: k Covenantor(s) should submit this form to the JCC
Engineering and Resource Protection Division, 101-E Mounts Bay Road, Williamsburg, VA 2318S.

THIS DECLARATION OF COVENANTS, made this 16th day of June ,2001
between TKC CL, LLC , and all successors in
interest, "COVENANTOR(S)"), owner(s) of the following property:

Parcel Identification Number(s): 2320100071 e
Legal Description(s): PARCEL 6A PORTION OF NORGE CENTER PARCEL 6

Project or Subdivision Name: Tractor Supply Company
Document/Instrument No(s): 110015101

or Deed Book , Page No.
and the County of James City, Virginia ("COUNTY.") :

WITNESSETH:

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

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

2. If necessary, the COVENANTORC(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, monitoring, operating, installing, constructing,
reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to maintain
the SYSTEM in accordance with the approved design standards and with the law and applicable
executive regulations, the COUNTY may perform all necessary repair or maintenance 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.

Prepared by (Name, Address & Phone); ~ Return to:
V. Marc Bennett, Senior Project Mgr JCC Attomney’s Office
AES Consulting Engineers 101-C Mount’s Bay Road
3248 Olde Town Rd. Suite 1 Williamsburg, VA 23185
Williamsburg, VA 23188 757-253-0040 (757) 253-6612
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6. - The COVENANTOR(S) shall mdemmfy and save the COUNTY harmless from any and :
all claims for damages to persons or property arising from the installation, construction, maintenance,
repair, operation or use of the SYSTEM. :

7. The COVENANTOR(s) shall promptly notify the COUNTY when the
COVENANTOR(S) legally transfers any of the COVENANTOR(S)’ responsibilities for the SYSTEM.

The COVENAN’I‘OR(S)' shall supply the COUNTY mth 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 COVENANT shall be recorded in the County Land Records.

IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF‘ ,
COVENANTS as of the date first above written. : , ; '

COVENANTOR(S)

Printf}afne Kennedl ., Qrfu‘tﬂ

Avdhacized NMembder / TRE CLUWC
Title

‘ e ACKNOWLEDGMENT
Shode of Nardh Carolipor =

GOMMONWEALTH OE-VIRGENIA
ErFrCOUNTY OF N\ ec(\enbur 9

I hereby certify that on this \b L\day of JQ INE ,201 l before the subscribed, a Notary
rnCarglnes
Public of the State of personally appeared Kennedl R  Beuley  and did
acknowledge the foregoing instrument to be his/her Act. -

IN WITNESS WHEREOF, I have hereunto set my hand and oﬂ' cial seal this “.o M9 day of

June ,20 11 . |
arar
ot Sm A A OAL-—»
,\‘“ @Q{..Eéﬁr O,l:l'», o » N Public
s\ &: o c... 0‘,’
ot m R .&tranon Number; A/ ‘A

_o"':

‘_Zg’ pqugG.mlonexpxres - O !Q LA TPX

e f- .‘n 3
"t (@ “'0000‘. 5

"uuuu‘"




DATE: 07/18/11
CASHIER: CHB

INSTRUMENT :
GRANTOR: NORGE
GRANTEE: NORGE
AND ADDRESS :

OFFICIAL RECEIPT
WILLIAMSBURG/JAMES CITY COUNTY CIRCUIT
DEED RECEIPT

TIME: 15:16:31 ACCOUNT: 830CLR110015101 RECEIPT: 11000023555
REG: WD45 TYPE: AF-PL PAYMENT: FULL PAYMENT

110015101 BOOK: PAGE: RECORDED: 07/18/11 AT 15:16
CENTER INC EX: N LOC: CO

CENTER INC EX: N PCT: 100%

i -
RECEIVED OF : AES CONSULTING DATE OF DEED: 07/13/11
CHECK: $63.00
DESCRIPTION 1: PARCEL 6A PORTION OF NORGE CENTER PARCEL 6 PAGES: 1 0p 20
2 NAMES : 0
CONSIDERATION: .00 A/VAL: .00 MAP:
PIN: ‘
301 DEEDS 41.50 145 VSLF 4.50
106 TECHNOLOGY TRST FND 15.00 442 TRANSFERS TO 113/31 2.00
TENDERED : 63.00
AMOUNT PARID: 63.00
CHANGE AMT : .00

CLERK OF COURT: BETSY B. WOOLRIDGE

PAYOR'S COPY
RECEIPT COPY 1 OF 2



ENGINEERING and RESOURCE PROTECTION - STORMWATER
TRANSMITTAL ,

Piﬂﬁﬂﬂﬁﬁ RSSWMES , James
i ‘ ' City
County

WIREENIA

Jamestown
1607

COUNTY PLANNO: _ SP- 1%~ [ (\Tmcroc S)P\’L\D

BMPID CODE: __ YR O\%

g b

WATERSHED: Y,;m ?\UE\‘

';w

ENTIRE RECORD FILE

S RECEJVED ON

(] ASBUILTS
MAY 1 8 '12
-] CONSTRUCTION CERTIFICATION
Stormwater Division
(-] COMPUTATIONS
- OTHER:
NAME: Mive. M asoesit

