28
L77 .52
176.50
L75.34
t74.tt
L72 .82
L7L.52

2s / dt+o
cfs

22 .62
24 .93
27 .77
31.33
35.85
41,.64
49.LL
58 .67
70 .63
85. l_0

r.02.00
t2r . I8
t42.39
L64.49
L84.24
19s.07
L99.89
20L.28
200.70
L99 .07
196.90
L94.44
19L.80
1_89.07
L86.29

(j) ourFl,ow
cfs

0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.39
2.L4
6 .84
9.72

10 .99
1l_.36
L1,.2L
10 .78
10 .20
9.55
8 .85
8.L2
7 .39

( j )
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HYDROGRAPH DISCHARGE TABLE Conil d

TIME
hrs

1,2 .53
t2 .57
L2 .50
L2 .63
L2 .67
12.70
L2.73
L2.77
r-2.80
t2 .83
L2 .87
t2 .90
1,2 .93
t2 .97
13.00
r_3 . 03
1_3 . 07
1_3 .1_0
13.L3
13.T7
1,3.20
1,3.23
1-3.27
13.30
13.33
L3.37
13 .40
1_3 .43
L3 .47
r-3 .50
13 .53
L3.57
r_3 .60
13 ,53
13 .57
1_3 .70
L3 .73
1,3.77
r_3.80
L3 .83
1_3 .87
r_3 .90

TNFLOW (i)
cfs

5 .62
4 .90
4.23
3 .63
5.J.J
2.77 .

2.53
2.39
2.28
2.L8
2.09
2 .0r
1. 93
1.85
1.80
L.75
L.69
t-. 55
1.51
r.57
1.53
1_.50
1 .47
L .44
1 .41_
L.3B
r_.35
r_.33
.1.31
t.28
1.26
L.24
1,.22
t.20
t_. t-8
r-. 1-5
L.14
1,.L2
r_. L0
r-.09
I .07
1. 05

rNFLow ( j )

cfs

4 .90
4.23
3 .53
3.r-3
2.77
2.53
2.39
2.28
2.LB
2 .09
2 .01
1. 93
1_.85
1.80
t.75
1" .69
t_.55
l_.61_
I .57
1. 53
1 .50
1, .47
I .44
r .41-
1.38
r-.35
L.33
1.31
t.28
r.26
3-.24
1, .22
1,.20
1. l_B
L. l_5
t.L4
1-.12
1. l_0
1.09
1. 07
1.05
1. 04

23/d|--o
cfs

L70.21,
168 .91
1,67 .65
l.66 .46
L6s.38
L64 .47
1,63 .7 6
L63.25
L62 .89
L62 .62
1,62.24
L61,.77
L5L.24
]-60 .67
150.09
1-59.50
1-58 .9r_
i_s8.33
1,57 .7 6
r57 .22
1-56.70
L55.21"
L55.74
1,55.29
r54 .87
r54 .45
154 . 08
t-53 .71
r-53.36
1s3 . 03
]-52.71,
L52 .40
r52 . Lt
r_51_. 83
L51 .56
L51_.30
15L.05
1-50.80
150.57
r-50.34
r_50.13
L49 .9L

2s/dt+o (j )

cfs

183 .49
180 .73
t78.04
175 .51
L73.22
I7t.28
t69.77
158.58
L67.92
t67 .36
L66 .90
L66.34
1,55.7t
155 .04
164.34
L63 .64
l.52 .94
L62.25
161.58
1"60 .94
l.60.32
L59.73
]-59.L7
1_58.54
r-58. t-4
1,57 .65
r57 .20
l.56.76
r_55.35
r-55.95
155 .57
1,55.2L
1,54 .86
L54 .53
L54.20
1_53 .90
153 .60
153.31
r_53 . 03
1,52.76
152 .50
L52.25

OUTFLOW
cfs

6 .64
5. 91
5.20
4 .53
3 .92
3 .40
3.00
2.72
^ 

Frz. )L
2.37
2.33
2.28
2.23
z. L6
2 .1,3
2.47
2 .02
L.95
1. 91
1-.85
1.81
r.76
r.72
t.67
r_.53
r-. 50
1.55
t_ .53
r .49
r .46
I .43
L.40
L.38
1.35
L.32
L.30
L.28
i 6rL. Z)
L.23
1 .2L
1. 19
1, .1-7

(i)
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HYDROGRAPH DISCIIARGE TABLE Cont' d

TIME
hrs

r-3 .93
1,3 .97
14.00
1,4 . 03
14 .07
t_4 .10
1-4.13
14.L7
L4.20

INFLOW (i)
cfs

1. 04
L .02
1.01
0.99
0.98
0.95 .

0.95
0.93
0 .92

INFLOW (J )
cfs

2s/dt+o
cfs

t_52.01_
.1,5r.77
L5r_.54
l_51.31_
r_5r_. 09
r_50.87
r_50.55
L50.46
r50.26

OUTFLOW
cfs

1.15
1. L3
1.11
1.09
1.08
r-.05
t-. 04
r-.03
t_. 01

r .02
r-.01
0 .99
0.98
0.96
0.95
0.93
0 .92
0.91

= 1-1.35
= 1l-3 95
= 95.1,4

2s/dt-o (i)
cfs

1-49.7t
1,49 .51
L49.3r
L49.r2
L48 .94
1,48 .7 6
1-48.58
1.48 .4t
1"48.24

( j )

Maximum outflow (cfs)
Maximum storage (cu ft)
Maxj-mum elevation (ft) rifl"r.a
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L
0

HYDROLOGIC REPORT

10 YR STORM EXCESS...
ROUTED THROUGH VDOT. .

INFILTRATION TRENCH..

Hyd. No. 4

Hydrograph type =
Storm frequency =
Inflow hyd. no. =

RESERVOIR ROIIIE
10 yr
3

Peak discharge
Time interval
Reservoir no.

37 .82 cfs
min=2

=1

HYDROGRAPH DISCHARGE TABLE

TIME
hrs

10 .43
L0 .47
10 .50
10 .53
10.57
10.50
10 .63
L0 .67
10 .70
ro.73
1,0.77
L0 .80
10 .83
L0 .87
10 .90
10 .93
L0 .97
LL.00
1r-. 03
r-L. 07
11. 10
1t-.l-3
Ll..L7
LL.20
LL.23

TNFLOW (i)
cfs

r-. 00
1. 03
L. 05
r-.09
L.T2
L. 15
r..18
L .2L
L .25
L .28
t.32
1.35
1.40
l_.45
t.49
1.54
1.59
L.64
t_. 58
L.73
L.77
L.82
t-. 88
L.94
2.00

rNFLow ( j )

cfs

1. 03
1. 05
1.09
t.12
1.15
L.18
L .2t
L .25
L.28
L.32
1.36
L.40
l_.45
L.49
1.54
l_.59
L.64
1. 58
t.73
t.77
t .82
1.88
t.94
2.00
2 .0'7

2s/dt-o (i)
cfs

79.41
8L.44
83.52
85 .67
87.87
90 .1-3
92.46
94.85
97.3L
99 .84

l.02 .44
105 .13
LO7.89
LL1.74
1_13 .58
LL6.7T
119.83
L23.05
L26.37
L29.78
L33.28
L36 .87
140.09
L42.89
l_45.35

2sldt+o ( j )

cfs

79.4L
8L.44
83.52
85 .67
87.87
90 .1-3
92 .46
94 .85
97 .3t
99.84

LO2 .44
105. L3
107.89
Lro.74
1r.3 .58
LL6.7L
119 .83
L23.06
L26.37
L29.78
r_33 .28
L36.87
140.58
L43.9L
146.83

OUTFLOW
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0 .00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00
0.24
0 .5r-
0.74
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HYDROGRAPH DfSCHARGE TABLE Cont'd

TIME
hrs

L8.27
18.30
L8.33
1,8 .37
L8.40
18 .43
1,8 .47
L8 .50
l-8 .53
18 .57
18 .50
r_8.63
L8 .67
r_B .70
1-8.73
r8.77
r_8.80
18. 83
18 .87
r_8.90
18 .93
t8 .97
19.00
r-9.03
t9 .07

TNFLOW (i)
cfs

L.09
1.08
t_. 08
1, .07
L.07
1-.05 .

l_. 05
1. 05
1.05
1.05
1.04
1. 04
1. 03
1. 03
t.02
I.02
1-. 0l-
l_.01
r_.00
r_.00
0.99
0.99
0 .98
0.98
0 .97

TNFLOW (j )

cfs

L. 0B
1.08
L.UI
1. 07
1.06
1. 05
1. 05
l_. 05
t-. 05
l_. 04
1_. 04
1.03
1. 03
L .02
1, .02
1. 0t_
1. 01
1.00
1.00
0.99
0.99
0.98
0.98
o .97
0 .97

2s/dt-o (i)
cfs

t49.37
r49.32
t49.26
1-49 .2r
L49.L6
L49.1,1
r49 .06
1-49.01
148.95
L48.90
148.85
148.80
L48.75
1,48 .7 0
1,48 .64
148.59
1,48 .54
r48 .49
1,48 .44
148.39
r_48.33
L48.28
r48.23
1_48.1_8
l-48.13

2s/dt+o (j )

cfs

151.50
1_5r_. 54
15L.48
151,.42
1_51.36
1"5L.29
LsL.23
1_51.l-7
151_ .11
151. 05
150.99
r_50.93
1_50.87
150.80
r50.74
150.58
150 .62
1_50.55
150.50
1"50.44
r_50.37
t_50.31
150.25
l_50 .19
150. r_3

OUTFLOW
cfs

I.12
t-. l_1
1.11
1. l_0
t-. 10
l_.09
r_.09
1.08
1.08
l_.07
7 .07
1.05
1.05
1.05
r_.05
t_. 04
1.04
r_.03
1. 03
L .02
I .02
1_.01
1.01
1.01_
L.00

Maximum outflow (cfs) =
Maximum storage (cu ft) =
Maximum eLevation (ft) =

37 .82
]-4280
96.19
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1
0

HYDROLOGIC REPORT

].OO YR STORM EXCESS.
ROIITED THROUGH VDOT
INFTLTRATION TRENCH.

Hyd. No. 6

Hydrograph type =
Storm frequency =
fnflow hyd. no. =

RESERVOIR ROUTE
100 yr
5

Peak discharge
Time interval
Reservoir no.

= 62.09 cfs
= 2 min
=1

HYDROGRAPH DISCHARGE TABLE

TIME
hrs

8.93
I .97
9.00
9.03
9 .07
9 .10
9.L3
9.L7
9.20
9.23
9.27
9.30
9 .33
9.37
9 .40
9 .43
9 .47
9 .50
9 .53
9.57
9 .60
9 .63
9 .67
9.70
9.73

INFLOW (i)
cfs

L.02
1.-04
1.06
1-.08
L.1_0
r.t2
1.15
1.17
1.19
L.2L
L .22
L.24
L.26
r.27
L.29
l_.30
L.32
1 .33
r_.34
L.35
)-.37
r_.38
1.39
1.41
L .42

INFLOW (J )

cfs

1_. 04
1. 05
1. 08
:t.10
L.L2
L.15
L.L7
L.19
r.2t
L.22
L .24
t.26
r.27
L.29
r_.30
t.32
1.33
1.34
1_.35
1.37
1.38
1.39
1.41
L .42
L.44

2s/dL-o (i)
cfs

94.L4
96.20
98.30

r00 .44
LO2.62
1-04 .85
LO7 .L2
t-09.43
111.78
L]-4.L7
115.60
t]-9.07
L2L.57
L24.LL
t26 .67
129.27
131.89
L34.54
t37 .2L
L39.52
t41.49
L43.L7
L44.60
1-45 .83
L46.89

2s/dt+o ( j )

cfs

94.14
96.20
98.30

r_00 .44
t02.62
104 .85
L07 .L2
109 .43
11r_.78

.L:l-4.L7
i-r-5 .60
1_l-9 .07
L2t.57
L24 . tL
]-26 .67
L29.27
131.89
L34.54
L37 .2L
139.9r_
L42 .25
L44.24
L45.94
L47 .40
r48.66

OUTFLOW
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.00
0 .00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .1-9
0.38
0 .53
o .67
0 .78
0.88
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HYDROGRAPH DISCHARGE TABLE Cont'd

TIME
hrs

23.77
23 .80
23 .83
23.87
23.90
23 .93
23 .97

Maximum
Maximum
Maximum

INFLOW (i)
cfs

rNFLow (j )
cfs

23 / dt-o
cfs

l.48 .62
r_48.60
1_48.59
L48 .57
148 .55
L48.54
L48.52

2s/dt+o (j )

cfs

150 .71
150.59
1,50 .67
r_50 .55
t-50.64
L50 .62
150.60

ourFLow
cfs

1.05
r_.05
l_.04
r_ .04
1.04
r_.04
1.04

(i)

1_.04 1.04
l_. 04 1. 03
1. 03 t_. 03
1.03 L.03
1.03 1.03
t_. 03 , 1. 03
l_.03 0.00

outf low (cf s) = 62.0g
storage (cu ft) = l_G353
elevation (ft) = 96.9s
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BASIN #1

ON-SITE RUNOFF

PRE-ROUTED

POST-DEVELOPMENT
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HYDFqOLOGIC

1 YR, 24 HR STORM
ONSITE RUNOFF

Hyd- No. 2

Hydrograph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

S.C,S. RUNOFF
lyr
8.O8 ac
3.4 %

7 .4 min
2.80 in

FI,EPOR.'T

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Dist ribution

19.11 cfs
2 min
88
955 ft
12.43 min
s. c. s. Ir

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOhI TIME--OUTFLOI'I TIME--OUTFLO$I TIFIE--OUTFLOW
(hrs

r" I .37
l1 .50
11" .53
LL -7-7
t" I .90
12. o3
t2. L7
12.30
L2.45
12.57
L2.7A
r2.83
L2.97
13. 10
13.23
13 .37

cfs)

o.9s
L,lt
1"99
5, t5

L2 -57
18.81
8.99
3.24
2.58
2. 03
I .66
r .49
r. .36
L -24
1.14
I .07

(hrs

11.40
t1.53
LL.67
11 .80
11.93
12.07
L2.20
12.33
L2 .47
t2.6Q
L2.73
L2.87
1"3. oo
13. l3
L3.27
13"40

cfs)

o.97
1_20
2.54
6.41

15.38
17,03
6.76
2.99
2.44
I .91
t .60
t .45
I .33
L.2L
L.t2
l.05

(hrs

11" . 43
r1.57
11.70
11 .83
LL.97
12, tO
L2.23
t2.37
12.50
t2.63
L2.77
12.90
13. 03
r3. l7
13.30
13.43

cfs)

].02
I .34
3 -26
7 -99

17.80
14.39

5. Ol
2.8s
2.30
I .8r
I .56
L-43
I .30
l. t9
1.11
l.03

(hrs cfS)

Lt-47 1.06
r1.50 1.59
11.73 4.L3
11.87 10.O1
12.oo 19.11
12.13 11.57
t2.27 3.84
L2 -44 2.72
12.53 2-L6
L2.67 r.73
12.80 1 .52
L2.93 I .39
r.5 " 07 L.27
13.20 1 . 15
13"33 1.09
L3 -47 L.O2
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HYD t+CI r_(f G I C

10 YR POST DEVELOPI.IENT

Hyd. No- 4

Hydrograph type
Storm frequency
Basin area
Ave basin slope
Basin lag
ToLal precip.

S.C.S. RUNOFF
10 yr
8.OB ac
3,4 20

7 .4 min
5.5O in

FTE PC} R.'T

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
D ist ri but ion

efs)

o.98
l.06
1. 16
r.28
I .40
1.53
1,71
1"90
2 -47
2.25
2 -74
3.32
4 -24
9 -76

22.L9
45. L7
34.90
LL.74
6.60
5.30
4. 15
3.57
3 -25
2.95
2 .69
2.51
2 -34
2, l8
2 -44

47 -76 cfs
2 min
88
935 fr
12.43 min
s. c. s. rr

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOW TIl'IE--OUTFLOW TII'1E--OUTFLOW TIME--OUTFLOW
(hrs

9"90
10. o5
lo. l7
1o,30
10.43
1^0.57
10.70
1O.83
1o"97
11. to
LL.23
11.37
I r^ .50
11.63
LL.77
11.90
r.2 " o3
L2-t7
12.30
L2 -4.3
L2.57
12.7CI
L2.83
L2 -97
13. 10
13.23
1 3.37
13.50
L3.65

cfs)
o.95
l.02
l.1L
L -22
I .34
1 ,46
1 .61
I .80
2.01
2.LL
2,50
3. 07
3.58
6. 15

14 .91
33.28
46.45
2L.45

7 .53
5.95
4.67
3.80
5.40
3. 10
2 -At
2.59
2-42
2.26
2. LL

(hrs

9.93
1o.07
1o.20
1o.33
ro.47
.10.60
10.73
10.87
l^1.oo
Ll.t3
Lt -27
I1"40
11 .53
r1.67
11.80
11.93
t2 -o7
L2 -2A
12.33
L2.47
12.60
L2.7s
t2.47
1"3.00
t3.t3
13.27
13.40
13.53
r3.67

cfs)

o.96
1.04
l. 14
1 .25
1 .37
L .49
t .66
r .85
2.06
2. L4
2.64
3 .20
3,82
7.74

18, 19
39.81
4L.64
15.99
6.95
5.62
4.59
3 -67
3.33
s. o3
2.75
2.55
2.38
2 -22
2.O7

(hrs

9.97
lo. 10
10,23
10.37
10"50
10.63
to.77
1o.90
11.03
11.17
1l .50
11.43
t l_ .57
11.70
11"83
LL.97
12.tO
L2.23
12.37
12.50
L2.63
L2.77
L2.90
13. 03
13. 17
13.30
13.43
13.57
13.70

(hrs cfs)
10.00 1 .00
1^O.13 1.O9
LO.27 1. 19
10.40 I .31
10.53 I .43
1o.67 1.57
10.80 I .75
1o.93 I .96
11.07 2.09
1r.20 2-37
11 .33 2.92
LL .47 3.45
11 .60 4.98
11 .73 12. t6
11.87 27 .L4
12. OO 47 .'t6
12. 13 27 .84
L? -27 I .96
t2.40 6.24
12.53 4 -97
L2.67 3,96
12.80 3.48
12.93 3. 18
r3.07 2.88
L3.2A 2.64
13.53 2 -47
L3.47 2.30
13.60 2-L4
13.73 2 -OL
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HYD FTOI-C}G I C

1OOYR POST DEVELOPMENT

Hyd- No. 6

Hydrograph type
$torm frequency
Basin area
Ave basin slope
Basin lag
Total precip.