SIGNATURE: )"\‘ PN

DATE: S"tq'tl
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JAN 27 201
RscEve®
James City County, Virginia
Environmental Division
Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms
(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an “as-built” plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) fucilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP’s accepted by the County.)
Section 1 — Site Information:
Project Name: Teacve Soepey Cormpann - Moea«
Structure/BMP Name: ~NE LT ad A
Project Location: so e C SoPPin CM)’ Ricwmono  EBoso } Moear
BMP Location: _Besr o8 SHe . ADistcant o pert Acckss Eoeo
County Plan No.: SP - opi1 - 2011
Project Type:  [_] Residential [CJBusiness Tax Map/Parcel No.: 737201000114
A Commercial [JOffice BMP ID Code (if known):
[ Institutional [] Industrial Zoning District: Bl - Genegae  Brsne5%
] Public [ Roadway Land Use: Comm&ecioe |Réctpe
[J Other Site Area (sf or acres): 2 45 Acees
Brief Description of Stormwater Management/BMP Facility: _ CARGE IMFiAgn1/0> BASi0  CREATED
BY  SLAURTOS  WITH  Fol€Ban (AMBo EREATED BY EYCALATON)
Nearest Visible Landmark to SWM/BMP Facility: : ]\_lo,u,e Lpnae SA0 FEET -To SooTihenst
’ 7
Nearest Vertical Ground Control (if known): :
[WICC Geodetic Ground Control [JuUsGs [ Temporary [J Arbitrary ~ [] Other
Station Number or Name: Jee Mpporier ¥ 3y
Datum or Reference Elevation: {07), 0%

Control Description:
Control Location from Subject Facility: _4L0%D Fef£7 Sootheas7 OF Brf S TE 10
KRASTH 10 Sk SubDiviSesDd

Page 1 of 16 R



Section 2 — Stormwater Management / BMP Facility Construction Information;

PreConstruction Meeting Held for Construction of SWM/BMP Facility: [AYes [ONo  [JUnknown
Approx. Construction Start Date for SWM/BMP Facility: .JV,J@ Zoil

Facility Monitored by County Representative during Construction: [Yes [INo [_] Unknown
Name of Site Work Contractor Who Constructed Facility: Toawo Conrd ~S

Name of Professional Firm Who Routinely Monitored Construction: A &% CorrSvitida Eroc « ottt

Date of Completion for SWM/BMP Facility: vEemBae TOl

Date of Record Drawing/Construction Certification Submittal: _JM., (] ¢ Zo012

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

completion of Stormwater Management and/or BMP facility construction. Record Drawings and

Construction Certifications must be reviewed and approved by the James City County Environmental

Division prior to final inspection, acceptance and bond or surety release.)

Section 3 — Owner / Designer / Contractor Information:

Owner/Developer: {(Note: Site Owner or Applicant responsible for development of the project.)
Name: Tee, LU w e

Mailing Address: _ 5935 ” Canriecie Brup, Sore Zoo

Coneorre  MC 28209
Business Phone: 104~ 24 S - ooo Fax:__ 70& - 265-07%3

Contact Person: Kérpierd 2. Pevrey Title:

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

Firm Name: A25 Cao.hS‘)ulnx. éﬂa (a3l
Mailing Address: 5248 Ooe ~To ﬂgn—o , Suite 1
\alice s 22168

Business Phone: E1- 2532 ~godo

Fax: B1- 7220 - 8999

Responsible Plan Preparer: . &SETT

Title: Ervcae et Mrrsaee

Plan Name: Racton wPlr  Comedrsn

Firm’s Project No. Jp ¢752-0L

Plan Date: Femevana (T, Zoit

Sheet No.’s Applicable to SWM/BMP Facility: 205/ R-0%/ / /
BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater

Management / BMP facility.)

Name: "rowp Co.u—r s

Mailing Address: ELY) Comaun  [2Dao
Toave , Na 22168

Business Phone: 1575466~ 0097

Fax: 757 -Ser - 9871

Contact Person: Cvers " Jaq

Site Foreman/Supervisor: Cues | Aveve

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



0 VAN MARC BENNETT ‘;

Section 4 — Professional Certifications:

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

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification Construction Certification

Firm Name: Aé,s CouSMma, £A)ano£é.¢€ Firm Name: A%(Lﬂﬁwg& E\K« h__*é_éétz
Mailing Address: 5246 O pe Towe Loro Sucl Maﬂmijddress 5246 Dot To.we Loro Guire 1

W psstves Yo T5:9@ i rpmspaza Ve 2%:96
Business Phone: 157- 2530040 Business Phone: 757- 253—pody
Fax: 517~ 220 - 3994 Fax: 157~ 220— 9994

A , p © Name: N

Title: S tpieer Moustoee Title: e Peoiger

Signature: V. Ve éé/ Signature: . / %«/

Date: / ZM: Z 20t 2 Date: ///b / 2012
¥ Vd

T hereby certify to the best of my knowledge I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual and belief that this Stormwater Management / BMP
condition of the Stormwater Management / BMP facility was monitored and constructed in

facility. The facility appears to conform with the accordance with the provisions of the approved
provisions of the approved design plan, specifications design plan, specifications and stormwater

and stormwater management plan, except as specifically management plan, except as specifically

noted. noted.

“‘)"’ 036628 MARC BENNETT

or 020628 '

3 A 3

i ﬁe@ | /o/a:m
5y IONAL &&IONAL?J O

/ %a« I’/?\r—(&ean / %w 55(7;;1)
Virginia Registered Professional Engineer Virginia Registered
Or Certified Land Surveyor Professional Engineer

Page3 of 16



STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

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

o

S kkETER KE

£ F

o/

A

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

1.

4.

5.

All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside design values.

Elevations to the nearest 0.1” unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand corner
{Approved County Plan Number and BMP ID Code can be included if known).

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

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

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

1.

2.

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

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

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

Tep-widths, bessrwidths and embankment side slopes.

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

Cross»sectlon of the embankment through the prmcrpal serway or outlet barrel Must.extend.at

Proper correlatron is requrred between prmclpal spillway (control structure) crest emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

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

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

Page 6 of 16
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifices, weirs,slets-and drains.
Type and size of anti-vestex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is

present or not.

Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

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

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

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

BMP interiesand periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility. Cw Fé.ue«wb

BMP vicinity properly cleaned of stockpiles and construction debris.

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

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.

Page 7 of 16



STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

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

V.

FE R

:

ko RkRkE R OBE

Group C — Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench;

Cl.

Cc2.

C3.

Cs.

Cé6.

C1.

C8.

9.

C10.

ClL

Ci12.

C13.

Cl4.

C-3 Infiltration Basin; and C-4 Infiltration Basin)
All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.
Facility is not located on fill slopes or on natural ground in excess of six (6) percent.
Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment

devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass
channels, plunge pools or other acceptable measures.

Three (3) or more of the following

pretreatment devices provided to protect long term integrity of
M grass filter strip bottom sand Iayer‘@er fl!ter fabric layermuse of

structure: §
washed bank run gravel aggregate.

Sides of infiltration practice lined with filter fabric.

Facility was not used for erosion and sediment control purposes and sediment was prevented from

entering the facility to the greatest extent possible during construction. Cons vseo For
MLV TP 100, Sl iNbrrT Bl Bl

Stabilization and acceptable vegetative cover established over contributing drainage area prior to

conveyance of stormwater to the facility.

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

Minimum twenty-five (25) foot separation down gradient from any structure.
Stormwater outfalls provided for overflow associated with larger design storms.
No visual signs of erosion or channel degradation immediately downstream of facility.

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

Observation well provided.

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

Page 10 of 16
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RECENE®

James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

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

Section 1 — Site Information:

Project Name: ! CAcTI AL SUPFL.‘I Co MPANY - I\[ O
Structure/BMP Name: B TenTion Ay
Project Location: £S5 p3c 0 PP 1ic, e ). [Cicwmomo Eosro Ue:__t;_qf

£
BMP Location: Bear oc Site, hdiwmont <o pese fectss Coro

County Plan No.: <P - ooil - 2011\

Project Type: [ ] Residential ] Business Tax Map/Parcel No.: 23 z20ipo0 T4
A Commercial [ Office BMP ID Code (if known): . ’
[ Institutional - [ Industrial Zoning District: D1~ benipgae  1BDS) o855
[ Public [ Roadway Land Use: Lommeec. ae [Cot1pie o
(] Other Site Area (sf or acres): 2. 45 A ges

Brief Description of Stermwater Management/BMP F: acility: __CARGe  (mEicgnTio s BaSio CReareo
BY BALARTOS  WTh FoR€Ban (A8 EREATED B EvCAs At PRY)

Nearest Visible Landmark to SWM/BMP Facility: , Gl E - 1) F EET  To Sporhenst
7 .

Nearest Vertical Ground Control (if known): ’
[WICC Geodetic Ground Control [Juscs [] Temporary [ Arbitrary [ Other
Station Number or Name: e Mpoosaear %34y

Datum or Reference Elevation: {07], 0¥

Control Description: .

Control Location from Subject Facility: _40%D Fe£7 Sootueast OF Badp SITE 100
KRSTH, 0D SupDiv;Sesd ‘

Page 1 of 16



Section 2 — Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: [AYes [JNo ] Unknown

Approx. Construction Start Date for SWM/BMP Facility: .Jq,ug 2ot
Facility Monitored by County Representative during Construction: dYes [ONo [ Unknown

Name of Site Work Contractor Who Constructed Facility: Toawe Cortanclenc

Name of Professional Firm Who Routinely Monitored Construction: AES Coprsuviziwn Enc . cbes.