$.C.$. RUNOFF
IOO yr
8.OB ac
3.4 %

7 .4 min
8.10 in

R.E P(f R.-t-

Peak discharge
Time interval
Basin curve No.
Hydraulic len
Time of concen
Dist,ributicln

cfs)

L.A2
l. l0
L. L7
I .25
I .33
1"39
I .43
I .45
L,47
I .54
I .65
L.77
I .90
2 -47
2.25
2.44
2 -66
2 -94
3 -26
3.52
3.80
4.65
5.52
6.97

L5 -79
55. t0
69.55
53. O1
L7 .66

73.21 cf s
2 min
88
935 ft
L2.43 min
s.c.s. II

HYDROGRAPH DISCHARGE TABLE

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOSI(hrs

8.43
8.57
8.70
8.83
4.97
9. 10
9 -23
9.37
9.50
9.63
9.77
9.90

1o.03
10"17
Lo.30
10.43
1o.57
10.70
L0"83
10"97
ll.lo
11.23
1L .37
tl.50
rt.6s
tL -77
1l^ .90
12. 03
L2. L7

cfs)

o"99
1.06
1"13
L "2L
L.29
I .35
I .41
L .44
L .46
I .50
I .59
1.71
I .84
I .98
2. L6
2.35
2.54
2.79
3. 10
3 .42
3.57
4 -2c-
5. L2
5.92

to,05
23.88
51 ,89
70"93
32 .42

(hrs

4.47
8,60
8,73
8"87
9. OO

9. l3
9.27
9.40
9.53
9 -67
9.80
9.93

1o.07
10.20
10,33
10.47
10.60
10.73
10.87
t1.00
rt. L3
LL.27
t^ I .40
1l .53
IL.67
11.80
11 .93
L2.O7
12.2A

efs)

I .01
l.08
r^.15
L.23
I .31
1"38
L -42
L .44
j.46
1.51
L -62
L-74
1 .87
2.A2
2.20
2.39
2.50
2.A7
3. 18
3_51
3 .62
4-42
5.52
5.30

r_2.58
28.95
61"65
63"40
24-L2

(hrs

8.50
8.53
a.77
8.90
9. 03
9.L7
9.30
9.45
9.57
9,70
9.83
9.97

10. 10
10.23
10.37
1o.50
10.63
LO.77
10"90
11.03
1r. . 17
11.30
L1.43
1r.57
11.70
11 ,83
LL.97
12. 10
L2 -23

(hrs cfS)

8.53 ]-O4
8.67 L . L2
8.80 L . 19
8.93 L.27
9.O7 I .35
9.20 1.40
9.33 1.43
9 -47 1.45
9.60 1.48
9.73 t.56
9.87 1 .68

10.o0 r.80
10, 13 L .94
LA -27 2. LL
10.40 2.30
10.53 2.49
1o.67 2.72
10.80 3.02
10.93 3.34
11.07 3.54
l_ 1 .20 3.99
r1.33 4.8S
LL.47 5.71
11.60 8" t6
11.73 19.58
11.87 42.63
r.2. oo 73.2t
12.13 42,L9
L2 -27 13 " 4s
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DRY POND #1

POST-DEVELOPMENT

FINAL ROUTINGS

ALL SITE AND OFF-SITE RUNOFF'
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BASIN #I

RESERVOIR No : 2
S:Ks*Zb
Ks:0 b:0
START ELEV = O INCREMENT: O

April2l, 1998

RESERVOIR NAME : DRY POND....

STAGE ELEVATION
ft ft cuft

0.00 84.00
5.00 89.00
9.00 93.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

DISCHARGE

0.00 l.
22.30 2.
66.10 3.
0.00 4.
0.00 5.

0.00 6.
0.00 7.
0.00 8.

0.00 9.
0.00 10.

0.00 I 1.

STORAGE
cfs

0

29472
71898
0

0
0

0

0
0

0

0

CULVERT STRUC A. Q:CoA [2ghlk]^.5 CULVERT STRUC B. Q=CoA[2ghlk]^.5

l. WIDTH (in) :30.
2. HEIGHT (in) : 30.
3. No. BARRELS : 1..
4. INVERT ELEV. : 84.......
5. Co:0.60

20.Cw:3.00
21. EXP: 1.50

9. WIDTH (in) :2,
10. HEIGHT (in) :2..
I 1. No. BARRELS - 1..

12. INVERT ELEV. : 84.......
13. Co:0.60

25. Cw: 3.00
26. EXP : 1.50

6. CULVERT LENGTH (ft) :62.. 14. CULVERT LENGTH (ft):0...
7. CULVERT SLOPE (%) : 1.61 15. CULVERT SLOPE (%) :0...
8. MANNING'S N-VALUE = .013 16. MANNING'S N-VALUE : .013

17. MULTr-STAGE OPTTON ? GAD N

WEIR STRUCTURE A. Q:CWLH^EXP
WEIR STRUCTURE B. Q:CWLH^EXP

18. CREST LENGTH (ft) : t2.56.- 23. CREST LENGTH (ft) : 10.....
19. CREST ELEVATION : 88.3... 24. CREST ELEVATION :92.....

22.MULTr-STAGE OPTTON ? (yAr) y 27.MIJLTr-STAGE OPTTON ? (YAD y
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HYDROLOGTC REPORT FOR
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SWM POND ANALYSTS

AES PROJECT 8OO3
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prepared by:
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WILLIAMSBURG, VA 23].85

Revised: April 30, 1998
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1
0

HYDROLOGIC REPORT

1 YR STORM: SfTE, OFF-
SITE, & VDOT RUNOFF
ROUTED THRU DRY POND. .

Hyd. No. 16

Hydrograph type
Storm freguency
Inflow hyd. no.

INFLOW (i)
cfs

L.02
r_. 05
1.11
L.20
1.34
L.59
2.00
2.55
3.27
4.t5
5.r_9
6 .48
8.1r_

1o .20
12.88
15.86
L8.49
20.07
20.08
18 .53
15 .33
13 .85
11.59

9 .64
8.09

RESERVOIR ROIITE
1yr
15

Peak discharge
Time intervaL
Reservoir no.

= 6.88 cfs
= 2 min
=2

HYDROGRAPH DISCHARGE TABLE

TIME
hrs

11 .43
r]-.47
11.50
11.53
LL.57
11.60
11. 63
L]-.67
LL.7O
L]-.73
L]-.77
r_1.80
11.83
11.87
11.90
11. 93
LL.97
12.00
]-2.03
L2.07
L2 .LO
T2.T3
L2.17
L2.20
L2.23

INFLOW
cfs

L.06
l_.11
L.20
1.34
1.59
2 .00
2.55
3.27
4 .15
5 .19
6 .48
I .11

L0.20
12 .88
15.86
18 .49
20 .07
20.08
18 .53
15 .33
13 .85
1r_.59

9 .54
8.09
7.05

2s/dt-o (i)
cfs

52.13
54 .07
55.11
58.27
60 .66
63.44
66.87
7!.25
76.89
84 .13
93.27

L04.73
1l-9 .10
L37 .L7
L59.99
188 .43
222.47
260.69
300 .48
338.80
373.36
40r-.78
422 .42
436.74
442.43

zs/dt+o ( j )

cfs

52.27
54.22
56.25
58.42
60.81
63 .59
67.02
7t.41
77.06
84.31_

. 93.47
L04.94
LL9.32
L37.4L
]-60.2s
L88.72
222.78
26t.03
300.84
339. L9
373.75
403 .54
427 .23
443.66
454.47

ourFLow
cfs

0 .07
0 .07
0 .07
0 .07
0 .08
0 .08
0 .08
0 .08
0.09
0.09
0 .10
0 .10
0.1L
0.L2
0 .13
0.14
0.15
o.L7
0 .18
0 .19
0.20
0 .88
2 .40
3 .46
6.02

( j )
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HYDROGRAPH DISCIIARGE TABLE Cont'd

TIME
hrs

1,2.27
t2.30
1,2.33
1,2.37
1"2 .40
L2 .43
t2 .47
]-2.50
]-2.53
1,2 .57
1,2 .60
t2 .53
L2 .57
L2.70
L2.73
L2.77
L2.80
L2 .83
1-2 .87
1,2 .90
12 .93
12 .97
t_3 . 00
r.3 .03
13 .07
13 .10
13 . r_3

]-3.L7
1,3.20
1-3 .23
1,3.27
r-3 .30
13 .33
1-3.37
r_3.40
L3 .43
13 .47
13 .50
13 .53
r_3 .57
r_3 .50
13 .53

INFLOW (i)
cfs

7 .06
5 .52
6.27
5 .08
5.85
5.60
5.33
5.03
4.71,
4.39
4 .08
3.78
3 .50
3.2s
3 .04
2 .86
2.7L
2 .59
2 .48
2.38
2.30
2.22
2.15
2 .08
2 .02
r.96
l_. 91_

L .87
L.82
r.79
1,.75
L.72
L .69
L.66
L.63
r_.50
L .57
1.54
1.51_
r .49
r.46
r .44

INFLOW (J )

cfs

6 .52
6.27
5.08
5.86
5.50
5 .33
5.03
4.71_.
4.39
4 .08
3.78
3 .50
3.25
3 .04
2.86
2.71,
2 .59
2 .48
2.38
2.30
2.22
2.1_5
2 .08
2 .02
L .96
L. 9t_
I .87
L.82
L.79
L.75
L.72
1.59
t.66
r. b5
1.60
1, .57
l_.54
t_.51-
t.49
L .46
I .44
'L.41-

23 / dt-o
cfs

443 .83
443.75
443.36
442.99
442 .64
442.27
44L . B6
44L .42
440 .95
440.45
439 .95
439 .45
438 .96
438.51
437 .73
436.7t
43s.53
434.27
432 .97
43L .66
430.37
429 .09
427.85
426 .6s
42s .49
424.38
423.32
422.3r
42L.35
420 .44
41,9 .59
4L8.79
418.04
41,7 .33
4]-6 .66
416 .02
4]-5 .42
4A4 . 85
4L4.30
4L3.78
4L3.27
4r2.79

(i) 2s/dL+o (j )
cfs

457.59
.457.4t

455.54
455.71-
454 .93
454 .10
453.20
452.22
451.15
450.05
448 .93
447.81
446.73
445.72
444 .80
443 .63
442.28
440.83
439.34
437.83
435.3s
434 .88
433 .46
432 .08
430.7s
429 .47
428.25
+27.09
425 .99
424 .96
423.98
423 .06
422.19
42t.38
420 .61
4r-9.88
4t9.A9
4r-8.53
41-7 .90
4ll-7 .30
41,6 .73
4r-5 .18

OUTFLOW
cfs

5,88
5.83
5.59
6.35
5.14
5 .92
5 .57
5.40
5 . t_t_

4.80
4 .49
4 .1_8
3.88
3.60
3 .53
3 .46
3.37
3.28
3 .1_8
3.09
2 .99
2.90
2 .80
2.72
2 .53
2.55
2 .47
2.39
2.32
2.26
2.L9
2.L3
2 .08
2 .03
1. 98
r_.93
1.88
r_. 84
1_.80
L.75
L.73
L.69
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HYDROGRAPH DISCHARGE TABLE Cont'd

TIME
hrs

L3 .67
1-3.70
L3.73
]-3.77
13.80
1_3 . 83
1-3 .87
r_3 . 90
1-3 .93
t3 .97
1_4.00
r_4 . 03
14 .07
14 .10
]-4.1,3
T4.L7
].4.20
L4.23
L4.27
14.30
L4.33
14.37
14 .40
14 .43
1-4 .47
14 .50
l_4 .53
1-4 .57
14.50
14 .63
1-4 .67
1,4.70
1-4.73
!4,7'I
14.80
r_4 .83
1-4 .87
14 .90
L4.93

Maximum
Maximum
Maximum

TNFLOW (i)
cfs

L .4L
t_.39
1.37
L.35
1_.33
1.31.
r.29
L.27
1, .25
1.23
1_.2t
t_. t_9
1. LB
1 .15
l.14
1. 1_3

1,.t2
t_. 11_

1 .1_0
l_. 09
t_.08
L .0,1
1.06
1 .05
1,.04
1-. 04
t-. 03
L .02
1.01_
1.01
t-.00
0.99
0.99
0.98
0 .97
0 .97
0.95
0.95
0.95

outflow (cfs)
storage (cu ft)
elevation (ft)

rNFLow ( j )

cfs
2s/dt-o (i)

cfs

4]-2.33
411.89
41,1, .47
4t1" . 07
410.58
4l_0.31_
409 .95
409 .50
409.26
408 .94
408 .62
408.31_
408.01
407 .72
407.43
407 .1-6
405.90
406 .65
406 .4r
406.19
40s.98
405.78
405.59
405 .4r
405.24
405.08
404 .93
404.78
404 .64
404.50
404.37
404.25
404.1"3
404.0L
403.90
403.79
403 .69
403.58
403 .48

2S/dt+O (j) OUTFLOW
cfs cfs

L.39
1.37
t-.35
L .33
1.31
r.29
1.27
1.25 .

1".23
I .2L
1.19
1. 18
1.16
1.14
l_ .13
r .12
1. 11
l_.10
1. 09
r_.08
L .07
1.05
1.05
1. 04
r_. 04
1_. 03
L.02
1.01_
1.01
1.00
0.99
0.99
0.98
o .97
0 .97
0.96
0. 95
0.9s
o .94

= 5.88
= 27043
= 88.59

415.55
415.L4
4L4 .66
4t4.L9
4r3.75
4]-3.32
4r2 .9L
4L2 .51,
41,2.L2
4'J,L.75
41r_.38
41r_.03
410.58
4]-0.34
41,0 .02
409.70
409.40
409.12
408.85
408.59
408.35
408.L2
407.91
407 .70
407 .5L
407 .32
407 .1"4
406.97
405.81
406 .66
405.51
406.37
405.23
405.09
405 .97
405.84
405.72
405.60
405.48

1.66
1" .52
r-.59
L.55
1.53
1.51
L.48
L.45
r_.43
L.4t
1.38
L.36
1".34
1_.3r_
r.29
1.27
t.25
t.24
L.22
t.20
l-. l_9
t.t7
1. l_6
r.1,4
l_.13
r.1-2
r-. t-1_

r-. 10
1_.09
1.08
L.07
L.05
l_. 05
L. 04
1. 03
1.02
L.02
l_.01
l_.00
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HYDROLOGIC REPORT

10 YR STORM: SITE,OFF-
STTE, & VDOT RI'NOFF. . . .
ROUTED THRU DRY POND. .

Hyd. No. L8

Hydrograph type = RESERVOIR ROII|E peak discharge
Storm frequency = 10 yr Time interval
Inflow hyd. no. € L7 Reservoir no.

HYDROGRAPH DISCHARGE TABLE

=
=2
=2

55.00 cfs
min

TIME
hrs

8.93
I .97
9.00
9.03
9 .07
9. l-0
9 .13
9.L7
9.20
9.23
9.27
9.30
9.33
9.37
9 .40
9 .43
9 .47
9 .50
9 .53
9.57
9.60
9 .63
9 .57
9.70
9.73

TNFLOW (i)
cfs

L .02
1.04
1.05
1. 08
1.11
1. r_3

1.15
L.t7
1.18
L.20
L .22
L .23
L.25
L.26
L.28
L.29
r-.30
L.32
1.33
1.35
1.36
r_.38
1.40
L .42
L .44

rNFLow (j )
cfs

r_. 04
1.05
1.08
1.11
1. r_3
1.15
L.L7
1.18
L.20
L .22
L.23
L.25
t.26
1-.28
t.29
1.30
L.32
1 .33
1.35
1.36
1.38
1.40
t.42
1.44
L.47

2s/dt -o (i)
cfs

82 .50
84.37
86.29
88.25
90.25
92.29
94.36
96.48
98 .63

100 .81
1-03 .02
lj-05.27
]-07.54
109. 84
LL2 . 16
114.51
116.89
LL9.29
L2L.7L
L24.L6
L26.64
L29.15
131.59
]-34.27
135.89

2sldt+o (j )
cfs

82 .68
84.56
86.47
88 .43
90.44
92.48
94.56
96 .68
98 .83

101.01
.103 .23
L05.47
LO1 .75
110.05
LL2.38
LL4.73
117.11
119.51
t2t .94
t24.39
L26.87
129.38
L3L.92
134 .51
L37. L3

OUTFLOW
cfs

0.09
0.09
0.09
0.09
0.L0
0.10
0.10
0 .10
0 .10
0.10
0 .10
0.10
0.11
0.11_
0.11-
0.11
0.11
0.11
0.1r_
0.11-
0.11
0.t2
o.t2
o.L2
0.L2
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HYDROGRAPH DISCHARGE TABLE Cont'd

TIME
hrs

23.77
23.80
23 .83
23 .87
23 .90
23 .93
23 .97
24 .00

Maximum
Maximum
Maximum

TNFLOW (i)
cfs

1 .19
1. l_9
1. t-9
1.19
l_. t_9
1.18.
1.t8
0.59

outflow (cfs)
storage (cu ft)
el-evation (ft)

rNFLow ( j )
cfs

2S / dt-O
cfs

406.22
406.20
405. L8
406.1-6
405 . r_3

405.!L
405.09
405.55

2s/dt+o (j )
cfs

408.53
408.51_
408.58
408.55
408.53
408 .50
408.47
407.85

(i) OUTFLOW
cfs

t.20
L.20
t.20
1,.20
1,.20
L.20
L. 1_9

t_ . r_5

t_. i_9
r-. l_9
t-. t_9
1. l_9
1. 1_8

r-. l-B
0.59
0.00 .

= 55.00
= 46602
= 90.52
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HYDROLOGTC REPORT

100YR STORM: SITE,OFF-
SITE, & VDOT RIJNOFF. . .
ROU:TED THRU DRY POND. .

Hyd. No. 20

Hydrograph type
St,orm frequency
Inflow hyd. no.

INFT,OW ( i )
cfs

1. 01
L.02
1.03
1. 05
1.05
1.08
1_. 09
L.10
L.t2
1. 13
1.14
L. 16
L.L7
r-. 19
L.20
L.2L
L.23
L .24
L .25
L.27
L .28
1.30
1.31
L.32
1.34

RESERVOIR ROIITE
L00 yr
19

Peak discharge
Time intervaL
Reservoir no.