Date of Completion for SWM/BMP Facility: VErBan TOil

Date of Record Drawing/Construction Certification Submittal: Jarow arza i 2012
. [§

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

Section 3 — Owner / Designer / Contractor Information:

Owner/Developer: {Note: Site Owner or Applicant responsible for development of the project.)
Name: ake, CL wc

Mailing Address: 5,935 7 Cphenicciia 6¢,w>, Sotte 200
' Citngrorre M 28520G

Business Phone: 04~ B & - ooy Fax:__ 7084 - 2bS- 0753

ContactPerson: ___ Kgniniterei  £. Peuréy Title:

.

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

Firm Name: Aes CO”QM,% Eua:bf—e.e;

Mailing Address: 5248 (Oog Tow o Sote L
: Wedive ; pmies & 2% &8

Business Phone: ‘ 5T~ 253 ~gocko

Fax: B 720 - 5999

Responsible Plan Preparer:  ~ /. Afper  Pesset

Title: DFricae  Pepiecr  Minpaed

Plan Name: A Ractor 2 oPlor Con £ A4

Firm’s Project No. klp 792 -0L

Plan Date: . Femtvana (T, Zoit *

Sheet No.’s Applicable to SWM/BMP Facility: E-05 1 0%/ / /

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

Name: . T ooy COMMMQ@Q

Mailing Address: BSBY (D chmp (2 i
T2 b Va 2208

Business Phone: 157~ 546-~ 0047

Fax: 251 -Sekr - 88 1<F

Contact Person: C g ”‘Tn Hegre

Site Foreman/Supervisor: Cn—;&-& { Avige

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



Section 4 - Professional Certifications:

Certifying Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsible for

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

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

.

Record Drawing Certification ' Construction Certification
Firm Name: ﬁéﬁ Co;us‘fe/t..»a, £MGI,QW( Firm Name: ES ») ‘ EN, .
Mailing Address: 524€ O pe Towe Lorr Sl Mailing Address: 5248 Dooe Towwe Popo Luire 1
L et Sy Vo 299 werpmssiza Yt 23,96 :
Business Phone: 157- 2562 o d0 Business Phone: 7572. 253--pody
Fax: 51 220 - 3994 Fax: 157- 220~ D944

Name: ) % X Name: [7A
Title: eniar  Prgieor Mowtoer Title: ’ »
Signature: // ///%;‘_c/ )é(] *  Signature: / g

Date: /,/ / L// 2 Date: e ) 2oz

Ihereby certify to the best of my knowledge [ hereby certify to the best of my knowledge

and belief that this record drawing represents the actual and belief that this Stormwater Manageinent / BMP
condition of the Stormwater Management / BMP facility was monitored and constructed in

facility. The facility appears to conform with the : accordance with the provisions of the approved '
provisions of the approved design plan, specifications design plan, specifications and stormwater

and stormwater management plan, except as specifically management plan, except as specifically

noted. ' noted. '

A.
S

£ VAN MARC BENNETT > §

_ Lic)lo. 026628
/

VAN MARC RENINETT
Lic. No, Uzg628
//1; lopl2

gy 1 NAL

i | / //,,/, / ?ﬁsﬁu) // | / %’” 55(-—@ )

Virginia Registered Professional Engineer Virginia'Registered
Or Certified Land Surveyor " Professional Engineer

{_——‘ ' Page 3 of 16 :



STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

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

L

s

o8
>

kB

It
-

-
<

s K

N

£ E

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

1.

4.

5.

All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside design values.

Elevations to the nearest 0.1’ unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand cotner
(Approved County Plan Number and BMP ID Code can be included if known).

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

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

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

1.

2.

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

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

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances. (M0 Delin , EvChvrien ComSTRULAS ‘

Tep-widths, besm-widths and embankment side slopes.

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

Cross-section of the embankment through the principal spillway or outlet barrel. Must-extend.at
least-100-5- am of The pip ; S ite-properiy-line~whichever-isclose
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or desi gn depth. .

Ol Or-10 oTCren ' R e BY.

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

Elevation of the principal spillway crest or outlet crest of the structure.
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1.

13.

14.

15.

16.

17.

18.

20.

21.

22,

Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate'provisions for access that are present such as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifices, weirs,-stots-and drains.

Type and size of anti-vestex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is
present or not. : ’ .

Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

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

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

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

BMP interierand periphery landscaping zones conform with arrangements and requirements of
the approved design plan. ’ '

Maintenanée plan taken from appro;/ed design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility. { i Flrstin)

BMP vicinity properly cleaned of stockpiles and construction debris.

No visual sigps of erosion or channel degradation immgdiately dowﬁs%ream of facility.