= 94.96 cfs
= 2 min
=2

HYDROGRAPH DISCHARGE TABLE

TIME
hrs

7 .07
7 .t0
7 .L3
7.t7
7 .20
7 .23
7 .27
7 .30
v.33
7 .37
7 .40
7 .43
7 .47
7 .50
7 .53
7 .57
7.60
7 .63
7 .67
7.70
7 .73
7 .77
7.80
7 .83
7 .87

INFLOW
cfs

L.02
1. 03
r_.05
l_. 06
1. 08
1_.09
L.10
L.L2
r_.13
1.14
1.15
t.L7
1. 19
L .20
L.2L
L .23
1.24
L .25
t .27
t .28
1.30
1_.31
t.32
1.34
1.35

2s/dt-o (i)
cfs

84 .33
86.L7
88 .04
89.93
91.85
93.79
95.76
97 .75
99.76

101. 80
103 .87
L05.95
108 .08
L10.22
Ltz.39
1L4.59
115 .81-
119.05
L2L.32
L23 .62
L25.94
t28.29
130.66
133 .05
L35.49

2s/dt+o ( j )

cfs

84 .5r_
85 .35
88 .23
90.L2
92.04
93 .99
95 .95
97.95
99.97

102 .01
,104 .08
l.06.L7
r08.29
LL0 .44
LLz .6L
1i-4.81
117.03
r]J-g.27
12r_.55
123 .85
t25.L7
t28.52
130.90
133.30
135.73

OUTFLOW
cfs

0 .09
0 .09
0.09
0 .10
0 .10
0. 10
0. 10
0.10
0.10
0.10
0 .10
0. 10
0.11
0 . l,l-
0.11-
0.1r-
0.11-
0.1r
0 .1r_
0.1r-
0.11
o.L2
o.L2
o.L2
o.L2

( j )
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HYDROGRAPH DISCHARGE TABLE Cont,d

TIME
hrs

23.30
23.33
23.37
23 .40
23 .43
23 .47
23.50
23.53
23.57
23 .60
23 .63
23 .57
23.70
23.73
23.77
23.80
23.83
23 .87
23 .90
23 .93
23 .97
24 .00

TNFLOW (i)
cfs

L.82
t.82
L .82
I .82
1.8L
L.81 .

l_. 81
1.81
1_.80
1.80
r_.80
l_.80
t.79
L.79
I.79
1. 78
L.78
L.78
L.78
L.77
L.77
0.89

INFLOW (J )

cfs

t .82
L.82
L.82
r_.81
l_.81
l_.81_
1.81_
r-.80
1. B0
1_.80
1_.80
L.79
L.79
L.79
1,.78
t.7B
1.78
l.7B
1, .77
1.77
0.89
0.00

zs/dt-o (i)
cfs

4r4.85
4t4 .81-
41-4 .7I
4r4.74
41-4.7L
41-4 .57
41-4 .54
4t4 .50
4L4 .57
41-4.53
414.50
4r4 .46
41-4 .43
41-4.39
4L4.36
4L4.32
4L4.29
4L4.25
4A4.22
4].4.1-8
4l.4.1-5
413 .35

zs/dt+o (j) ourFl,ow
cfs cfs

418.53
4t8 .49
41-8 .45
41-8 .4t
4L8.37
4L8.33
4r8.29
4r8.25
4L8.2't
41,8.17
4r_8.13
4t_8.09
4r_8.05
418.0r_
4L7.97
4]-7.93
4L7.89
4L7.85
41-7 .81-
4r7 .77
41-7.73
41_6.81

r.84
1. 84
1-. 84
1.83
1.83
r_. 83
L. 83
L.82
L.82
L.82
L.82
1_.81_
1.81
L.81
t_.81_
1.80
1_.80
1.80
1.80
1,.79
L.79
L.73

Maxj-mum outflow (cfs)
Maximum storagie (cu ft)
Maximum el-evation (ft)

94 .95
71,6L6
92 .97
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1
. HYDRAULIC REPORT FOR

U

TOANO BUSINESS CENTER

STORMWATER DRAINAGE SYSTEM

AES PROJECT BOO3

SYSTEM #1

prepared by:

AES CONSULTING ENGINEERS

5248 OLDE TOWNE RD. STE 1-

WILLIAIvISBURG, VA 231-88

DATE: April 15, L998
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Return Period = 10 Yrs
Rainfal-l f ile: JCC

LINEl / O=s8.02 / HT=36 /w1.o

Run Date: 05-14-1998
File : 8003VDOT. ST3

= 36 / N = .013 / L = 45 / JLC = 0

SS#l- / outfall

DNSTRM 90.70 36.00
UPSTRM 91_.04 35.00

Drainage area (ac) =
Runoff coefficient =
Tlme of conc (min) =
fnl-et ti-me (min) =
Intensity (inlhr) =
Cumulative C*A =
o=cA*I(cfs)-

8 .2L 9L.75
8 .2t 92.09

HGL DEPTH TNVERT VEL EGL T WID COVER

0.00 -3
0.00 5.55

AREA

7 .07
7 .07

0.7778
0.7569

29.1-3
93.00

3 .59
0.00

58.82

84.00
84.35

0.91
0.90
5.53
4.00
5. s5
4.23

27.69

Slope of invert (?)
Slope energy grade line (?)
Critical depth (in)
Natural- ground elev. (ft)
Upstream surcharge (ft.)
Additional O (cfs)
Line capacity (cfs)

Q catchment (cfs)
Q carryover (cfs)
Q captured (cfs)
Q bypassed (cfs)

= 5.99
= 23.85
= 0.00
= 29.84

InLet length (ft) =
Gutter slope (ft/ft) =
Cross slope (ft/ft) =
Ponding width (ft) =

0.00
0.0000
0.0000

N/a

LINE 2 / O = 52.83 / Uf = 3G / W],a = 3G / N = 01-3 / L-89 / JLc=.9
ss#2-ss#3 / DNLN=1

DNSTRM 9r.04 35.00 84.35
UPSTRM 91_-60 35.00 84.95

Drainage area (ac) = 0. OO
Runoff coefficient = 0.00
Time of conc (min) = 6.44
Inl-et time (min) = 0.00
Intensity (inlhr) = 5.50
Cumul-ative C*A = 3.4L
O=CA*I (cfs) = 22.50

HGL DEPTH INVERT VEL EGL

7 .48 91.9r-
7 .47 92.47

T WID COVER

0.00 5.65
0 .00 5.2s

AREA

7 .07
7 .07

0 .6742
0 .6275
.27 .79
93.20
3.6s
0.00

54.76

Slope of invert (?)
Slope energy grade l-ine (?)
Critical depth (in)
Natural ground elev. (ft)
Upstream surcharge (ft)
Additional O (cfs)
Line capacity (cfs)

Q catchment (cfs) =
Q carryover (cfs) =
Q captured (cfs) =
Q bypassed (cfs) =

0.00
23 .8s

0.00
23 .85

Inlet length (ft)
Gutter slope (ft/fL)
Cross slope (ft/ft)
Ponding width (ft)

0.00
0.0000
0.0000

N/A
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LINE 3 / O = 45.83 / ur = 30 / wto = 30 / N = .013 / L = 220 / JLc = .9

ss#3-ss#4 / DNLN=2

HGL

DNSTRM 92.38
UPSTRM 95.1.3

Drainage area (ac)
Runoff coefficient
Time of conc (min)
Inlet time (min)
Intensi-ty (inlhr)
Cumulati-ve C*A
O=CA*I(cfs)

DEPTH INVERT VEL EGL T WID COVER

30.00
30.00

84 .95
88.00

0.00 5
0.00 4

AREA

4.9L
4 .9L

l_.3854
L.2490

27 .45
95.00

4 .53
30 .33
48.29

9.34 93 .73
9.34 96.48

75
5

0.55
0.80
6.O4
5.00
6.70
2.3L

15.50

Slope of invert, (?)
S1-ope energy grade line (?)
Critical depth (in)
Natural ground elev. (ft)
Upstream surcharge (ft)
Additional- O (cfs)
Line capacity (cfs)

o
o
o
o

catchment (cfs)
carryover (cfs)
captured (cfs)
bypassed (cfs)

3 .64
]-2.54
0.00

15 .18

Inlet length (ft)
Gutter slope (ftr/ft)
Cross slope (ft/ftr)
Ponding width (ft)

0.00
0.0000
0.0000

N/A

LINE 4 / a = 7.00 / HT = l-8 / WtO = 18 / N = .01-3 / L = 248 /JLC = .9

ss#4-ss#5 / DNLN=3

HGL DEPTH INVERT

DNSTRM 96 .3s r_8 .00 88 .00
UPSTRM 97 .57 r_B . 00 93 . 00

Drainage area (ac) = 1,.25
Runoff coefficient = 0.80
Time of conc (min) = 5.00
Inl-et time (min) = 5.00
Intensity (in/hr) = 7. OO

Cumulative C*A = L.00
O = CA * I (cfs) = 7.00

Slope of invert (?)
Slope energy grade line (?)
Critical depth (in)
NaturaL ground elev. (ft)
Upstream surcharge (ft)
Additional Q (cfs)
Line capacity (cfs)

VEL EGL

3.96 95.s9
3.96 97.9L

T WTD COVER

0.00 5.s
0.00 1.5

AREA

t.77
t.77

2 .03-5L
0. s325
1-2.rL
96.00

. 3.L7
0.00

1-4 .9t

Q catchment (cfs)
O carryover (cfs)
O captured (cfs)
Q bypassed (cfs)

= 7.00
= 0.00
= 0.00
= 7.00

rnlet length (ft)
Gutter slope (ftlft)
Cross slope (ftlft)
Ponding width (ft)

0.00
0.0000
0.0000

N/A
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LINE 5 / O = 5.54 / HT = t-8 / WtO = 18 / N = .Oi-3 / L = t75 / JLC = .9

ss#4-ss#5 / DNLN=3

DNSTRM
UPSTRM

HGL DEPTH TNVERT VEL EGL

3 .L4 95 .50
3.1-4 97 .L2

T WID COVER

0.00 5.5
0 .00 r_.5

96.35 L8.00
96.97 18.00

88
91_

.00

.30

AREA

1.77
1.77

L.8B57
0.3571_

L0 .78
94.30
4.17
0.00

14 .42

Drainage area (ac) =
Runoff coefficient =
Time of conc (min) =
Inl-et time (min) . =
Intensity (in/hr) =
Cumul-ative C*A =
O=CA*I(cfs)=

0.99
0. B0
5.00
5.00
7.00
0.79
5.54

Slope of invert (?) =
SJ-ope energy grade line (?) =
CriticaL dept.h (in) =
Natural ground elev. (ft) =
Upstream surcharge (ft.) =
Additional O (cfs) =
Line capacity (cfs) =

Q catchment (cfs) =
O carryover (cfs) =
O captured (cfs) =
Q bypassed (cfs) =

5.54
0..00
0.00
5 .54

Inlet length (ft) =
Gutter slope (ft/ft) =
Cross slope (ft/ft-) =
Ponding width (ft) =

0.00
0.0000
0.0000

N/A

LrNE6/O= 7.67 / Ut = i-B / wtO = t-8 / N = 0l-3 / L=44/,JI-,C=.9

sS#3-Ss#13lnulN=2

DNSTRM
UPSTRM

92.38 1_8 .

92.88 18.
00 84
00 89

1, .29
0 .85
5.00
5.00
7.00
L. 10
7 .67

0.00 6.75
0.00 2.5

AREA

1.77
L.77

9.2046
0.5340
t2 .58
93 .00
2.38
o. oo

3r_.85

HGL DEPTH INVERT VEL EGL T WID COVER

95
00

4 .34 92 .67
4.34 93 .r7

Drainage area (ac) =
Runoff coefficient =
Time of conc (min) =
Inl-et time (min) =
Intensity (inlhr) =
Cumulative C*A =
O= CA*I (cfs) -

Slope of invert (%)
Slope energy grade line (?)
Critical depth (in)
Natural- ground eIev. (ft)
Upstream surcharge (ft)
Additional Q (cfs)
Line capacity (cfs)

O catchment (cfs) =
Q carryover (cfs) =
Q captured (cfs) =
Q blpassed (cfs) =

7 .67
0.00
0.00
7 .67

Inlet length (ft)
cutter slope (ft/ft)
Cross slope (ft /f:u)
Ponding width (ft)

0.00
0. 0000
0. 0000

N/A
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1
. HYDRAULIC REPORT FOR

TOAI{O BUSINESS CENTER

STORMWATER DRAINAGE SYSTEM

AES PROJECT 8OO3

SYSTEM #2

prepared by:

AES CONSULTING ENGINEERS

5248 OLDE TOWNE RD. STE ].

WILLIAMSBURG, VA 231-88

DATE: April 15, L998
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Return Period = 1-0

Rainfall- f ile: JCC
Yrs

LINE l- / O = 10.s3 / HT = 24 / Wrn

Run Date: 05-l-4-L99B
FiIe: 80030803 . ST3

= 24 / N = .01-3 / L = 45 / JLC = .9

OUTFALL-SS#B / Outfall

HGL

DNSTRM 90.70
UPSTRM 90.77

Drainage area (ac)
Runoff coefficient
Time of conc (min)
Inlet time (min)
Intensity (inlhr)
Cumulative C*A
O=CA*I(cfs)

DEPTH TNVERT VEL EGL T WID COVER AREA

3 .1-4
2.94

=11. LLl-l-
= 0.2L06
= 1,3.79
= 94.00
= 0.00
= 0.00
= 75.39

24.O0
21- .24

84.00
89.00

3.35 90.87 0.00 7
3.58 90.97 r-5.30 3

Slope of invert (?)
Slope energy grade line (?)
Critical depth (in)
Natural ground el-ev. (ft)
Upstream surcharge (ft)
Additional O (cfs)
Line capacity (cfs)

0 .51
0.90
9 .18
4.00
5 .97
t.76

r_0 .53

O catchment (cfs)
O carryover (cfs)
O captured (cfs)
Q bypassed (cfs)

3.35
8 .8s
0.00

12.20

Inlet length (ft)
Gutter slope (ft/fiu)
Cross slope (ft/ft)
Ponding width (ft)

= 0.00
= 0.0000
= 0.0000
= N/A

LINE 2 / O = 7.88 / Ut = i-8 / WtO = j-8 / N = .01-3 / L = 1"02 /,.TLC = .9

ss#B-ss#g / DNLN=r-

DNSTRM
UPSTRM

HGL

90.9.5
92 .07

DEPTH INVERT VEL EGL T WID COVER AREA

L.77
l_.35

1.9508
r-.3r_54

1,2 .85' 95. O0
0.00
0 .00

14.70

t-8
1,2

00 89.00
8s 9l_.00

0.63
0.90
B. 85
4.00
6 .04
1--30
7 .88

4 .46 9L.26 0 .00 3 .5
5.84 92.60 t5.27 2.5

Slope of invert (?)
Slope energ)t grade line (?)
Critical depth (in)
Natural- ground e1ev. (ft)
Upstream surcharge (ft)
Additional a (cfs)
Line capacity (cfs)

Draj-nage area (ac)
Runoff coefficient
Time of conc (min)
Inlet time (min)
Inrensity (inlhr)
Cumulative C*A
O=CA*I(cfs)

Q catchment (cfs)
O carryover (cfs)
O captured (cfs)
Q bypassed (cfs)

4.14
4.7t
0.00
8 .85

Inlet length (ft)
Gutter slope (ft/f:u)
Cross slope (ft/fiu)
Ponding width (ft)

0.00
0.0000
0.0000

N/A
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LINE 3 / a = 4.55 / Ht = l_5 / WtA = 15 / N = .013 / L = L77 / JLC = .9

SS#9-SS#10/ottil,u=2

HGL

DNSTRM 92.55
UPSTRM 95.85

Drainage area (ac)
Runoff coefficient
Time of conc (min)
Inl-et time (min)
Int,ensity (in/hr)
Cumulative C*A
O=CA*I(cfs)

DEPTH INVERT VEL EGL T WID COVER AREA

15.00
L0.25

91.00
95.00

3.72 92.76 0.00 2.75
5.10 97 .26 1_3 .95 2.75

t.23
0. 89

= 0.00
= 0.00
= 8 .1-8
= 0.00
= 6.l-8
= 0.74
= 4.56

Slope of invert, (?) = 2.8249
Slope energy grade line (?) = 2.5409
CriticaL depth (in) = L0.25
Natural ground eLev. (ft) = 100.00
Upstream surcharge (ft) = 0.00
Additional O (cfs) = 0.00
Line capacity (cfs) = 10.85

Q catchment (cfs)
Q carryover (cfs)
Q captured (cfs)
Q bypassed (cfs)

= 0.00
= 4.7L
= 0.00
= 4.7I

Inlet length (ft) =
Gutter slope (ft/ft) = 0
Cross slope (ft/ft-) = o
Ponding width (ft) =

0.00
.0000
.0000

N/A

LINE4 / O= 3.58 /HT= 15 /wto =15/N=.013 / L= 4I/ JLC=

sS#10-sS#11- / Dtrtl,tt = 3

DNSTRM
UPSTRM

HGL

97 .22
99.05

t4 .62
9.08

96.00
98.00

1. l_5
0.50
8.00
8.00
6.22
0 .57
3 .58

EGL

97 .35
99.38

L4 .81-
L4 .66

2.75
.25

AREA

t .22
0 .78

4.8780
4.952L

9.08
99.50
0.00
0. oo

t4.26

DEPTH INVERT VEL T WID COVER

z
4

.94

.50

Drainage area (ac)
Runoff coefficient
Time of conc (min)
fnlet time (min)
Intensity (Ln/hr)
Cumulative C*A
O=CA*I(cfs)

Slope of invert (?)
Slope energy grade Line (?)
Critical depth (in)
NaturaL ground elev. (ft)
Upstream surcharge (ft)
Additional O (cfs)
Line capacity (cfs)

Q catchment (cfs)
Q carryover (cfs)
Q captured (cfs)
Q bypassed (cfs)

=3
=0
=0
=3

.58

.00

.00

.58

Inlet length (ft)
Gutter slope (ft/ft--)
Cross slope (ft/ftr)
Ponding width (ft)

0.00
0.0000
0.0000

N/A
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LINE 5 / O = 0.83 / HT = t-5 / wto = 15 / N = .01-3 / L = 62 / JLc = .9

ss#l-o-ss#1-2 / oll,x = 3

HGL DEPTH INVERT

DNSTRM 97 .22 1,4 .62 96 . 00
UPSTRM 98.47 4.37 98.00

Drainage area (ac) = 0.19
Runoff coefficient = 0.65
Time of conc (min) = 6 . OO

Inlet time (min) .= 5.00
fntensity (in/hr) = 6.72
Cumulative C*A = 0.12
O=CA*I (cfs) = 0.83

VEL EGL T

0.58 97 .23 L4
2.79 98.59 L3

Slope of invert (?)
Slope energy grade line (?)
Critical depth (in)
Natural ground elev. (ft)
Upstream surcharge (ft)
Additional O (cfs)
Line capacity (cfs)

WID COVER

.81 2.75

.63 .25

AREA

r .22
0.30

3.2258
2.2070

4.37
99 .50
0.00
0.00

L1.60

Q catchment (cfs)
Q carryover (cfs)
Q captured (cfs)
Q bypassed (cfs)

= 0.83
= 0.00
= 0.00
: 0.83

Inlet length (ft)
Gutter slope (ft /ft)
Cross slope (ftlft)
Ponding width (ft)

0.00
0.0000
0.0000

N/A

LINE 6 / O = 0.30 / HT = 1-5 / Wtn = t-5 / N = .01-3 / f-1 = 62 / JLC = .9

ss#1-0-ss#1-3 / DNLN=3

HGL

DNSTRM 97 .22
UPSTRM 98.28

Drainage area (ac)
Runoff coeffi-cient
Time of conc (min)
Inlet time (min)
Inrensity (inlhr)
Cumulative C*A
O= CA*I (cfs)

DEPTH INVERT

L4.62 95.00
2.62 98.00

= 0.05
= 0.55
= 3.00
= 3.00
= 7.65
= 0.04
= 0.30

VEI-, EGL T WID COVER

o .24 97 .22 l-4 .81- 2.75
2.07 98.35 LL.40 .25

Slope of invert (?)
Slope energy grade }ine (?)
Critical depth (in)
Natural ground elev. (ft)
Upstream surcharge (ft)
Additional- O (cfs)
Line capacity (cfs)

AREA

L .22
o.t4

3.2258
t.7L97

2 .52
99 .50
0.00
0.00

11.60

Q catchment (cfs)
Q carryover (cfs)
Q captured (cfs)
Q bypassed (cfs)

= 0.30
= 0.00
= 0.00
= 0.30

In1et length (ft)
Gutter slope (ftr/f:u)
Cross slope (ftlft)
Ponding width (ft)

0 .00
0.0000
0.0000

N/A
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Revised: August 14, 1997

BMP WET POND DEStcN #6 (8 PTS)

MPERV|OUS AR ROADS & BUILDINGS @ 90%
oPEN SPACE @ 160/o

5.47 AC.
0.48 AC.

4.92 AC.
0.077 AC.

5.00 Ac.AL IMPERVIOUS AREA FOR BMP CALCULATION

")-'lSORE: DA IMPERVIOUSNESS (5.00 tT.rt) 68.77o/o

5.00 Ac.
68.77o/o

0.669

NAGE AREA FOR BMP CALCULATION:
IMPERVIOUSNESS FOR DRAINAGE AREA

00e)168.77%))l

#6 (2.5Vr):

SVr = 2.5 * (0.5'7AC)*(DA)-(Rv) = 4 " (0.5'/AC)15.00)10.669)"(1 71 2")*(43,560 SF/AC)
1", .

1W6 C.F. MINIMUM WATER QUALITY VOLUME

NIMUM POOL ELEVATION FOR BMp eUALtry OCCURS AT EL =87"4.2

C.s

BMP POINT CALCULATION:
DRAINAGE AREA FOR BMP CALCULATION

DRAINAGE AREA TO BMP

r\ri{nta'

flr{

,\n\o -

5.95 AC.

5.00 Ac.
0.00 Ac.DRAINAGE

DRAINAGE AREA FOR BMP CREDIT 5.00 Ac.

2.91 AC.SPACE (40% OF S|TE)
.'y'\\:.'> '
.ffi-z PTS.

4 PTS.

,00/5.e5)18)
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EROSION AND SEDIMENT CONTROL
NARRATIVE

for
TOANO BUSINESS CENTER

8l0l Richmond Road
Williamsburg, Virgini a 23 | 85

James City County Plan SP-14-98
AES Project #8003

Revised: Mav 5. 1998

PROJECT DESCRIPTION

The purpose of this project is the construction of 80,500 square feet of office-warehouse space.
The subject site is an undeveloped, predominantly wooded parcel of irregular shape consisting of
approximately 7.27 acres. The site fronts approximately 947 feet onthe west side of Route 60
(Richmond Road). The subject site is located in the westem region of James City County
approximately I mile north of Toano, Virginia, situated at the northwest corner of the
intersection of Route 60 (Richmond Road) and CSX Railroad. The developed site will consist of
four single story buildings, parking and green areas. A total of 10.15 acres will be disturbed
during construction. Disturbed areas include approximately 2 acres offsite, to be utilized for soil
stockpiling and approximately l-acre VDOT right-of-way.

EXISTING SITE CONDITIONS

The proposed site is gently rolling and drains towards the westem boundary through a natural
drainage channel. Approximately 85o/o of the site is covered with tree growth. The site is
comprised of one distinct drainage areas that serves as the lower end of an approximate 20.2 acre
total drainage area.

ADJACENT PROPERTY

Surrounding property to the west is undeveloped woodlands. The site is bounded to the south by
the CSX right-of-way. The entire lenglh of the eastern property boundary fronts the Route 60
righ-of-way. Property to the north is undeveloped woodlands with residential beyond.

-l-
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OFF-SITE AREAS

Topsoil must be stripped from graded areas and stockpiled for use in final grading and
permanent stabilization. The stockpiles will be kept off site on 2 acres to the north of the
proposed Industrial Blvd. West. The stockpiles will be stabilized with temporary vegetation to
prevent soil loss and sediment transport from the stockpile itself until needed. Off-site stockpile
areas must be identified and an erosion and sediment plan provided to the appropriate
jurisdiction.

SOILS

l. Craven-Ucttee co-ptex (ttC: O t This complex consists of
*odera s. Areas ofihis complex are
on side slopes and narrow ridge tops. Slopes are uneven and complex and are 100 to 500 feet
long. Areas of this complex are long and winding and range from about 4 to 20 acres.

In the Craven soils, permeability is slow; and in the Uchee soils, it is moderate in the upper part
of the subsoil and moderately slow in the lower part. The available water capacity is moderate
for the Craven soils and low or moderate for the Uchee soils. Surface runoff is rapid. The
erosion hazard is severe. The surface layer of both soils is friable and easily tilled. The subsoil
of both soils has moderate shrink-swell potential

2. Emporia complex (l5E; l5 to 25 percent slopes). This complex consists of areas of deep,
steep, well drained Emporia soils and areas of similar soils that formed over layers of fossil
sheets. This complex is on side slopes along rivers, creeks, and drainageways. Slopes are
convex and irregularly shaped and range from 50 to 200 feet long. Areas of this complex are
long and winding and range from about 2 to 100 acres.

In these Emporia soils, permeability is moderate in the upper part of the subsoil and moderately
slow in the lower part. The available water capacity is moderate. Surface runoff is very rapid.
The erosionhazard is severe. The subsoil has moderate shrink-swell potential.

3. Slagle fine sandy loam (29B; 2 to 6 percent slopes). The soil is deep, gently sloping, and
moderately well drained. It is on terraces and side slopes on the uplands. Slopes range from
about 200 to 1,000 feet long. Areas of this soil commonly are elongated, but some smaller areas
are irregularly oval or rectangular. They range from about 2 to 80 acres.

In this Slagle soil, permeability is moderate in the upper part of the subsoil and moderately slow
or slow in the lower part. The available water capacity is moderate. Surface runoff is medium.
The erosionhazard is moderate. The surface'laver is friable and easilv tilled. The subsoil has
moderate shrink-swell potential.

a
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CRITICAL EROSION AREAS

No critical areas have been identified on-site. However, an area adjacent to the outfall of the on-
site pond has been identified as non-tidal wetlands. This area is not projected to be disturbed
during construction of this project.

EROSION AND SEDIMENT CONTROL MEASURES

Unless otherwise indicated, all vegetative and structural erosion and sediment control practices
shall be constructed and maintained according to minimum standards and specifications of the
haridbook. The minimum standards of the VESCR shall be adhered to unless otherwise waived
or approved by a variance.

STRUCTURAL PRACTICES

The following sequence of events and erosion control measures shall be incorporated into the
construction schedule for this project and shall apply to all construction activities within project
limits:

a. Temporary construction entrance(s) shall be provided at the location(s) shown on
the plans. This entrance(s) shall be constructed in accordance with Virginia Erosion and
Sediment Control Handbook (Std. & Spec. 3.02). Washracks are to be provided where
water is available

b. Where construction vehicle access routes intersect paved public roads, provisions
shall be made to minimize the transport of sediment onto the paved surface. Where
sediment is transported onto a public road surface, the road shall be cleaned thoroughly at
the end of each day. Sediment shall be removed from the roads by shoveling or sweeping
and transported to a sediment control disposal area. Street washing shall be allowed only
after sediment is removed in this manner. This provision shall apply to all land
disturbing activities.

c. Construction traffic shall be limited to access roads. All traffic is prohibited from
crossing drainage swales and streams except where absolutely necessary (Std. & Spec.
3.24 VE&SC Handbook).

Temporary sediment traps, sediment barriers, construction entrance, and erosion control
stone are to be placed prior to clearing and grubbing prior or the first phase of
construction.

l.

2.

-3-
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1

4.

5.

6.

7.

All permanent storm water management facilities including erosion control are to be
installed and made operational at the start of clearing operations, including approved
sediment basins.

The contractor shall complete drainage facilities within thirty (30) days following
completion of rough grading at arry point within the project.

Construction will be sequenced so that grading operations can begin and end as quickly
as possible

Areas which are not to be disturbed will be clearly marked by fencing, flags, signs, etc.

a. Permanent or temporary soil stabilization shall be applied to denuded areas within
seven (7) days after final grade is reached on any portion of the site. Temporary soil
stabilization shall be applied within seven (7) days to denuded areas that may not be at
final grade but will remain dormant (undisturbed) for longer than thirty (30) days.
Permanent stabilization shall be applied to areas that are to be left dormant for more than
one (l) year.

b. During construction of the project, soil stockpiles shall be stabilized or protected
with sediment trapping measures. The applicant is responsible for the temporary
protection and permanent stabilization of all soil stockpiles or site as well as soil
intentionally transported from the project site.

c. A permanent vegetative cover shall be established on denuded areas not otherwise
permanently stabilized. Permanent vegetation shall not be considered established until a
ground cover is achieved that, in the opinion of the local program administrator or his
designated agent, is uniform, mature enough to survive and will inhibit erosion. Vegetal
cover shall be established as follows:

Seed

Topsoil
Lime
Fertilizer
Mulch

per Volume III of the PFM
4" thick, per VDOT Spec. 602 (Class B)

4000#lac.
1000#/ac. of l0-10-10
2000#lac.

EC-2 erosion control blanket will be installed over the west fill slope behind building #4
and along the drainage swale behind building #3, once it has been brought to final grade.
The slope will then be seeded to protect the slopes from rill and gully erosion and to
allow seed to germinate properly. Mulch (straw or fiber) will be used on relatively flat
areas and will be applied as a second step in the seeding operation. (Hydroseeding may
be used in place of mulching on areas other than ditch banks.) Stabilization measures
shall be applied to earthen structures such as dams, diversions, and ditch or watercourse
beds and banks immediately after installation (Std. & Spec. 3.36 VE&SC Handbook.)

-4-
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8. a. All storm sewer inlets that are made operable during construction shall be
protected so that sediment-laden water cannot enter the conveyance system without first
being filtered or otherwise treated to remove sediment.

b. Before newly constructed conveyance channels are made operational, adequate
outlet protection and any required temporary or pennanent channel lining shall be
installed in both the conveyance channel and receiving channel.

a. Cut and fill slopes shall be designed and constructed in a manner that will
minimize erosion. Slopes that are found to be eroding excessively within one (l) year of
permanent stabilization shall be provided with additional slope stabilizing measures until
the problem is corrected.

b. Concentrated runoff shall not flow down cut or fill slopes unless contained within
an adequate temporary or permanent channel, flume, or slope drain structure.

Periodic inspections and required maintenance must be provided, especially after each
significant storm. The project superintendent shall be responsible for the installation and
maintenanceofallerosionandsedimentcontrolpractices.

The plan approving authority must be notified one (l) week prior to the preconstruction
conference, one (l) week prior to the commencement of land disturbing activity, and one
(l) week prior to the final inspection.

All temporary erosion and sediment control measures shall be removed within thirty (30)
days after final site stabilization or after the temporary measures are no longer needed,
unless otherwise authorized by the local program administrator. Trapped sediment and
the disturbed soil areas resulting from the disposition of temporary measures shall be
permanently stabilized to prevent further erosion and sedimentation.

STORMWATER MANAGEMENT

Pre-Development: Toano Business Center (TBC):

The total pre-development drainage area for the TBC is comprised of a total area of 20.2 acres.
The area extends from the north of the site along the VDOT right-of-way, south to the CSX
bridge ove{pass, and west to the basin outfall. The VDOT portion of the area is made tp of 7.75
acres of ditch lined developed right-of-way. Approximately 9.85 acres of.the remaining area is
wooded, with 2.60 acres of grass onsite.

This site is influenced by a total of 2l.2pre-development acres, both on and off-site. For
purposes of stormwater management routing and BMP analysis, a point-of-influence (POI) was
chosen immediately downstream of the on-site pond designated as Basin #1.

9.

10.

ll.

12.

-5-
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b.

The pre-development hydrograph developed for this analysis was based on the conditions
described above.

Post Development: Toano Business Center (TBC):
This system is divided into three (3) major drainage areas referred to as: TBC, Offsite, and
VDOT.

The TBC drainage area is comprised of a total 8.08 acres, 6.93 acres on the site proper,
with approximately l.l5 acres of offsite area identified as "Offsite NIZ'(See Sheet #8).
This area drains directly into Basin #1.

Offsite is comprised of approximately 5.15 acres north of Industrial Boulevard West
(IBW) and is bordered by IBW and the VDOT drainage ditch along the Route 60 righr
of-way. Approximately 2 acres drains into the proposed temporary sediment trap directly
from onsite. Approximately 1.75 acres drains to the VDOT ditch and ultimately in the
VDOT infiltration trench. The balance of the offsite, approximately 1.15 acres, drains to
TBC.

c. VDOTiscomprisedofatotal of7.75 acresstretchingfromthehighpointontheCSX
bridge overpass 1,150 feet south of IBW, to approximately 875 feet to the north at the
next median break. The area essentially extends from ditch to ditch and drains to two
separate culverts on each side of the median break at the Industrial Blvd entrance to the
site. The culverts thereby divide the total VDOT drainage area into 2 areas, referred to as
VDOT North and VDOT South.The majority of VDOT South drains into the proposed
VDOT trench on site and eventually is routed through Basin #1. VDOT North eventually
drains directly into the proposed VDOT trench on TBC from offsite.

Hydrograph Routings:

Post development hydrographs were developed individually for the 3 principal drainage areas
described above. The final routing of Basin #l is based on combining the flow flom Offsite with
the VDOT flows and then routing these flows through the VDOT trench system. This output was
then combined with the post development, pre-routed runoff hydrograph of the 8.08 acre ZBC
site and this total was then routed through Basin #1 for the l, 10, and 100 year storms.

MAINTENANCE

In general, all erosion and sediment control measures will be checked daily and after each
significant rainfall. The following items will be checked in particular:

l. The sediment basin will be cleaned out when the level of sediment buildup reaches the
cleanout point indicated on the riser pipe.

2. The silt fence barrier will be checked regularly for undermining or deterioration of the
fabric. Sediment shall be removed when the level of sediment deposition reaches half
way to the top of the barrier. Corrective action will be taken immediately.

-6-
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3. All seeded areas will be checked regularly to ensure that a good stand is maintained.
Areas should be fertilized and reseeded as needed.

4. All temporary erosion and sediment measures shall be disposed of within thirry (30) days
after final site stabilization is achieved and vegetation is established.

-7-
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LETTER OF TRANSMITTAL

TO: Mj-chael C. Brown,
P. O. Box l-05
Barhamsville, VA

Ltd.

2 3 01r--0150

Datez 06/oL/98

RE: Toano Business Center

Permit #:
Location:

James CitY CountY' VA

ATTN: Michael Brown

ECS Job NO.: R3697A

We are

x

enclosing:

Attached

Under separate cover, via 

--, 

the following item:

Prints Boring Logs 

-x Materials Engineering Division

Field Reports #5

Specifications 
-Reports

&#6

Samples

_For approval

X For your use

_l{__As requested

-For 
review and comment {I|f'

CC: C.A. Barrs Contractor,
The Structures Group -

Scott St. Claire
A. Matthews

Inc.
Michael

By: Robert C

erincipai
Moss, III, P.E.
Engineer
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MATERIALS ENGINEERING DIVISION
FIELD REPORT

Project No. R3697A

project Tbano Business Center Day/Date Friday 05/29/98

Location James CitY Countv' VA Weather/Ternp Sunny /85 '

Contractor C.A. Barrs Contractor, InClient Michael C. Brown, Ltd.

Equipment $ O. OO Arrive Job----14.:-Q-Q Depart Job t7 zLSpart Jo

Tol1s $ 0.oo

Travel Chq$ 0.00

Total Hours

LaboratorY

Travel Time

on Job 3.25

Time 0.50

0.5030Mileage

Permit No.

Deficiency Noted (D)

TOTAL CHARGEABLE HOURS 4.25

Nuclear gauge (N)

Summary of Services Performed. Field Test Data, Locatj-ons, Elevations & Depths are

The undersigned. Engineering Technician arrived on site, ds requested,
ft="r.re pla6ement ind compiction of engineered f ill for Building #a (7' to 5 |

Uetow tinisnea grade) and the stormwater pipe under the roadway'

The Nuclear Method (ASTM D-2922) was used to test the compaction of soils.
Test results indicated that compacted material met or exceeded project
requirements at the areas tested with the following exceptions:

At 1Or to 2Or long along the pipe from the SMB did not meet compaction
requirements due fo high noislure contents. Contractor was informed and
decided to let it sun drY.

Estimated.

to

O' John Ravburn

REPORT # 5
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JUH-A 1-9A 89 =@7 trr't G. K - YODER l'lECHnH r CtrL co ?5? 229 1465 P. 96

FIELD DBNSITY TEST . NUCLEAR METHOD
ASTM D - 2922

PROJECT: Too-r.^ Br'.i v e << Ce.{L(e,r. - loBNo.: Ra/^?-l \ .

,n r' ,, 5/zE/ fF -.-

TEC['I: KoTL,^q"

SUBIECT: NU9IFAR F'IELD DFNSITY TESTS

STA}IDARD COI'NTY DENSITY

CONTMCTOR: EqcCr CLIENT:

rlt

STANDARD COr.lNT MOTSTLJRE_

TESTNO. a @ (, @ G) 6 €')

MOISTI.JRE CONTENT OCF) /8. 3 tE,9 /e,8 t7.5 zo ,5 lg,o 10. o

WET DENSITY OCF) lz1-+ lza. I i7-'t.a lA..Z tz1 .t tz-l .1 t78.-l

DRY DENSITY GCF) to9. I l&^i lo9- t toe.1 /o1. I loO-1 1o2.6

MOISTURE CONTENT (%) lL,-TN /8.7o t7. t8 /L.to | ?.13 16.?o t't-3L
STANDARD PROCTOR
MODIFIED PROCTOR llo,o,
OPT. WATER CONTENT 16.