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility. :
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

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

V. Group C - Infiltration Practices (/ncludes C-1 Infiltration Trench; C-2 Infiltration Trench,-
C-3 Infiltration Basin; and C-4 Infiltration Basin)

Xy  Cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable.
Y C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent.
v  C3 Pretreatr;nent devices provided prior to entry into the infiltration facility. Acceptable pretreatment

devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass
channels, plunge pools or other acceptable measures. '

Y C4 Three (3) or more of the following pretreatment devices provided to protect long term integrity of
structure: bottom sand layer; upper filter fabric layetsuse of
washed bank run gravel aggregate. _

" oxx,  Cs. Sides of infiltration practice lined with filter fabric.
A}Z & C6. Facility was not used for erosion and sediment control ‘purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction. 4 WKS USEe Forl
: O L 3F 73/&«?(’-;%, Sl (M N> T LA Bl ‘ .
Xx¥. C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

X Cs. Minimum one hundred (100) foot separation horizontally from any known water supply well and

minimum one hundred (100) foot separation upslope from any building. :
& C9.  Minimum twenty-five (25) foot separation down gradient from any structure.
¥ C10.  Stormwater outfalls provided for overflow associated with larger design storms.
wx  Cll.  No visual signs of erosion or channel degradation immediately downstream of facility.

XN Cl2.  Facility does not currently cause any apparent surface or subsurface water problems to downgrade

properties. ' '
" _¥™  Ci3.. Observation well provided.
¥ Cl4.  Adequate, direct access provided to the facility for future maintenance, operation and inspection.
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1 ~-A Mounts Bay Roa
CClty P.0O. Box 8784
vgg‘}? Williamsburg, VA 23187-8784

P:757-253-6671
F.757-253-6822
devman@james-city.va.us

Jamestown
1607

jamescitycountyva.gov

Building Safety and Permits Engineering and Resource Protection Planning Zoning Enforeement
757-253-6620 757-253-6670 757-253-6685 757-253-6671

March 21, 2012

Mr. Marc Bennett

AES Consulting Engineers
5248 Olde Towne Road
Williamsburg, VA 23188

Re: Tractor Supply Company, Norge Center
SP-017-11
County BMP ID Code: YR-018

Dear Mr. Bennett:

The Engineering and Resource Protection Division has received a record drawing (as-built) and construction
certification for the stormwater management facility and associated conveyance system components for the above
referenced project. The record drawing provides as-built information for an infiltration basin situated in the
northwestern corner of the site.

Based on our review of the project, record drawing submittal, and concurrent field inspection as performed on

3/21/12, the following items must be addressed prior to the release of surety and for our division to proceed with the
closing out of the project:

Inspection Maintenance Agreement:

1. Based on a review of our active file and records for the project, our division issued comments under SP-017-
11 dated 3/15/11 which required a Declaration of Covenants, Inspection/Maintenance agreement to be
executed with the County for the BMP facility for this project. Based on a review of our records the
Declaration of Covenants, Inspection/Maintenance Agreement is satisfactory.

Record Drawing & Construction Certification:

2. In accordance with the Note # 21 on Sheet C-07 of the approved plan, record drawings (as-builts) and
construction certifications were required for the onsite stormwater management/BMP. The documents have
been provided as required. :

Construction Certification:

3. Inaccordance with the Note # 21 on Sheet C-07 of the approved plan, construction certification for the
stormwater management/BMP facility is required. The construction certification has been provided and is
satisfactory.



Record Drawing:

4. The record drawing set dated 12/14/11 is satisfactory. Please forward one reproducible and one blue/black
line set of the record drawings to our office.

Construction - Related Items:

5. Remove silt fence present along the toe of embankment.

6. Erosion gullies present on the dam should be backfilled with compacted material, reseeded and mulched or
matted for stabilization.

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 at 757-253-6702 or the assigned Engineering and Resource Protection Division inspector,
Mike Majdeski at 757-253-6839 should you have any comments or questions.

Sincerely,

G ——

William Cain, P.E.
Chief Civil Engineer
Engineering and Resource Protection

cc: Marc Bennett, AES Consulting Engineer - via fax

Chris Taylor, Toano Construction- via fax
Michael Majdeski; JCC Senior Inspector - FYI

\\icedeptstore\dmo 1\DMData\environmental\Projects\AsBuilts\Reviews\Fina\SPg1711. YROI8
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|

STORMWATER NARRATIVE

| PROJECT DESCRIPTION

This project will consist of a 19,000 square foot retail building with 70-space parking lot and
outdoor display and retail areas. An access road will be extended to the site from the adjacent
Farm Fresh property. The project site area is 3.45 acres.

II EXISTING SITE CONDITIONS

This site is currently consists of an agricultural field in production. Stormwater is Currently
conveyed via sheet flow to the northern corner of the property.

ol SOILS

The project area consists of 20B - Kenansville Loamy Fine Sand, 31B — Suffolk Fine Sandy
Loam, and 34B - Uchee Loamy Fine Sand, with slopes ranging from 0 to 6 percent.

From Geotechnical Report prepared by ECS:

“Surface cover encountered at the boring locations included approximately 6 to 10 inches of
topsoil. Underlying the topsoil, we encountered FILL to depths of about 2 ft below existing
surface grades at boring location B-14 located near the proposed entrance to the facility that
consisted of Silty SAND (SM) that contained crushed stone. This FILL soil appears to be
associated with the existing entrance road to the Norge Crossing shopping center.”

“Underlying the Fill, we generally encountered two (2) distinct soil strata. Stratum I was
encountered from the ground surface and below the topsoil and consisted of mixed and :
interbedded deposits of Silty SAND (SM), Poorly Graded SAND with Silt (SP-SM), and Clayey
SAND (SC) and extended to depths of 11.5 feet to 16.5 feet below existing grades. Stratum II
was encountered below Stratum I soils and consisted of Fat CLAY with Sand (CH) and was
encountered to depths between 11.5 feet and 25 feet below existing grades.”

v CRITICAL EROSION AREAS

There are no areas q slope impact on the project site.

\4 STORMWATER MANAGEMENT AND WATER QUALITY

_The goal of the stormwater management design of this project is to provide the 10 BMP points as
required by James City County and meet the Special Stormwater Criteria (SSC) for the site. =~
These goals are achieved through the use of an infiltration basin with forebay, and the promotion
of infiltration throughout the entire site.




In the parking lot in front of the Tractor Supply Company, stormwater will sheet flow away from
a high point along the middle and into swales along the sides of the parking lot. These swales
will have stormwater quality check dams to accumulate sediment and allow infiltration. These
swales will transport stormwater along the perimeter of the project and towards the proposed
storm systems. The storm system on the west side of the building flows directly into the
Infiltration Basin. The storm system on the east side of the building (adjacent to the outdoor
sales area) has 200 linear feet of perforated pipe to allow infiltration. These pipes run
underneath an infiltration trench that will allow any debris in the runoff from the sales area to be
collected before entering the storm system. The storm system eventually flows into a forebay
before entering the Infiltration Basin.

Both the forebay and infiltration basin allow for infiltration. The infiltration basin has been
designed with a rate of 4.5 in/hr, which assumes some CWW;.
Actual infiltration rates exceed the design rafe as shown in the geotechnical report prepared for
the site by ECS. Placed throughout the basin and in the forebay are mﬁltratlon structures. These
structures are modified DI-7 structure : 5

ventually to mﬁltrate mto the subsurfe soils,

The infiltration basin has been sized to contain runoff for all storm events up to the 100-year
event with at least two feet of freeboard between the top of the basin and the water elevation. A
modified DI-7 outlet structure has been provided in case back-to-back extreme storm events.
This outlet structure leads to a 36” concrete pipe that outfalls next to the existing Farm Fresh
infiltration basin outfall. A rip-rap stilling basin has been provided at this outfall.

VI RESULTS AND CONCLUSIONS

Based on a site area of 3.45 acres, the infiltration basin (which serves 3.58 acres) will provide
10.38 BMP points and satisfy the requirements of James City County. All storm systems,
swales, and outlet protection has been designed based on Virginia or James City County
requirements. The infiltration basin has been sized to provide water quality volume and channel
protection volume.

Based on a disturbed area of 4.76 acres, the project site is designated SSC Class 3, meaning 3
unit measures of special stormwater criteria are required for the project. These requirements are
met through the use of permanent check dams in the swales (SSCP #18), an infiltration trench
(SSCP #16), and enhanced outlet protection measures at pipe outfalls (SSCP #20).



~ APPENDIX A

E & S, STORM SYSTEM AND SWALE CALCULATIONS

SEDIMENT TRAP DESIGN
TEMPORARY CULVERT DESIGN
STORM SYSTEM REPORTS
RIP-RAP OUTLET PROTECTION DESIGN
- SWALE ADEQUACY CALCULATIONS



Project: Tractor Supply Company
Project No.: 6753-06 '
S Subject: Sediment Trap Design
Date: 2/1712011
CONSULTING ENGINEERS Calculated By: GVC
Drainage Area to Sediment Trap = 347 Acres
Required Wet Storage = 67 cy/acre * (Drainage Area) = 212 cubic yards, or
5,735  cubic feet
Required Dry Storage = 67 cy/acre * (Drainage Area) = 212 cubic yards, or
5,735 cubic feet
Determine Volume of Sediment Trap by Contour:
' Sum Sum
A Area Volume Volume Volume Volume
Elevation Depth (sq. ft.) (cu. ft.) (cu.yd.) (cu. ft.) (cu. yd.)
111 0 6157 0 0 0 0
112 1 7572 6864.5 254 6865 254
113 1 9089 8330.5 309 15195 563
114 1 10705 9897 367 25092 929
115 1 12422 11563.5 428 36656 1358
115.75 0.75 14100 9945.75 368 46601 1726
115.75 0 0 0 46601 1726
Length of Aggregate Outlet Weir = 6 ft./acre & (Drainage Area) = 19.02 feet
Elevation of Wet Storage Volume = 111.84
Elevation of Dry Storage Volume = 112.55
Elevation of accumulated sediment when sediment :
removed is required (1/2 wet storage volume) = 111.42
Top Width of Embankment (Ho= 0.7 ft) = 2 feet

Note:

Sediment Trap designed based on layout of future infiltration basin. In its sediment
trap design phase, it is designed to be large enough to store sediment based on wet
and dry storage requirements. All accumulated sediment will be excavated when

Page 1 of 1



Culvert Report
~ Hydraflow Express Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. Thursday, Feb 17 2011
Temporary Culvert
Invert Elev Dn (ft) = 111.00 Calculations
Pipe Length (ft) = 70.00 Qmin (cfs) = 1.03
Slope (%) = 3.57 Qmax (cfs) = 1.03
Invert Elev Up (ft) = 113.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 15.0 ‘
Shape = Cir Highlighted
Span (in) = 15.0 Qtotal (cfs) = 1.03
No. Barrels = 1 Qpipe (cfs) = 1.03
n-Value = 0.012 Qovertop (cfs) = 0.00
Inlet Edge = Projecting Veloc Dn (ft/s) = 1.20
Coeff. KM,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 Veloc Up (ft/s) = 3.03
HGL Dn (ft) = 111.83
Embankment ' HGL Up (ft) = 113.90
Top Elevation (ft) = 115.00 Hw Elev (ft) = 114.05
Top Width (ft) = 50.00 Hwi/D (ft) = 0.44
Crest Width (ft) = 50.00 Flow Regime = Inlet Control
Elev (i) Temporary Culvert S Hw D@ (3]
116,00 250
115.00 - 1.50
114.00
113.00 -0.50
112,00 h . o = 1 .50
.00 —|- i 250
110.00 -3.50
0 5 10 15 20 25 30 3B 40 45 50 55 60 85 70 B 80 & 90
Cir Culvert HGL Embank Reach ()
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CONSULTING ENGINEERS

INES

0

Project;
Project No.:
Subject:

Date:
Calculated By:

Tractor Supply Company

6753-06

Channel Design

2/17/2011

GVC

Design Point:

Swale #1

[2Year Storm - Velocity Check

Drainage Area = 111 Acres (Area draining to Design Point)
Cc = 0.85 (Runoff Coefficient)
i = 560 inhr (Design Rainfall Intensity) Tc=5 min
Q=CIA (Peak Flow)
= 08 x 560 x 111
= 528 CFS
Channel Characteristics T~ —~Depth |
Rt. Sideslope = 400 1 | ——}
Lt. Sideslope = 400 1 LSS RSS
Base Width = 3.00 Ft Bottom Wlidth
Max. Depth = 150 Ft
Channel Slope = 100 %
Mannings (n) = 0.035 Grass Swale
Depth of Flow = 0.50 Ft
Area = 250 SF Wetted Perimeter = 712 Ft
Hydraulic Radius = 035 Ft
Velocity (V) = (From Manning's Equation)
Flow (Q) = 527 CFS (From Continuity Equation Q=AV)
[10 Year Storm - Capacity Check |
Drainage Area = 111 Acres (Area draining to Design Point)
c = 085 (Runoff Coefficient)
| = 7.00 in/hr (Design Rainfall intensity) Tc=5 min
Q=CIlA (Peak Flow)
= DO 700 x 1.1
Channel Characteristics T —— Depth T
Rt. Sideslope = 400 1 1 1
Lt. Sideslope = 400 1 % Réss]
Base Width = 3.00 Ft. Bottom Width
Max. Depth = 150 Ft
Channel Slope = 100 %
Mannings (n) = 0.035 Grass Swale
Depth of Flow = 0.56 Ft.
Area = 293 SF Wetted Perimeter = 7.61 Ft
Hydraulic Radius =  0.38 Ft.
Velocity (V) = "Y2.25 Ft/s (From Manning's Equation)
Flow (Q) = (From Continuity Equation Q=AV)




Project: Tractor Supply Company
Project No.: 6753-06
S Subject: Channel Design
i Date: 2/17/2011
CONSULTING ENGINEERS Calculated By: GVC
Design Point: Swale #2
[2Year Storm - Velocity Check ]
Drainage Area = 0.47 Acres (Area draining to Design Point)
Cc = 090 (Runoff Coefficient)
| = §§.60 3 in/hr (Design Rainfall Intensity) Tc=5 min
Q=CIA (Peak Flow)
= 09 x 560 x 047
= 237 CFS
Channel Characteristics ~—— —Depth T
Rt Sidesiope = _ 3.00 :1 I —— |
Lt. Sideslope = 3.00 :1 LSS RSS
Base Width = 0.00 Ft. Bottom Width
Max. Depth = 150 Ft.
Channel Slope = 100 %

Mannings (n) 0.035 Grass Swale

Depth of Flow = 0.64 Ft.

Area = 123 SF Wetted Perimeter = 4.05 Ft
Hydraulic Radius = 0.30 Ft.