;[',f;f*Yl''o* 
olt*r)

1-o'
I

6,6 '

tl !t(

5,6
PR.OBE DEPTT{ (INCH) QI,

b

PERCENT COMPACTION ?9 97 79 ?9 91 /art /aa
REOUIRED COMPACTION ?5*
t AR ffEST NO,)

' AR = Arca Rerollcd-Rctcst Location Diagram/Remarks:
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JUN-i91-9e 99:ge trl'l G'K' YODER I'IECHAHICAL co 757 229 1465 P. gT

FIELD DENSITY TEST - NUCLEAR METHOD 
= /-ASTM D - 2922 "/ )

PROJECT: -Ta,o'ao B-*q-rt-Qff Q,,nlte JOB NO,:

SUBJECTT NUCLEARFIELD,P.ENSITYTESTS" DATE:

STANDARD COUNTY DENSITY

CONTMCTSpI Ro.cCg CLIENT:

STANDARD COTJNT MOISTURE

TECHr - fbu, a

TEST NO, @ @
MOISTURE CONTENT (PCF) t1 ,b 19,9

WET DENSITY (PCF') tz4.a) lzu. I

DRY DENSITY (PCF) 1o1.3 laa.z-

MoISTURE CONTENT (7r) /1r. 42 17,19
STANDARD PROCTOR
MODIFIED PROCTOR l@ .o lla.o

Ir. wlrnR coNTENT /c. I /(o '#T ELEVNTION OR.

MARKs0lL 9,o 5o
PROI]E DEPTIT ONCID Qt' ?,,

PERCEN'I' COMPACTION ?R E1

REOUIRED COMPACTION e9 e5
I AR ffESTNO.)
I AR = Arca Rcrollcd-Rctest Loca tion Diagram/Rernarks i
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JUH-91-94 69 :69 trl'l G - K. YODER I'IECHRH I CeL co 757 229 1465 P. SA

FIELD DENSITY TEST - NUCLEAR METHOD 3/=
ASTM D-2922 f 't

PRoJECT: Tls.(to Bulitret/ &,rttee JOB NO.:

SUBJECT: NUCLE-AR FIELD DENSITV TESTS

STANDARD COTJNTY DENSITY

CONTMCI'On: Bo.c ct CLIENT:

DATE:

STANDARD COUNT MOISTURE_
rECH: Rtlh ,n

r AR = Arca Rerollcd-Rctcst

MOISTURE CONTENT

WET DENSITY

DRY DENSIfi

STANDARD PROCTOR
MODIFIED PROCTOR

'TFT, 
ELEVATION OR

SOIL MARK

PROBE DEPTTI

PERCENT COMPACTION

REOUIRED COMPACTION

Location Diagram/Remarks:
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Engineering Consulting Services, Ltd.
21 19-D North Hamilton Street
Richmond, VA 23230
Phone: (804)353-6333
Fax #: 1804)353-9478

MATERIALS ENGINEERING DIVISION
FIELD REPORT

Project No. R3697A

project Toano Business Center Day/Date Saturday 05/30/98

Location James Citv County. VA Weather/Temp Sunny /

Contractor C.A. Barrs Contractor, InClient Michael C. Brown, Ltd.

Equipment $ 0.00 Arrive Job--9-Z-:-15 Depart Job 15:00

Tolls $ o.oo Tota1 Hours on Job-7.75

Laboratory Tj-me 0.50Travel Chg$ 0.00

Mileage 30

Perrnit No.

Deficiency Noted (D)

Travel Time 0.50

TOTAL CHARGEABLE HOURS 8.75

Nuclear gauge (N)

summary of Services performed. Field Test Data, Locations, Elevations & Depths are Estimated-

The undersigned Engineering Technician arrived on site, ds requested, to
]serve the placernent and -ompaction of engineered fill for Building #4 and

e stormwater pipe backfill.

The Nucl-ear Method (ASTM D-2922) was used to test the compaction of soils.
Test results indicated that compacted material met or exceeded project
requirements at the areas tested with the following exceptions.

Test location rcr on data sheet 3 did not meet compaction requirements.
Appeared to be a result of l-ow moisture content in a material with slightly
rnore sand than the rest of the material. Contractor was notified and will
atternpt to recompact at a later date.

I' John Ravburn

REPORT # 6
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JUH-E 1-9e 89 : B6 Fr.l G. K. YODER l'lECHeH I CnL CO ?57 229 1463 P. @2

FIELD DENSITY TEST - NUCLEAR METHOD
ASTM D - 2922 tlz

PRoJECT: %qno F,^:ri{ej. Pork JOBNO.: R SANA
SUBJECT: NUCLEAR I?IELD DENSITY TEST.S n^rn' 11p/e.s
STANDARD couNTy DENsrry _k *&l

STANDARD c o UNT t',rots rune-Z]Za_
2

coNTRACTgp' nqc c5 CLIENT: TECH: , Rg.f b,^a",

TEST NO. o @ rd G) (a G)
I{OISTURE CONTENT (PCF) l7,L lB,g l6.z tb. + lo).o /e, 5 l<. e
WET DENSITY (PCF) tZ6, o t21,5 n4-a 123.6 tzg.o 127,4 l7-8.o

DRY DENSITY (PCF) loe.1 lo8,b loq.6 lo1 llO,o llo,g t lz.o
MOISTURE CONTENT (%) lr, g1 11 ,36 ti.ffi 8.34 l1.zg l4,zz I *,23
STANDARD PROCTOR
MODIFIED PROCTOR llo, o
TT, WATER CONTENT /6. I

'FT, 
ELEVATTON OR

SOIL MARK B(A *,o' - 2,6' =-L /.o
PROBE DEPTII (INCI.I) gt' .- _)

PERCENT COMPACTION 99 99 /ao o)7 /a /4o /b.,

REOUIRDD COMPACTION ?5 --

I AR ffEST NO.)
r AR - Arca Rcrollcd-Rctcst Location Diagram/Rcmarks:
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, JUH-e1-98 @grg6 trl,l G.K. YODER FIECHF|HICAL CO 75? 229 L463 P. 85

CLIENTI TECH; Royb nr,t

I
FIELD DENSITY TEST - NUCLEAR METHOD Z/ 7

ASTM D.2g22 CF

PROJECT:
'Toon.^ Butiaee( P...k IoBNo.: -R369aA

suBlECT: NUCLEAR.TIFLD pENStrY rESTS pA-re: 5/a.- / - a

sTA}.IDARD coUNfi DENsITY -4C24) STANDARD Cor.rNT Mot STURE_-:[-75--
coNTgcrgg; Bare l

TEST NO. (fi 6)
MOISTURE CONTENT GCF) t1 ,-l 11 ,+
WET DENSITY (PCF) lz6, I 130,7

DRY DENSITY (PCF) loe. 4 llz,9
MOISTURE CONTENT (%) lL,32 t5.+z
STANDARD PROCTOR
MODIFIED PROCTOR llo, o /lr'S.o

II. WNTER CONTENT &./ /6, I
FT, ELEVATION OR
SOIL MARK /,o /.a
PROBE DEPTII (TNCM g' 6t.

PERCENT COMPACTION

"a
loo

REOUIRED COMPACTION

"5
95

' AR (TEST NO.)
I AR = Arcn Rcrollcd-Retest Location Diagram/Remarksi
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JUH;61-94 g9 .@6 cl'4 G - K. YODER f'IECHFH I CAL co 75? 229 1465 P-64

METHOD

PRoJECT: foo.rp Ett*i vrzqc R..k JOB NO.: R>62-lA
SUBJECT: NUCLEAR IIELD DENSIIY TESTS

sTANDARD cor,NrY DENsrrY 4e 244 sTANDARD couNT Mor sruRE___2a25_

FIELD DENSITY TEST . NUCLEAR
ASTM D - 2922

t/=

CoNTRACTOR: -&.cCg CLIENT: rECH: R.1 bt^nn

I AR = Arca Rgollod'Rctest

STANDARD PROCTOR
MODIFIED PROCTOR

PROBE DEPTII (INCT

PERCEN'I' COMPACTION

REOUIRED COMPACTION

I AR ffEST NO.
Locat i on D i agrarn/Remarks :

+N
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Engineering Consulting Services, Ltd.
21 19-D North Hamilton Street
Richmond, VA 23230
Phone: 18041353-6333
Fax #:1804)353-9478

LETTER OF TRANSMITTAL

TO: Michael C. Brown,
P.O. Box 105
BarhamsvilIe, VA

Ltd.

2 3 0t_1-O150

Dater 05/28/98

RE: Toano Business Center

Perrnit #:
Location:

James city CountY, VA

ATTN: Michael Brown

ECS Job NO.: R3697A

We are enclosing:

X Attached

Under separate cover, via

Prints Boring Logs 

-X' Materials Engineering Division

Field Report #4

the fotlowing item:

Specifications

Reports

Samples

_For
X For

XAS

_For

approval

your use

requested

review and comment

'\oti
,,, ?{.ot'
L 

t 
'""

CC: C.A. Barrs Contractor,
The Strustures Group -

Scott St. Claire
A. Matthews

Inc.
Michael

Robert C.
Principal

Moss, III,
Engineer
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- 

!l i 3l8'it8,,.n"ff:*,.11?S,ltslljc 
e s, Ltd .

E n O Richmond, vA 23230
f f --J |+d Phoner{8o4}353-6333v 

- 
t -.= Fax#:(9041353_9479

--

MATERIALS ENGINEERING DIVISION
FIELD REPORT

Project No. R3697A

Project Toano Business Center _Day /Date Thursday 05/28198

Location Jarnes City Countv, eather/Temp lo

Contractor C.A. Barrs Contractor, InClient Michael C. Brown, Ltd.

Equipment $ O.Oo Arrive Job Depart Job

Tolls $ o. oo

Travel chg$ 0.00

Mileage

Total Hours on Job --Q- !-Q

Permi-t No.

Deficiency Noted (D) Nuclear gauge (N)

LaboratorY Tj-me o. o0

Travel Time 0.00

TOTAL CHARGEABLE HOURS O.OO

Summary of Services Performed. Fietd Test Data, Locations, Elevations & Depths are Estimated.

Laboratory Proctor results submitted here with
^
-

Robert C. Moss, III
REPORT # 4
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COBBLES GRAVEL SAND SILT OR CLAY

COARSE FINE COARSE MEOIUM FINE

U.S. STANDARD SIEVE NUMBERS

100.0

90.0
!

s Bo.o
o
m

3to.o
E

E oo.o
z
o
o 50.0

=
H 40.0
I
-{

30.0

20.o

10.0

0.0
1 10 1

PARTICLE SIZE IN MILLIMETERS

0.1 0.01

Project: Toano Business Center

Project No.: R3697A

Date: 5128198

Engineering Consulting Services, Ltd

Richmond, Virginia

Particle Size Distribution Gurves

tl
\
Yr\

\ \

ll
I

\\

lt '\\
\\

tl

)

]I
tl

Boring/
Sample No.

Depth

(feet)
Symbol LL PI Description

/ s-1 0.0 - 2.0
tl

Tan Siltv Fine SAND

ts-2 2.0 - 4.O
I

Brown Silty Fine SAND

/ s-3 4.0 - 6.0 A
Yellow Brown Siltv Fine SAND

.A,

DC013_TOANO_BUSINESS_CENTER_DRY_POND_BMP - 140



o

o

o

109

108

107

o
_o.

'a 06
oo

o

105

104

103

10 11 1 2 Moirrrr" b3ont"nt (ozo)1 
a 15 to 17

lero Air Voids Curve

I

Gs : 2.70
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\

\* \

I

Sample No. s-1 Natural Moisture Content

Street N/A Percent Passing No. 200 Sieve 17.8

Station Percent Retained on No.4 Sieve N/A

Liquid Limit (LL) Percent Retained on 3/4" Sieve N/A

Plastic Limit (PL) Maximum Dry Density (pcf) 107.9

Plasticity lndex (Pl) N/A Optimum Moisture Content (%) 14.2

Liquidity lndex (Ll) Corr. Maximum Dry Density (pcf) 107.9

Description Tan Silty Fine SAND Corr. Optimum Moisture Content (%) 14.2

USC / AASHTO: SM Percent (%) Gravel as Tested 0

Specific Gravity 2.70 Percent (%) Gravel Total 0

Test Standard ASTM D-698 Test Method A

Project: Toano Business Center

Project No: R3597A

Date: 5128198

Engineering Consulting Seruices, Ltd

Richmond, Virginia

Moisture Density Relationship Curve
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Sample No. s-2 Natural Moisture Content

Street N/A Percent Passing No.200 Sieve 34.7

Station Percent Retained on No.4 Sieve N/A

Liquid Limit (LL) Percent Retained on 3/4" Sieve N/A

Plastic Limit (PL) Maximum Dry Density (pcf) 117.1

Plasticity Index (Pl) N/A Optimum Moisture Content (%) 12.4

Liquidity Index (Ll) Corr. Maximum Dry Density (pcf) 117.'l

Description
Brown, Silty Fine SAND w/

trace Clay
Corr. Optimum Moisture Content (%) 12.4

JSC / AASHTO: SM Percent (%) Gravel as Tested 0

Specific Gravity 2.70 Percent (%) Gravel Total 0

Test Standard ASTM D-698 Test Method A

Project: Toano Business Center

Project No: R3697A

Date: 5128198

Engineering Consulting Services, Ltd

Richmond, Virginia

Moisture Density Relationship Curve
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Sample No. s-3 Natural Moisture Content

Street N/A Percent Passing No.200 Sieve 32.5

Station Percent Retained on No.4 Sieve N/A

Liquid Limit (LL) Percent Retained on 3/4" Sieve N/A

Plastic Limit (PL) Maximum Dry Density (pcf) 't 10.0

Plasticity lndex (Pl) N/A Optimum Moisture Content (%) 16.1

Liquidity Index (Ll) N/A Corr. Maximum Dry Density (pcf) 1 10.0

Description Yellow Brown Silty Fine SAND Corr. Optimum Moisture Content (%) 16.1

JSC / AASHTO: SM Percent (%) Gravel as Tested 0

Specific Gravity 2.70 Percent (%) Gravel Total

Test Standard ASTM D-698 Test Method A

Project: Toano Business Center

Project No: R3697A

Date: 5128198

Engineering Gonsulting Services, Ltd

Richmond, Virginia

Moisture Density Relationship Curve
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REPORT OF'

SUBSURT'ACE EXPLORATION AIYD
GEOTECHNICAL ENGINEERING ANALYSF

PROPOSED TOAI\O BUSINESS CENTER
JAMES CITY COUNTY, \'IRGIMA

FOR

Mr. Mike Brown
Michael C. Brown, Ltd.

P.O. Box 150

Barhamsville, Virginia 23011-0150

I

:

I-

i

,

July 17,t997
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ENGINEERING CONSULTING SERVICES, LTD.
Cr*tt"

.l:

Michael C. Brown, Ltd.
P.O. Box 150
Barhamsville, Virgini a 23011 _01 50
Attn: Mr. Mike Brown

Reference:

July 17,1997

ECS Project No. R3697

tl.!

;t

Proposed Toano Business Center
Richmond Road @oute 60)
James City County, Virginia

Dear Mr. Brown:

Engineering consulting Services, Ltd. is pleased to provide you with this report of subsurfaceexploration and geotechnical engineering analysis for the above referenced project. The purpose ofthis exploration and analysis was to explore the soil and groundwater conditions at the site todevelop engineering recommendations to aia in the design and construction of this project. This wasaccomplished by performing handauger borings, p"rio.ming a site reconnaissance, performinglaboratory testing on representuti't. samples outainei from the borings, and analyzing the field andlaboratory data to levglop appro.priate engineering recommendations regarding earthworkspecifications and the design of foundatiorrs, sluis, *Jiu''"-ents. california Bearing Ratio (cBR)tests were performed to ascertain the subgrade characierisril;rh ;;;*i ,o support of the newpavement sections.

It is noted that this exploration was limited to handauger borings and Dynamic cone penetrometer(DCP) testing' Furthermore, a review of structural loiding and foundation design were not withinthe scope of this exploration

Proiect Description:

The site of the propo,se$ d.y:llp-:nt is located on the west side of Richmond Road (Route 60),directly across from Industrial doulevard, in the Toano area of James city county, virginia. Ingenerdl' the project area is situated in the northwest quadrant of the iltersection of Richmond Roadand the existing c * 9 Railroad righrof-wa),. Th;;;;;"ximate site location is shown on the SiteVicinity Map included in Appendix I

It is our understanding that the proposed business center development will consist of theconstruction of several multi-use Luiioings (office/warehouse/retailj containing approximately80'000 */- square feet of total floor space, associated drive and parking area pavements, and a storm

211g-D North Harnilton Street, Richmond Wrginia 23230. (8U) 353-6333 . Fax (804) 353-9478

Offices: Richnan4 UA. Washingtoy D.C. . Nofolls VA. Wltiansburg, VA . Roarctce, VA . Fredericl<sburg, VA . Danvitlc, VA

Baltimare, MD . Frederick MD. ResearchTrianglc Parlg NC. Wbnington, NC. Clurbtte, NC. Greensboro, NC. Atlanta, GA
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Proposed Toano Business Center
ECS Job No. R3697
Page2

water management facility (BMP). It is anticipated that the buildings will be one-story, pre-
engineered structures of steel frame, metal panels, and masonry construction. The floor system for
the buildings will consist of a slab-on-grade. Maximum wall and column loads for the buildings are

anticipated to be less than about 3 kips/ft and 60 kips, respectively.

As currently planned, Industrial Boulevard will intersect at Richmond Road (Route 60) opposite of
the existing Industrial Boulevard and extend about 300 feet to the west to provide access to the
entrance of the business center. The location of the proposed buildings will be along the east and
west sides of the site. Drive lanes and panking areas will be located throughout the center of the site
and along the east side of the site. A storm water management structure (BMP) will be constructed
between the proposed buildings on the west side of the site.

Site Descrintion:

At the time of our field exploration performed between June 26 and July 17,1997, the easternmost
portion of the site'(adjacent to Richmond Road) was clear and open, and vegetated with waist high
grass and weeds. The northern end and westernmost portions of the site were moderately to heavily
wooded with first generation pines and second growth hardwoods. An old dirt road parallels the
existing railroad along the south side of the site. Surface grades vary across the site, and range from
about elevation 102 feet along the east side of the site to about elevation 84 feet within the west
central portion of the site. The site sloped steeply at about a 3H to lV rise up to Route 60 along the
east side of the site with an estimated {f to 10 foot difference in elevation betrveen the elevated
Route 60 and the east side of the site. Surface grades beyond the southwest edge of the site sloped
steeply down at about a 1.5H to lV fall to the railroad tracks. The southwest edge of the site was
about 8 to 12 feet higher than the railroad tracks. A swale extended from the northeast corner to the

middle of the westem boundary line of the site. Site surface grades generally sloped down to the

south and west towards the low lying area of the swale at the central westem'portion of the site.
The site boundaries and proposed building and pavement limits were not staked at the time of our
field exploration.

Subsurface Exploration:

Our subsurface exploration was accomplished by performing ten (10) handauger borings to depths

of about 5.5 feet to 9.5 feet. Six (6) borings were performed within the proposed building areas,

three (3) borings were performed within proposed pavement areas, and one (l) boring was
performed within the BMP area. Dynamic Cone Penetrometer (DCP) testing rvas performed at

staggered intervals within each boring performed at the building locations. Laboratory testing for
soil classification purposes was performed on selected samples from the borings. The approximate
boring locations are shown on the Boring Location Diagram included in Appendix II.

J

.-t.!
4

i,

il
i.n

,]i
t:

:iI

r!

;..

.'T

r3

5
\
I

.3

'.

.I

.c

ryt

,i.
rd

=rt
.,t.{

rt

j

-1

DC013_TOANO_BUSINESS_CENTER_DRY_POND_BMP - 146



::
J

r.s

"t

Proposed Toano Business Center
ECS Job No. R3697
Page 3

Subsurface Conditions:

The results of the handauger borings generallyindicated the presence of approximately 6 to l0
inches of topsoil overlying the surface of the site. In general, the handauger borings encountered

erratic deposits of Silty SAIID and Sandy CLAY soils. Dynamic Cone Penetrometer (DCP) testing

indicated that these soil deposits are of very loose to medium density and/or medium stiff to stiff
consistency. The handauger borings were extended to maximum depths of 9.5 feet below existing

site grades or to handauger refusal. It is noted that handauger boring B-8 was performed in the low

*"u of the existing swale (proposed BMP area) and encountered very loose and saturated granular

soils from depths of 3 feet below the ground surface to the bottom of the boring depth of 9.5 feet.

Furthermore, handauger boring B-4 was performed near the northeast corner of the site

(approximate building corner) and encourntered alluvium soils with a high content of root fragments

to a depth of 36 inches below the ground surface. With the exception of boring B-8, the static

groundwater table was not encountered within the borings performed for this project. Boring logs

describing the soils encountered at the siite with dynamic cone penetrometer (DCP) test results are

included in Appendix III.

Three handauger borings were performecl in proposed pavement areas to marimum depths of 5.0 to

9.5 feet below the existing giound surface. Fto.toi and CBR testing was performed on bulk

samples collected from two of the borings (CBR-I and CBR-2). Proctor and CBR testing was

conducted in accordance with ASTM D-698 and ASTM D-l883 procedures, respectively. Selected

samples were also obtained from the borings in proposed building areas and were returned to ow
Richmond laboratory for classification tvpe testing. This testing included percent passing the No.

200 sieve, moisture content, and Atterberg Limits (plasticity) testing. The results of the testing are

noted on the Laboratory Testing Summary included in Appendix IV.

Based on our review of the Soil Survey of James City County by the U.S. Soil Conservation

Service, it appears that the shallower soils are of the Slagle, Emporia, and Craven Series.

Considering this, and based on the labor:atory test results, it is our opinion that the natural bearing

soils possess a low shrink-swell potential

Engineering Evaluation:

o fFoundation Design]:

Based on the results of our subsurface exploration, it is our opinion that the proposed structures can

be supported by shallow spread footings bearing in firm, natural soils or properly controlled

engineered fill. Based on the borings, the near-surface sands and clays present in the building areas

are suitable for shallow footing support.
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Proposed Toano Business Center
ECS Job No. R3697
Page 4

For footings placed to bear on suitable natural soils or on properly compacted and controlled
engineered fill, we recommend that a net allowable soil bearing pressure of 2,000 pounds per square

foot (psf) be utilized for the design of strip and column footings. To attain this allowable capacity, a

minimum footing width of 20 and 30 inches should be maintained for all wall and column footings,
respectively. These minimum dimensions will help reduce the possibility of foundation bearing

failure and excessive settlement due to local shear or'opunching" action in potentially soft swficial
soils. For bearing capacity and frost protection concerns, all footings should bear a minimum of 24
inches below finished grade.

The net allowable soil bearing pressure refers to that pressure which may be transmitted to the

foundation bearing soils in excess of the final minimum surrounding overburden pressure. The
bearing capacity at the final footing elevation should be verified in the field by an experienced soils
engineer to assure that the in-situ bearing capacity at the boffom of each footing excavation is

adequate for the design loads. This projeot will involve substantial cut and fill operations, therefore,

site stripping and fill placernent and cornpaction operations are considered critical to achieving a

suitable bearing surface for support of foundations.

Any excessively soft or wet soils, includiing all organic matter and fill materials, encountered in the

footing excavations should be removed liom below all footings. In areas where soft or unsuitable

material (including fill) is undercut, the excavation may be backfilled with a compacted and

controlled fill to re-establish the desired footing elevations. We recommend that a crushed angular
gravel (VDOT No. 57 Stone) be used for backfilling. This gravel can be readily placed with
minimal compaction effort and will not be susceptible to deterioration from moisture. As an

altemate, flowable fill having a minimum 28-day compressive strength of 200 psi could be

employed.

Provided the foundation design and consitruction recommendations discussed herein are employed,

the total settlement for the proposed structures is estimated to be less than about one inch with
differential settlements of approximately one-half this amount. While generally these values are

considered acceptable, the project structural engineer should be consulted to assure that the

settlements are within tolerable limits.

It is recommended that the footings be constructed structurally independent of floor slabs as

differential settlement between the slabs and foundations could occur. In addition, footings should

be positioned so as to avoid bearing above or in close proximity to any deep utilities or storm
drains, or in close proximity to steep embankments or slopes.

o [Floor Slab Design]:

Prior to construction of interior slabs-on-grade for the proposed structures, it is recommended that

all topsoil and rootmat be removed frorar the building areas. Although the near-surface sand and

clays appear to be suitable for slab support, there is the potential for soft, isolated areas of unsuitable
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material to be encountered within the building footprint. Any questionable subgrade areas

encountered within the footprint of the proposed buildings should be evaluated by the geotechnical

engineer prior to slab construction to determine their suitability for slab support. If encountered in
slab areas, any unsuitable materials should be undercut and either replaced with engineered fill or

recompacted in accordance with the recommendations of this report.

Soil subgrades which will support slabs should be thoroughly compacted. All building area

subgrades and subsequent lifts of engineered filt should be compacted to a minimum 95o/o of the

maximum density obtained in accordance with ASTM Specification D 698, Standard Proctor

Method. Engineered fill material required to reach the design floor slab subgrade elevation should

consist of an approved inorganic material classified as CL, ML, SM, SC, SP or better containing

less than about 70%by weight Silt or Clay and free of debris. This project will involve substantial

cut and filI operations, therefore site stripping and fill placement and compaction operations are

considered critical to achieving a suitable bearing surface for support of slabs-on-grade.

We recommend the slabs-on-grade be underlain by a minimum of 4 inches of clean, angular gravel

(crushed stone) having a maximum aggregate size of 1.5 inches. VDOT No. 57 Stone is considered

suitable for this purpose. This porous filtl layer will facilitate the fine grading of the building pad,

provide more uniform bearing conditions, and help prevent the rise of water to the bottom of the

slab (capillary action). As an alternative, the porous fill layer can consist of 6 inches of Sand or

Gravel classified as SP, SW or better with a maximum 5% passing the No. 200 sieve, or an

Aggregate Base Material (such as VDOI| 2lA). Aggregate Based Material would provide a good

working mat for construction and would tend to shed water. Therefore, it is considered the most

desirable porous fill material for winter and"/or wet season construction. Before placement of slab

concrete, a polyethylene vapor barrier strould be placed on top of the granular material to provide

additional moisture protection. Slabs supported by fill or natural subgrade treated as discussed

herein can be designed assuming a Modulus of Subgrade Reaction (Kr) of 150 pci. The contractor

should be required to submit fill materials to the Engineer for approval prior to their employment on

this project.

We recommend that the floor slab be isolated from the foundation footings so differential settlement

of the structure will not induce shear stresses in the floor slab. Also, to minimize the crack width of
any shrinkage cracks that may develop near the surface of the slab, we recommend wire mesh

reinforcement be included in the design of the floor slabl The mesh should be in the top half of the

slab to be effective.

Based on the anticipated finished grade elevations, underdrains for slabs and perimeter drains for
footings are not considered necessary. Positive drainage away from the proposed structure is an

essential element in minimizing the adverse effects that water might have on the bearing quality of
the foundation soils. Positive drainage should be provided around the perimeter of the building to

minimize moisture infiltration into the foundation and/or subgrade soils. We recommend landscape

areas adjacent to the building be provided with a fall of least six inches for the first ten feet outward

from the building. All sidewalks should be sloped away from the proposed buildings.
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o [Pavements]:

For the construction of pavements for the drive lanes and parking lots, we recommend that all
topsoil and any other soft or unsuitable materials be removed from the construction area. The

stripped surface should be proofrolled and carefully observed to aid in identiffing any localized soft
or unsuitable materials. Such materials should be removed prior to fill placement.

An important consideration with the design and construction of pavements is surface and subsurface

drainage. Where standing water develops, either on the pavement surface or within the base course

layer, softening of the subgrade and other problems related to the deterioration of the pavement can

be expected. Furthermore, good drainage should minimize the possibility of the subgrade materials

becoming saturated over a long period of time.

The soil test borings performed across the site, to include the proposed pavement areas, encountered

erratic soil deposits comprised of Silty SeNDS and Sandy CLAYS. Laboratory CBR testing

performed on two bulk subgrade samples identified as CBR-I and CBR-2 indicate soaked CBR
values of 29.2 and l4.T,respectively. Based on these values, and considering the substantial cut and

fill operations required to achieve pavement subgrade which will result in a blended soil matrix, we

recommended using a design CBR (DCBR) value of 10 for pavement design purposes. It is our

opinion that this design value will represent the subgrade bearing quality following site grading

operations. Given the sensitivity of the subgrade soils to moisture changes, careful observation of
subgrades prior to paving should be performed by the Engineer to determine whether undercutting

of subgrade materials is required to provide adequate pavement support.

The following minimum pavement sections, based on a 10-year service life and a design CBR value

of 10, are recommended for on-site pavements: '
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o Asphalt Surface:

Asphalt Surface:

Aggregate Base:

Heavy Duty Asphalt Pavements
(Main Drive Lanes / Truck Maneuvering Areas)

1.5 inches Asphalt Concrete Surface Material, Type SM-2A or S-5.

2.5 inches Asphalt Concrete Base Material, Type BM-2A.

6.0 inches Aggregate Base Material, Type I, Size 2lNB.

Stable and compacted to a dry density of at least95Yo of that soil's

Standard Proctor maximum dry density (ASTM D 698) to a depth of
8.0 inches

.:

1.J

. Subgrade:
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o Asphalt Surface:

o Aggregate Base:

o Subgrade:

*t

Standard Duty Asphalt Pavements
(Automobile Access and Parking Stalls)

2.0 inches Asphalt Concrete Strface Material, Type SM-2A or S-5.

8.0 inches Aggregate Base Material, Type I, Size zlNB.

Stable and compacted to a dry density of at least 95% of that soil's

Standard Proctor maximum dry density (ASTM D 698) to a depth of
8.0 inches
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r [Below-Grade Walls and Site Retaining Walls]

Below-grade structural walls including site retaining walls must be designed to resist lateral earth

pressures of adjacent fill. The on-site Silty Sands and Sandy Clays are not particularly desirable for

use as backfill behind below-grade structural walls, but can be utilized provided the compaction

moisture content is carefully controlled and a drainage system is installed behind the walls.

We recommend that the on-site materials used as backfill for below-grade structural walls and site

retaining walls be compacted to between 92 and 95 percent of the standard Proctor maximum dry

density (ASTM D-698) at a moisture content within 3 percentage points of the optimum moisture

content as determined by the same test. Hand-held compaction equipment must be used to avoid

placing high stresses on the walls during compaction.

Assuming below-grade structural walls will be designed to resist lateral movement (at-rest lateral

earth pressures) and will have a level backfill, we recommend using an equivalent fluid pressure of
65 pounds per square foot per foot of wall height for on-site materials used as backfill. Similarly,

assuming site retaining walls will be designed to tolerate small movements (active lateral earth

pressures) and will also have a level backfill, we recommend using an equivalent fluid pressure of
45 pounds per square foot per foot of wall height for on-site materials used as backfill.

Each type of wall should have a drainage system installed for the entire length of the wall. We

recommend a blanket drain consisting of a prefabricated'drain board directly against the back of the

wall with a two-foot-wide zone of clean coarse sand placed between the dSain board and the on-site

soil backfill. The drain board should tie in to a perforated drain pipe located at the base of the wall
which runs the entire length of the wall to an outlet. The drain pipe should be wrapped in filter
fabric to avoid plugging by the backfill soils.
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Sub grade P renaration and Earthrvork Operations :

The surficial Silty SANDS and Sandy CLAYS that contain a high percentage of fines are moisture-
sensitive and will be difficult to adequately compact and subject to excessive deflection under wheel
loads when they are wet. To reduce the potential for moisture-related soil problems, we recommend
that site grading operations be performed during the typically drier months of the year (May through
October). If this is not possible, substantial undercutting of these soils may be required to achieve

stable subgrade conditions.

All topsoil and other deleterious, non-soil materials should be stripped from the proposed

construction areas and either removed from the site or stockpiled for later use during landscaping.

Stripping should be accomplished to a distance of at least 5 feet beyond building lines and 2 feet
beyond the edge of curbs. Observed topsoil thickness was approximately 6 to l0 inches, but is
expected to vary across the site. In this regard, deeper topsoil should be anticipated in areas of the
site which are heavily wooded and/or areas of the site which were previously cultivated.

After stripping to the desired grade and prior to fill placement, the stripped surface should be

observed by an experienced Geotechnical Engineer or his authorized representative. Proofrolling
using a lO-ton drum roller or a loaded dump truck having an axle weight of at least l0 tons should
be used at this time to aid in identifuing localized soft or unsuitable material. Any soft or unsuitable
materials encountered during this proofrolling should be removed and replaced with engineered fill.
The excavation and backfilling should be observed by a representative of the Geotechnical Engineer
so that excessive or inadequate removal of material can be avoided.

All subgrades should be moisture conditioned to within+l- 3Yo of the optimum moisture content
and compacted to a depth of at least 8 inches to at least 95Yo of the maximum dry density in
accordance with ASTM Specification D 698. Standard Proctor Method.

Following stripping, proofrolling, and subgrade preparation procedures, engineered fill can be
placed. Fill used to support any part of the proposed foundation system, slabs-on-grade, and
pavements should be placed in lifts not exceeding 8 inches in loose thickness, moisture conditioned
to within +l- 3oh of the optimum moisture content and compacted to at least 95Yo of the maximum
dry density obtained in accordance with ASTM Specification D 698, Standard Proctor Method.

Field density testing of subgrades and each lift of fill should be performed at a rate of no less than
one test per 2,500 square feet in the building arc^ and one test per 5,000 square feet in the pavement

areas.
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The following fill types are recommended for use on this project:

Engineered Fill: Soil Material classified as CL, ML, SM, SC, SP, or better containing less than

about 70%by weight Silt or Clay and free of organics and debris. Suitable material should have a

maximum Liquid Limit of 50 and maximum Plasticity Index of 25.

Porous Fill: Clean crushed gravel (VDOT No. 57 Stone) with a maximum aggregate size of 1.5

inches placed in a minimum 4-inch-thick layer or Sand or Gravel classified as SP, SW, or better

with a maximum 5% passing the No. 200 Sieve placed in a minimum 6-inch-thick layer. Aggregate

Base Material can be employed in this 6-inch layer.

Aggregate Base: Aggregate Base Material Type I, Size 2lA/8.

At their natural moisture content, the near-surface clays and sands will likely withstand moderate

construction traffic and provide suffrcient support for slabs and pavements. These materials are

likely to deteriorate with increased moisture due to exposure and excessive wheel loads. Due to the

potentially substaritial amount of subgrade which may require undercut on this site, we recommend

fair unit rates for the above fill types be established in the construction contract for use as backfill.

We also recommend the construction contract include a unit rate for employment of a medium-duty

geotextile (such as Mirafi 600X or equivalent) for use in stabilization of the subgrade where

required.

Construction Considerations:

Exposure to the environment may weaken the soils at the footing bearing level if the foundation

excavations remain open for too long a time. Therefore, foundation concrete should be placed the

same day that excavations are made. If the bearing soils are softened by surface water intrusion or

exposure, the softened soils must be removed from the foundation excavation bottom immediately

prior to placement of concrete. If the excavation must remain open overnight, or if rainfall becomes

imminent while the bearing soils are exposed, we recommend that a l- to 3-inch thick "mud mat" or

"lean" concrete be placed on the bearing soils before the placement of reinforcing steel.

Proper compaction control of fill is an essential aspect df this project. All fill materials should be

placed, compacted, and tested in accordance with the recommendations contained in this report. We

recommend that all cut and fill operations be observed on a full-time basis by a qualified Soil

Technician to determine if minimum earthwork and compaction requirements are being met.

In a dry and undisturbed state, the subgrade soils at the site will provide moderate subgrade support

for fill placement and construction operations. However, when wet, this soil will degrade quickly

with disturbance from contractor operations. Therefore, good site drainage should be maintained

during earthwork operations to help maintain the stability of the soil. We recommend that ditching

and stormwater management features be constructed as soon as practical after clearing to reduce
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subgrade damage due to standing water and runoff. It should be incumbent on the contractor to

protict all subgrades from damage due to construction, or to repair all damaged subgrade.

Ditches and swales should be employed around the perimeter of all pavements where possible to

minimize water penetration of subgrades. A thorough inspection of pavement subgrades prior to

stone placement is considered essential towards ma:<imizing long term pavement performance.

Closine:

The recommendations contained herein were based on the data obtained from the handauger borings

which indicate subsurface conditions at these specific locations at the time of the exploration. In

this regard, soil conditions may vary between borings. Furthermore, it is sometimes diffrcult to

characterize soil content and consistency using borings alone. Therefore, as a critical part of a
complete soil evaluation, all initial subgrades and footing excavations should be observed by the

Geotechnical Engineer to ascertain that soil conditions encountered by our exploration are

consistent with conditions encountered during construction. If during the course of construction

variations appear evident, the Geotechnical Engineer should be informed so that the conditions can

be addressed.

We appreciate the opportunity to be of service to you on this project. If we can be of further

assistance or should you have questions concerning this subsurface exploration and analysis, please

contact our office.

Respectfully,

ERING CONSULTING SERVICES, LTD.

Staff Geotechnical Engineer

{zn
avid E. Stinnette, P.E.

Engineering Services Manager

Copies: (3) Michael C. Brown, Ltd.
(l) AES Consulting Engineers @ob Oliver)

L:\GEOTECH\REPORTS\R3 697ACH.Doc.
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APPENDIX

I. Site Vicinity Map

il. Boring Location Diagram

m. Boring Logs

IV. Table I - Summary of Laboratory Test Data
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SITE VICINITY MAP
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APPENDIX II

BORING LOCATION DIAGRAM
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BORING LOGS
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-O- ceLtscnrED PENETRDMETER

TDNs/FT.2
l?345+

SITE LECATION

JAMES CITY COUNTY. VIRGINIA

F
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z

t.J
Oz
F
a

lrl
.J

=
q

=
u.
U

cl
O
U

DESCRIPTIDN BF MATERIALF
Ir

T-
U

PLASTIC VATER LIOU1D
LITI,IT Z CONTENT Z LIMTI Z

-a ---------- 
A

^\P

^ STANDARD PENETRATIBN
6 BLovs/FT.
l0 a0 30 40

SURFACE ELEVATT0N 
1 00.00

90

END OF BORING @ 9.5'

85

BO
DCP BLOW COUNTS
(Blows per incremenl)
(9-29) @ 24"
(6-11-10) @ J6"
(4-7-7) @ 48"
(6-10-12) @ 60"

Silty Fine SAND, Troce Roois,
Yellowish Brown ond Ton, Moist,
Medium Dense, (SM)

Silty Fine SAND, Yellowish Brown,
Ton ond Oronge, Moisf, Loose, (SM)

Fine Sondy CLAY, Oronge, Yellow ond
Groy, Moist, Medium Stiff, (CL)

Silty Fine to Medium SAND Wilh Fqt
Cloy Pockets, Yellowish Brown,
Moisf, Medium Dense, (SM)

THE STRATIFICATION LINES REPRESENT THE APPRDXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

TOPSOIL DEPTH:6INCHESBoRTNG STARTED 7 -9 -97vL DRY vs nn @
CAVE IN DEPTH E N/AB0RTNG C0MPLETED 7 -9-97
DRILLING I'lETHOD HANDAUGERRIG FOREMAN CHRIS H.
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OVNER

MICHAEL C. BROWN. LTD

JOB #

R3697
BORING # I SHEET

8-6 | 1 oF 1

PROJECT NAME

TOANO BUSINESS CENTER
ARCHITECT-EN6INEER

AES CONSULTING ENGINEERS
SITE LOCATION

JAMES CITY COUNTY. VIRGINIA

F
14

zE
{
U
il

-O- cautgBnrED PENETRoMETER
TONS,/FT. A

1?345+

U

F

U
L

o

z

IJ

z
F
v)

UJ

=
q

z

U

E
t1
t^Ju

DESCRIPTilN OF MATERIAL

I-
IJ

PLASTIC VATER LIOUiD
LIMIT 7. CONTENT 7. LIMIT Z

-&----------^

^ STANDARD PENETRATION
a9 BLovs,/FT.
l0 20 30 40 50+

SURFACE ELEVATT0N 
101 .00

100

95

90

85

END OF BORING @ 9.5'

BO

DCP BLOW COUNTS
(Blows per incremenl)
(7 -20) @ 24"
(7-20) @ 36"
0-11-11) @ 48"(s-rs-1s) @ 60"

Silty Fine SAND, Troce Roots,
Tonnish Brown, Moisi, Medium Dense
(SM)

Fine to Medium Sondy CLAY, Brown
ond Ton, Moisl, Medium Stiff, (CL)

Silty Fine to Medium SAND,
Yellowish Brown Brown Tqn, Moist,
Loose, (SM)

Fine SAND With Silt, Yellow ond
Ton, Moist, Loose, (SP-SM)

Silty Fine to Medium SAND With Fot
Cloy Pockets, Yellowish Brown ond
Ton, Moisi, Loose, (SM)

Cloyey Fine io Coorse SAND, Groy,
Moisf , Loose, (SC)

Silty Fine to Medium SAND,
Yellowish Brown ond Groy, Moist,
Loose, (SM)

THE STRATIFICATIEN LINES REPRESENT IHE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITIEN MAY BE cRADUAL

vL DRY vs on @ BoRrNG STARTED 7 -g -97 TOPSOIL DTPTH:6INCHES
CAVE rN DEPTH e N/AB0RTNG C0MPLETED 7 _9_97

F0REMAN CHRIS H. DRILLING METHOD HANDAUGER
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EVNER

MICHAEL C. BROWN. LTD

JE]B #

R5697
ARCHITECT-ENGINEER

AES CONSULTING ENGINEERS

PRtrJECT NAME

TOANO BUSINESS CENTER
SITE LT]CATION

JAMES CITY COUNTY, VIRGINIA
-O- caLtgeerED PENETRoMETER

tEuszrt.2
1?345+

zE

U
J

o

U
J

a

z

Uz
F
q

U
-J

=
n

z

(J

DESCRIPTiDN DF MATERIALF
L!

-
0_
LJ

PLASTIC VATER LIOUID
LIMIT Z CONTENT Z LIMIT Z

tr ---------+---------- ""E

A STANDARD PENETRATION
q, BLnVS./FT.
10?0304

SURFACE ELEVATTnN g6.00

95

90

END OF BORING @ 9.5,

80

DCP BLOW COUNTS
(Blows per increment)
(4-6-6) @ 12"
(4-s-s) @ 24"
(3-6-e) @ 36"

(c

70

Silty Fine SAND, Troce Roots,
Yellowish Brown, Moist, Very Loose,
(SM)

Silty Fine to Medium SAND, Yellow
ond Ton, Moist, Loose, (SM)

Silty Fine to Medium SAND With Fot
Cloy Pockels, Yellowish Brown ond
Ton, Moist, Loose, (SM)

Silty Fine io Medium SAND With Fot
Cloy Pockets, Orongish Brown ond
Groy, Moisi, Loose, (SM)

THE STRATIFICATISN LINES REPRESENI THE APPROXII{AIE BEUNDARY LINES BETVEEN SOIL TYPES IN-SIIU THE TRANSITION MAY BE GRADUAL

TOPSOIL DTPTH: 8 INCHESvL DRY ws on @ BORING STARTED 7_q_q7I J JI

cAVf rN DIPTH e N/ABoRrNG C0MPLETED 7 -9-97
F0REMAN cHRls H. DRILLIN6 METHOD HANDAUGER
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DVNER

MICHAEL C. BROWN, LTD

JOB #

R3697
BI]RING * I SHEET

B-8 | 1 0F 1

ARCHITECT_EN6INEER

AES CONSULTING ENGINEERS

PROJECT NAME

TOANO BUSINESS CENTER
-O- caIISBATED PENETRoMETER

toNSzrt, e

1?345+

L

z
F

ul)
ul

SITE LBCATION

JAMES CITY COUNTY, VIRGINIA
z

U

{
F
q

LJ

=
q

z

u
UJ

(J
U

DESCRIPTIEN EF MATERIAL

PLASTIC VATER LIQUID
LIMIT Z CDNTENT 7. LIMTT Z

-€i-----------^
F
Ir

-
F
I
lrj
a A STANDARD PENETRATlON

\C/ BLBVS/FT,
10 ?0 30 40 50+

SURFACE ELEVATTON g5.00

80

tc

END OF BORING @ 9.5' F zo

65
DCP BLOW COUNTS
(Blows per increment)
(3-4-5) @ 12"
(2-4-4) @ 24"
(2-1-1) @ 36"

60

Silty Fine io Medium SAND With
Roots, Dork Brown, Wet to Moist,
Very Loose, (SM)

Silty Fine to Medium SAND, Brown,
Moisl lo Wef , Very Loose,
(sM-ALLUVTUM)

Silty Fine to Medium SAND With
Silt, Ton ond Yellow, Wei, Very
Loose, (SP-SM)

Silty Fine to Medium SAND,
Yellowish Brown, Wet, Very Loose,
(sP-sM)

Cloyey Fine to Medium SAND, Ton o
Yellow, Wet, Very Loose, (SC)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITIEN MAY BE.GRADUAL

TOPSOIL DEPTH: 12 INCHESB0RTNG srARTEn / -9 -97vL 3.0' vs an @
CAVE IN DEPTH E N/ABoRrNG C0MPLETED 7 -9-97
DRILLIN6 METHOD HANDAUGERRIG FEREMAN CHRIS H.
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APPENDIX IV

TABLE I

SUMMARY OF LABORATORY TEST DATA
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80

70

1ooxulo

=T_ bU
6
F
U'

d+o

30

20

10

o

o 10 20 30 50 60 70 80 90 100 1 10

LIOUID LIMIT, LL

I
, CHot

I
I

.l
'f/

,/

,/
,/

'oH.

CL or OL,

I

I ,/

/

,/

cL- IL 2
IML:

(
rOL

tJ

/

BORING/

SAMPLE
No.

DEPTH

(feet)
TEST

SYMBOL DESCRIPTION

WATER

CONTENT
(olol LL PL PI

i F(-Z u.5 - c.u tr Lt. Brown Fine Sandy CLAY 9.6 24 15 9

B-51 4 4.5-5.5 I 23.7 49 19 30

I A
I

^.I x
I
I o

I O
tI I
I

x

Project: Toano Business Genter

Project No.: R3697

Date: Jul 3.1997

Engineering eo-sulting Services Ltd.

Richmond, Virginia

Plasticity Chart
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COBBLES GRAVEL SAND SILT OR CLAY

COARSE FINE COARSE MEOIUM FINE

U.S. STANOARD SIBr'E NUMBERS

1

!
mFo
mz
!

@
v,
z
o
@

=tro
{

00.0

90.0

80.0

70.0

60.o

50.0

40.0

30.0

20.o

10.0

0.o
100 10 1

PARTICLE SIZE IN MILLIMETERS

0.1 0.01

Project: Toano Business Center
Project No.: R3697

Date: 713197

Engineering Consulting Services, Ltd

Richmond, Virginia

Particle Size Distribution Curves

tf q

tl
\

\

\
\

I

lt

il

Boring/
Sample No.

Depth

(feet)
Symbol LL PI Description

/CBR1 0.5-5.0 t]
NA NA Tan Siltv F-M Sand

/CBR2 0.5-5.0
I

zq o Lt. Brown Fine Sandy CLAY

A

..l.
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CBR BORING LOGS

Proposed Toano Business Center
James City Counfy, Virginia

ECS Job No. R3697

CBR-1

0-10" Topsoil
10-15" Yellowish Brown, moist, Silty, fine SAND (SM), contains root fragments

- l5-24" Orange and Yellow, moist, fine Sandy CLAY (CL)

Groundwater not encountered.

END OF BORING AT 60 INCHES

CBR.2

0-8" Topsoil
8-15" Gray and Tan, moist, Silty, fine SAITID (SM), contains root fragments
15-24" Yellow and Tan, moist, Silty, fine SAIID (SM)
24-36" Yellowish Brown, moist, Silty, fine SAND (SM)
36-48" Yellow, Orange, and Tan, moist, fine Sandy CLAY (CL)
48-60" Yellow, Orange, and Tan, moist, Silty, fine SAND (SM)

Groundwater not encountered.

END OF BORING AT 60 INCHES

Note: Soils were classified in general accordance with ASTM D2488

@escription and Identification of Soils - VisuaUManual Procedures)
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CBT

A!

600

500

v,
o.

;400
|E
o

J

300

200

100

0.000 0.050 0. 1 00 0.1 50 o.2

R Penetration
iTM D-1883

,op"""r%e8g r,"&r300 0.3s0 0.400 0.450

Sample No.: CBR 1 Street: NA
Description: Tan Silty F-M SAND Station No.: NA
Classification: SM Remark:
Maximum Dry Density (pcfl 114.1 CBR 1

Opt. Moisture Content (%) 1s.0 Corrected CBR @ 0.1" zo.o
Natural Moisture Content 6.9 Corrected CBR @ 0.2" 29.2
Liquid Limit (LL) NA
Plastic Limit (PL) NA Dry Density as Molded 114.0
Plasticity Index (Pt) NA Molded Moisture Content 14.5
!tg!rd(v Index (Ll) NA Percent of Maximum Density ooo
Percent Retained 3/4" Sieve NA Moisture Content +/- Opt -0.5
Percent Retained No. 4 Sieve NA Percent (%)Swell 0.4
Percent Passing No.200 Sieve 34.6
Project: Toano Business Center
Project No.: R3697
Date: 719197

Engineering Gonsulting Services, Ltd.
Richmond, Virginia

California Bearing Ratio CurvesDC013_TOANO_BUSINESS_CENTER_DRY_POND_BMP - 174



| 120 
T-T-T-TI t-t-tTI rl-tTI Lf+-l-

I rrs fl-ffI rTt-Tt |tlt n-t-T
L,o l-l-tTI 
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| I | |

lbtlllIt #lvllllt>tttl

| E r-l-tT
lo llll| = F-r-r-T

l?osffiI m-TI l-T-[TI n-l-T
I'oo+l-fI i-T-tTt il|| [[H
lqct--l'

I

I

sample No. UtsK-1 Natural Motsture uontent b.9

Street NA Percent Passing No. 200 Sieve 34.6

Statron NA Fercenl Kelatneo on No.4 Steve NA
Lrquro LrmlT (LL) NA Fercenr Kelalneo on J/4 5teve NA
Plastrc Lrmrt (PL) NA Maxrmum Ury Uensfty (pcl) 1 14.1

Plastrcity Inclex (Pl) NA opttmum Morsture Gontent (%) 1C.U

Liquldity Index (Ll) NA uorr. rvraxrmum ury uenstry (pcr) I t+.1

Description Tan Silty F-M SAND Corr. Optimum Moisture Content (%) 15.0

L;lasstncatton l'M Hercenl (%) Gravel as lested NA
specrlrc Gravtty 2.73 Hercent (70) Gravel I otal NA

lest stanclard ASTM D.69E I esl Melnod A

Project: Toano Business Center

Project No.: R3697

Date: 7l2n

Engineering Consulting Services, Ltd

Richmond, Virginia

Moisture Density Relationship Curue
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;i;L"ffii"

I

I

IH||lmll|l
Il l l l | | il
Iffirrrri

:op^-^.9r?!9,,--q.poo 0.350 o.4oo 0.450 o.5oO 
IHenetrailon (lncn,

Street: NASample No.: CBR 2
Description: Light Brown Fine Sandy CLAy Station No.: NA

Remark:Classification: CL
Maximum Dry Density (pcD 112.4 CBR 2
Opt. Moisture Content (%) 16.3 Corrected CBR @ 0.1" 12.3
Natural Moisture Content 9.6 Corrected CBR @ 0.2" 14.7
Liquid Limit (LL) 24
Plastic Limit (PL) 15 Dry Density as Molded 116.7
Plasticity Index (Pl) 9 Molded Moisture Content 15.7
Liquidity lndex (Ll) NA Percent of Maximum Densitv 103.8
Percent Retained 3/4" Sieve NA Moisture Content +/- Opt -0.6
Percent Retained No.4 Sieve NA Percent (%)Swell 0.4
Percent Passing No.200 Sieve 49.4

Project: Toano Business Center
Project No.: R3697
Date: 719197

Engineering Gonsulting Services, Ltd.
Richmond, Virginia

California Bearing Ratio Curves
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110
og
.:o
oo

TO5

Moisture Ltntent (%)

sampre No. UBK.Z Natural Morsture uontent v.b

Street NA Percent Passing No.200 Sieve 49.4

Station NA Percent Ketatneo on No. + uleve NA

Liquid Limit (LL) ?4 Percent KeElneo on J/4'sleve NA

Plastic Limit (PL) 15 Maxrmum Ury Uens[y (pcl) 112.4

Plastrcity Inclex (Pl) 9 Optimum Moisture Gontent (%) 16.3

Liquidity lndex (Ll) NA Gorr. Maxrmum Ury Uenslty (pcl) 112.4

Description Lt. Brown Fine Sandy CLAY Corr. Optimum Moisture Content (%) 16.3

ulasstlrcatron tet Percent (%) Gravel as lested NA

specrhc Gravrty 2.70 Percent (%) Gravel lotal NA

lest standarcl Al; tM U-696 Test Method A

Project: Toano Business Center

Project No.: R3697

Date: 713197

Engineering Gonsulting Seruices, Ltd

Richmond, Virginia

Moisture Density Relationship Curve
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DSTToPMENT Menncnunvr
l0l-E Mornrrs Bev Roeo, P.o. Box 8784, vluHrrrsnunc, vrncrNw 231g7-g7g4
(757) 253'6671 Fax: (757) 253-Gss0 E-uen: devtman@james-city.va.us

CoorCowuetcE

057) 253-6626
Erunoxurrru Dmsrot
(757) 253-6670

Pr.rxxlxc
(757\ 253-66s5

planning@james-city.va.us

Cor,wryEuctmnn

(757) 253-6678

Iuncn rrto Pssr MANncwrr{r
(757) 253-2620codecomp@james-city.va.us environ@james-city.va.us

April 14,2003

Mr. Michael C. Brown
Michael C. Brown LTD
P.O. Box 188
Toano, Ya. 23168

Toano Business Center (8105 Richmond Road)
Counfy Plan No. SP-14-98
County BMP ID Code: DC 013

Dear Mr. Brown:

The Environmental Division has reviewed a record drawing and construction testing information
as submitted to our office on April 4h 2003" The record drawing provides as-built informati,on for a dry
detention BMP (BMP # 1) situated in the back of the properfy between Building Units 3 and,4.

There was also a second BMP facilify proposed at the site. The second BMP was a 135 ft. long
by 7 ft. deep underground infiltation facility situated along Richmond Road near the front parkin g *"i
for Building 1. This BMP was proposed to be installed following completion of land-disturbing 

-
activities and stabilization of the site. Refer to Sheets 2, 2A and 1 1 of the approved plan for plans,
details and sequence of construction associated with this BMp.

Based on our review of the project and a concurent field inspection as performed on April 14ft
2003, the following items must be addressed prior to release of the developer's surety instrument for the
stormwater management/BMP facilities at the site and to proceed with closing out the project:

C o n structio n C ertift c atio n :

1. In accordance with the Note # 18 on Sheet 10 and Note # 4 andConstruction Note # I on Sheet
11 of the approved plan, construction certifications were required for each of the BMP facilities.
No construction certifications were provided. Although numerous field inspection logs and test
reports were submitted for our review, none of the geotechnical documentation submitted
appears to support certification of the BMP facilities. Documentation submitted includes Proctor
test results, compaction for storm drains, building pad compaction, concrete cylinder tests,
turning and driving lane soil and stone compaction tests and asphalt compaction tests. Most of
these items are for site-related, not BMP related construction activities. Construction
certification is especially important since the dry pond BMP has a 11 ft. high engineered and
compacted earthen embankment and the infiltration basin is a subsurface facilitv.

:

{

J

Re:
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3.

4.

Certification for each of the BMP's can be in letter format or by use of the certification
statements in Section 4 of the James City Coune, Stormwater Management/BMP Facilities,
Record Drawing and Construction Certification, Standarcl Forms & Instructions. A copy of
these requirements are attached

Record Drawins:

2- Along with the record drawing set, submit completed record drawing and construction
certification forms, Sections i through 5, from the James City County, Stormwater
Management/BMP Facilities, Record Drawing and Construction Certification, Standard Forms
& Instructions (packet). The Enyironmental Division began use of the forms and checklists in
this packet effective February 1't 200 1 .

The record drawing requires a certification statement. In addition, the professional seal on the
record drawing set requires signature. Refer to pages 3 and 4 of the James City County,
Stormwater Management/BMP Facilities, Record Drawing and Construction Certification,
Standard Forms & Instructio,ns (packet) for record drawing certification statements.

If constructed, provide asbuilt information for the VDOT Infiltration Trench BMP. In addition to
the dry pond BMP, this was a second BMP as proposed onsite in order to achieve 10 BMP points
for the site. The proposed infiltration trench BMP was to be a 135 ft. long subsurface stone
trench with triple 48-inch diameter perforated underground storm pipes. The BMP is situated
between Richmond Road and the parking area for Building 1. No asbuilt information was shown
for the Infiltration Trench BMP as elevation and dimensional data on the record drawing set
matches the approved design plan exactly.

Provide asbuilt spot elevation data to show that design top of dam elevation (El. 94.0) was
achieved for dry detention basin BMP # 1.

If possible add the following County identifiers to the lower right hand corner of the record
drawing: Counfy Plan Number SP-14-98 and BMP ID Code: DC 013.

Construction - Related ltems:

7. Remove silt fence from along the downsteam (west) toe of the dam.

8. Based on field observations, it does not appear that the VDOT Infiltration Trench BMP was
constructed on the site. This infrltration BMP was a proposed 135 ft. long subsurface stone
trench with triple 48-inch diameter perforated underground storm pipes. The BMP is situated
between Richmond Road and the parking area for Building 1. Provide documentation to
substantiate construction per approved plan Sheets 2 and I 1.

g. The facility is intended to be a dry-brye detention practice. Based on our field observations,
standing water approximately 5 ft. deep was present within the facility. This is indicative of
improper conversion from a temporary sediment basin mode to BMP mode (ie. removal of the
dewatering orifice) or clogging of the low flow water quality control orifice. The water quality
(or BMP) control orifice intended for this structure is a 2-inch at Elevation 84. The basin must
be properly converted to a BMP device prior to release of bond.

5.

6.
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10. An excessive amount of large and small size trash (cardboard, cups, construction debris, paper,
plastic, foam, insulation, tires, etc.) is sifuated within the interior side slopes and shoreline of the
dry detention pond. This hash could pose a significant threat to the funciion of the principal
spillway device. clean and remove all trash from the interior of the BMp.

Clean and remove all trash and debris from within storm drainage structure SS # 2. This inlet is
a curb-type inlet situated near the southeast corner of the basin.

The stormwater conveyance channel which enters into the basin at the northwest corner (near
Building # 4) is extremely eroded and EC-3 matting was not installed per the approved plan.
Regrade the channel and install matting per the approved plan.

Once drained, observe the locations of pipes which flow into the basin. Clean and remove any
ftash, debris or sediment from the pipe outfalls. Due to water depth in the pond, these outfalls
were submerged and not visible for inspection. Pipe inflows consist of a 36-inch storm pipe
which enters the southeast corner of the basin from storm inlet structure SS # 2 and a 24-inch
storm pipe which enters the northeast comer of the basin from storm inlet structure SS # 8.

Once this work is satisfactorily completed, contact our office appropriately for reinspection. We
can then proceed with final release of the surety and/or closing out the project. One reproducible and
one blue/black line set of the record drawings will be required once the above items are adequately
addressed.

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Jim
Rudnicky at757-259-4026 if youhave any further comments or questions.

Sincerely

'Scott J. P.E.

Civil
Environmental Division

Attachments
SJT/sjt

Arch Marston, A-ES Consulting Engineers - via fax
J.H. Pruden, C.A. Barrs - via fax
Jim Rudnicky, JCC Environmental Division Inspector

11.

t2.

1a

G:\AsBuilts\SP 1 498.dc0 1 3
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F,lnrrSlffi SN9AI_E-HBI)I9coNSULrrNG.-q_PRVIqES_,!,TP,"
Geotechnical " Construction Materials - Environmental

l7:FilS- 1

1%l

Mr. Scott St. Claire
C.A. Barrs Contractors
PO Box 1489
Grafton, Virginia 23192

Reference: BMP Dam Evaluation
Toano Business Center
James City County, Virginia

May 28,2004

ECS Project No. 07:6914

b( il9
sF- r4-10

.,::

/!
''.,;' ,.'tl'-t I r-'"jir.-

Dear Mr. St. Claire:

Engineering Consulting Services (ECS), Ltd. was requested to observe and evaluate the
condition of the existing stormwater management pond dam constructed as a BMP facility for the
above referenced project. Our records indicate the dam was constructed around 1998. Personnel
with ECS, Ltd. provided limited earthwork observation and testing during the construction of the
dam embankment.

Our site visits and the compaction testing of the embankment filI were provided on an on-call
basis during construction. Please note that we were not requested to provide full-time
construction monitoring services for this project. Our density tests indicated compaction of the
fill material to at least 95 percent of the Standard Proctor maximum dry density per ASTM D698
at the elevations tested.

We understand the county is requiring a construction certification of the dam for final closure.
Additionally, we understand the BMP was constructed as a temporary wet pond. However, the
dam is being converted to its final intended design as a drypond. Considering the limited testing
that was performed on the dam during construction, we recommended hand auger borings be
performed through the dam to evaluate the general consistency of the embankment soils.

Field Exploration Procedures and Subsurface Conditions

ECS, Ltd. personnel from our office conducted two hand auger probes within the central portions
of the dam utilizing a 3-inch diameter bucket auger. The auger is screwed into the ground
generally in 6-inch intervals and soil can be extracted for visual inspection. This method can not
determine the exact consistency or density of in-place soils. It is used to determine the general
soil types but can provide a relative determination of the consistency or density of in-place soils

108 Ingram Road, Unit 1 . Williamsburg, Virginia 23188 . (157) 229-6671 . Fax (757) 229-9978

Offices: Richmond, VA. Chesapeake, VA. Washington, D.C. . Williamsburg, VA. Roanoke, VA. Fredericksburg, VA. Danville, VA. Winchester, VA
Aberdeen,MD.Baltimore,MD.Frederick,MD.ResearchTrianglePark,NC.Wilmington,NC.Charlotte,NC.Greensboro,NC'Greenville,SC'Atlanta,GA
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by the ease of which the auger turns and advances. The soil samples were classified on the basis
of texture and plasticity in accordance with the Unified Soil Classification System (USCS).

Presented below are the results ofour hand auger probes:

Hand Auger 1:

0-39 inches: Fine to Medium Silty Sand (SM), Moist, Medium Dense, Red-Brown and Gray
39-51 inches: Fine Sandy Lean and Fat Clay (CL and CH), Moist, Medium Stifl Red-Brown
51'-72 inches: Fine to Medium Clayey Sand and Sandy Clay (SC-CL), Moist, Medium Stiff,

Red-Brown

Hand Auger 2:
0-44 inches: Fine to Medium Silty Sand (SM), Moist, Medium Dense, Red-Brown and Gray
44-64 inches: Fine Sandy Lean and Fat Clay (CL and CH), Moist, Medium Stiff, Gray
64-72 inches: Fine to Medium Silty Clayey Sand (SM-SC), Moist, Medium Dense, Gray

Conclusions and Rqcommendafions

Construction of the BMP facility was completed around 1998. ECS, Ltd. performed limited
observation and testing during the construction of the dam embankment for this facility. We
understand that little or no maintenance and repairs have been required since its completion in
1998 and that the BMP facility has been acting as a wet pond since its completion.

We observed heavy vegetation on the embankment slopes. At the time of this site visit on May
27, 2004 the dam appeared to be in generally good condition. However, as part of routine
maintenance we recommend the embanlsnent slopes be cut regularly.

Based on our initial (but limited) test data, our recent subsurface exploration and site
observations, and also considering that the dam has remained in generally good condition since
its construction, it is our professional opinion that the BMP embankment appears to have been
constructed in accordance with acceptable construction practices. Also, although we encountered
coarse-grained soils at the higher elevations of the dam embankment, we understand the facility
is being converted to a dry pond storage basin. We believe this facility will function adequately
for its final intended design purpose as a dry storage basin.
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General Comments

This report has been prepared in order to aid in the evaluation of this stormwater management

facility. The report scope is limited to the specific project and location described, and the project
description represents our understanding of the significant aspects relevant to the embankment
characteristics.

We appreciate being of continued service to you on this project. If you should have any
questions regarding the information and recommendations contained in this report or if we can be

of any further assistance, please contact our office.

EN9TEERrNG CONSULTTNG sBnVrCnS, rTw,t,
/ ): A A -J4'.'i:tn,. d.{

Principal Engineer o.q+- .f:
U/^ )\

';i."t"- .r!f i
;: \ i:: -.'-

a\ !,

4='g
- r-e. NFI

! r'tr'"'"'i?' BrEd

*'i*dl*cfe
Attachment: JCC Stormwater Management Construction Certification Form

Copy: JCC Environmental Division (Mr. Scott Thomas)

MJG/let/6914.doc
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DsvnroPMENT MenecEunvr
101-E Mowrs Bey Rolo, P.O. Box 8784, WlueMssunc, VrnctNre 23197-9794
(757) 253-6671 E* (757) 253-G550 E-uerr: dewman@james-city.va.us

C,oor Coupu,urcr
(75n 2fi-6626
codecomp@james-city.va. us

Euunouuwr,uDmslon
(757) 253-6670

environ @james-city..va. us

Pulnrnc
(757) 253-6&5

planning@janes-city.va. us

CourryEncnrmn

(757) 253-6678

Ilmcntrro Pm [,],$recwevr

0571253-2620

April 14,2003

Mr. Michael C. Brown
Michael C. Brown LTD
P.O. Box 188
Toano. Ya. 23168

1(c.rsPea,4
s/'t/oY

Toano Business Center (8105 Richmond Road)
County Plan No. SP-14-98
County BMP ID Code: DC 013

Dear Mr. Brown:

The Environmental Division has reviewed a record drawing and construction testing information
as submitted to our office on April 4h 2003. The record drawing provides as-built information for a dry
detention BMP (BMP # 1) situated in the back of the properfy between Building Units 3 and,4.

There was also a second BMP facilify proposed at the site. The second BMP was a 135 ft. long
by 7 ft. deep underground infiltration facility situated along Richmond Road near the front parkin g area
for Building 1. This BMP was proposed to be installed following completion of land-disturbing
activities and stabilization of the site. Refer to Sheets 2, 2A and 1 1 of the approved plan for plans,
details and sequence of construction associated with this BMp.

Based on our review of the project and a concurrent field inspection as performed on April 146
2003, the following items must be addressed prior to release of the developer's strety instrument for the
stormwater management/BMP facilities at the site and to proceed with closing out the project:

C onstructio n C ertification :

1. In accordance with the Note # 18 on Sheet l0 and Note # 4 and,Constuction Note # 1 on Sheet
11 of the approved plan, construction certifications were required for each of the BMP facilities.

n*o{10 No construction certifications were provided. Although numerous field inspection logs and test

irnc T reports were submitted for our review, none of the geotechnical documentation submittedt;-J appears to support certification of the BMP facilities. Documentation submitted includes Proctor'lr1l' 
test results, compaction for storm drains, building pad compaction, concrete cylinder tests,
turning and driving lane soil and stone compaction tests and asphalt compaction tests. Most of
these items are for site-related, not BMP related construction activities. Construction
certification is especially important since the dry pond BMP has a 11 ft. high engineered and
compacted earthen embankrnent and the infiltration basin is a subsurface facility.

!

Re:
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James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

cc 0/3
sP-/4-2C

GFTN /2(o/ 00o67

Name of Facility:

Location:
g/o5

Name of Owner:

Name of Inspector:

T1,pe of Facility:

C Owner Insoection

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

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

'r/. / or 2 Date:

f''t
-- 

-

Facilify Item o.K Routine Urgenl Comments

Embankments and side Slopes:_ nrh fm/arl; 7r/,// //S , Z/// lb; /6'ry/raE- frV
Grass Height f/*/f t/'? t s
Vegetation Condition /u/ /e a h y'e rs/4 ,
Tree Groutb /ozt- 1bzt z/a,z/ /8.
Erosion ,4o"2 r-
Trash & Debris /.2.2 z-
Seepage Zoaa Z/s.rud/
Fencing or Benches Ketnar,e sF p/t /o.
Interior LandscapinglPlanted Areas: *Kn" C Constructed Wetland/Shallow Marsh O Naturally Established Veeetation

Vegetatcd Conditions r'(/e / ooo / a- cte€/.
Trash & Debris 7e"t).n ze Z'r/ ze-n//.
Floating Matcrial

r'/,

Erosion

Sediment

Dead Plant

Aesthetics

Other
t t trtl /

x*e., 9ef,t: ct 2 /rr//rr c ,r .

Page I of3
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Pool (Rerention Basin) D Shailow Marsh (Detention Basin) fl None, Dry @etention Basin)

tt a/orz trt- )D'utz?.E-

;( /,th,I/d rrze r i Q Z/ Z,InIIows (Describe Typesllocations):

/rpe Z+ 7 stanfr/({' C?nf eee ,

qtelt o/e>

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type):

Conduilctc: 3O t'c.ef

'vttJ lrfi Zo /r't5'u,tr2t

Emergency Spill*'ay (Overflow)7 Grtt - t't"1( lo'/,t/,' 3/'/{ 53 ) Z' /,

Page? of3
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Facility Item

Nuisance Type Conditions:

surroundingperimeterconditions: ,V7j7 7/tho/ed' 44#-4fd;/^.r48c86,i 6W7 ,(ega

6rztp {fzry'tn

lLefreaa)Ui"r*"V ?4 '/",/2

Remarks:*':W,'z-: 
1r;rtr$:

'i!2:'na;/%"tm;
' T,Lrcorv 1t =. c/ta,ne/se). r',,iq 6-4 o.orr4 €t- =7./o.
. C/eoo .4uth y /s/u-t 1SS#21 ,1',-( tn,/e / 4;;2 ./ .r',- on7t grzetut7 Qe1t Ov'TFaccfl2 oF /4/Fro*fl/"u1rt4,brZ9-

../-) hus'/' k/z-'/
Overalf Environmental Division Internal Rating: _ C: '/ '

SWMProg\BMP\CoInspPro g\D etRet. wpd

Page 3 of3
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SURETY REQITEST FORNI

Project Name: I
,/ oDrt

Requested By:

Phone Number: -{b( - 8/oa

Date Requested: k

Date Completed & Requester Notified:

Action Requested

! Subdivision Surety

Checklist

! JCSA $

! Streetlights / Steet Signs
I Sfteet Dedication /VDOT

Surety Amount Needed $

Comments

! Erosion Contlol Surety Calculate Reduce" Relea,se

checklist 7,ro *rr/, Bnl/s 
O-- 

| 
I 

- 
f

6i[;;;foi- /,/nu fn",A 2c att
I BMP Certification / Record Drawi

* /tr//-
Teacl{ zr/u,H o" Q. 'oF. /o re /e att /oo/0 c/
Surety Amount Needed $

Comments

Calcirlate
l

Reduce Releasenn

,/
/unu ./t

T /44F.

INDIcATE yoi;n APPROVAL BY INITHLING THE APPROPRJATE BLAI$*

INSP.- DEc- sr ffi7'll'(Yr'
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lnspector:

Record Druwing / 
tConstruction 

CertiJicution Submittulfor u BMP

Date: ////os

I have received 4 tralrsmitta tto, u Krrord Drawing and D Conskuction Certification for the above referenced
facility 

" l/// 0t . Prior to full engineering review of these items and a field inspection, I am first
forwarding the items to you to cursory review in case any major field changes were performed that I should be
aware of and,/or to ensure the record drawing accurately poftrays what you saw in the field. Please review the

drawing and return to me promptly so I can proceed with the review for certification pulposes.

During my review, I will look at issues related to the BMP and its primary inflow and outflow conveyance systerns,

and may make comment in the following areas: Inspection/Maintenance agreement, Record Drawtngs (RD),
Construction Certification (CC) and Conshuction-Related (CR) field items as it pertains to the BMP. If you have
any other related non-BMP site issues such as site erosion, stabilization, removal of erosion & sediment controls,
etc. that are not related to the BMP, you must proceed with closing out these items on yoru own accord. If needed,

I can easily add these items to any cornment letter that I may generate the Owner/Engineer for the BMP. Let me
know if I need to add items for site issues to my process.

Scott

h/.

T{Mp,.

{
J
J
tr
J
tr

Pat Menichino
Joe Buchite
Beth Davis
Geny Lewis
JimRudnicky
Other:

7fr1-/& ffi
#we/*-

,4r,rt T%,"/t ,:/
utul,nt' ,b .t !

Project:
BMP Facility:
PIun No.:
Assigned Coanly BMP ID Code:

AsBuilts\AdminV-insoector

0c o/3
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Page I of 2

Scott Thomas

From: Scott Thomas

Sent: Friday, April 02, 2004 5:42 PM

To: DarrylCook

Cc: Pat Menichino; Jim Rudnicky

Subject: RE: Toano Business Center

County BMP lD Code: DC 013
Plan No. SP-14-98

I had a message from Arch and talked to him today also. The record drawings are now ok. The two hold ups
were needing a construction certification and to finish field-related items for the onsite dry pond BMP. I issued a
letter on this project on April 14th 2003 listing the deficiencies on the CC, AB and CR (field) BMP items. For the
two outstanding items, construction certifications were clearly needed for the BMPs on this project, even though it
may have been built "5" years ago. The plan was approved in '1 998. The approved plan has notes all over it for
the need for CC including:

Note # 1B on Sheet 10
Note # 4 on Sheet 11

Construction Note # 1 on Sheet '11

Forthefield-relateditems,therewere6itemsthatneededaddressed. DuringmyinspectiononApril 14th2003,
the dry pond BMP up there was a mess. The basin was not converted yet and there was trash everywhere. I had
an onsite meeting with Arch and the contractor some time ago and they were clear what items were needed to be
done to bring this to resolution. Nobody has yet to inform me that the field-related items were completed to do a
reinsoection.

My letter to Michael Brown dated April 14th 2003 is attached. Also, l've attached some photographs showing you
what I mean about the trash in the inlets and the BMP. I will not follow uo with him as Arch Marston said that he
would.

(l have done everything that is required from our end. lt is in their courl to finish this up. lt has been almost a
year now.)

Scott J. Thomas, P.E.
James City County
Environ m e ntu I D iv i s i o n

4t2t2004
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