Velocity (V) = 192 Ft/sec. (From Manning's Equation)

Flow (Q) = 236 CFS (From Continuity Equation Q=AV)

|10 Year Storm - Capacity Check

Drainage Area = 047 Acres (Area draining to Design Point)

C = 0.90 - (Runoff Coefficient)

| = (7.00\ infhr (Design Rainfall Intensity) Tc=5 min
Q=CIA (Peak Flow)

= __0.90 X 7.00 X 0.47

1.00 %
0.035 Grass Swale

Channel Slope
Mannings (n)

Channel Characteristics T~ —Depth e
Rt. Sideslope = 300 i1 1| T~ — |1
Lt. Sideslope = 3.00 1 LSS RSS
Max. Depth = 150 Ft

Depth of Flow = 0.70 Ft.

Area = 145 SF Wetted Perimeter = 4.40 Ft.
Hydraulic Radius = 033 Ft

Velocity (V) = 2.03 Ft./sec. (From Manning's Equation)

Flow (Q) = 295 CFS (From Continuity Equation Q=AV)







APPENDIX B

INFILTRATION BASIN CALCULATIONS

BMP POINT SYSTEM WORKSHEET |

. WATER QUALITY VOLUME REPORT
1-YR 24-HR DRAWDOWN CALCULATION
' HYDROGRAPH REPORT
FOREBAY OUTFALL OUTLET PROTECTION DESIGN
RIP-RAP STILLING BASIN DESIGN

Storm Event

Forebay Elevation

Basin Elevation

Basin Outflow

(yr) (ft) (ft) (cfs)
1 111.14 111.03 0
2 111.47 111.34 0
10 112.41 112.22 0
100 113.68 113.52 0

Weté




TABLE 3

WORKSHEET FOR BMP POINT SYSTEM
Norge Center - Tractor Supply Company, AES PROJECT No. 6753-06
TOTAL AREA = 3.45 ACRE(s)

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of Site Served by ~ Weighted

BMP BMP BMP Points BMP BMP Points
Drainage Area {BMP Drainage AreafTotal Area)
Infiltration Basin 358 10 X 1.038 = 10.38
X =
X =
X =

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 10.38

B. NATURAL OPEN SPACE CREDIT

Natural Ogeh Points for Natural Open
Open Space Area Fraction of Site Space Credit Space
(Open Space Area/Total Area) (Fraction of Site * Natural Open Space Credit %)
(0.1 per 1%) =
(0.15 per 1%) =
TOTAL OPEN SPACE POINTS; 0.00
C. TOTAL WEIGHTED POINTS
10.38 + 0.00 = 10.38
Structural BMP Points Natural Open Space Points TOTAL

w06753-06_BMP Point System Worksheet.xls



Project: Norge Center Parcel 6 (Preliminary)
Project No.: W06753-06
Al S Subject: Water Quality Volume
— Date: 2/17/12011
NSULTING ENGINEERS Calculated By: GVC
BMP Type = Infiltration Pond
Water Quality Volume = 05in. x 2.06 acres of impervious coverage

(05/12)x (43560 x  2.06 )

3739 CF

Total Storage Volume Required = 2 x Water Quality Volume
= 2 x 3739
= 74778 CF
Min. Storage Volume Required = 2 x Water Quality Volume
= 2 x 3739
= 7478 CF
Dry Storage Volume Provided = 43,317 CF Elevation = 114.0-Riser Elevation

{



Project: Tractor Supply Company
Project No.: W06753-06
Subject: 1 yr-24 hr Drawdown Calculation
Kerplunk Method
CONSULTING ENGINEERS Date: 28-Jan-11
Calculated By: GVC

Channel Protection Volume:

Drainage Area = 331 Acres

Runoff Curve No. = 91

1-Yr, 24-Hr Storm Volume = 28 Inches
Direct Runoff (From TR55 Equations 2-3 & 2-4)

Q= 1.89 inches

Channel Protection Volume = DA x Q x 60% (Virginia Stormwater Managment Handbook section 5-8.2 - Method 2)
Vep = 3.74 Ac-in = 13,593 cubic feet

Determine Volume of Pond by Contour (starting at invert of low flow orifice):

Sum Sum Incremental Incremental Incremental
Incremental Area Volume Volume Volume Volume Avg Head' Avg Flow' Drawdown
Elevation Depth (sq. ft.) (cu. ft.) {cu. yd.) {cu. ft.) (cu. yd.) (feet) (feet) Time' (hrs)
109.0 0.0 3,654 - - - -
110.0 1.0 4,844 4,249 157 4,249 157 0.50 0.07 17.41
111.0 1.0 6,157 5,501 204 9,750 361 1.50 0.13 12.22
112.0 1.0 7,573 6,865 254 16,615 615 2.28 0.16 6.86
113.0 1.0 9,089 8,331 309 24,946 924 0.00 0.00 0.00
114.0 1.0 10,705 9,897 367 34,843 1,280 0.00 0.00 0.00
115.0 1.0 12,422 11,564 428 46,406 1,719 0.00 0.00 0.00
115.8 0.8 14,000 9,908 367 56,314 2,086 0.00 0.00 0.00
0.0 - - 56,314 2,086 0.00 0.00 0.00
0.0 - - 56,314 2,086 0.00 0.00 0.00
Total 56,314 2,086 "36.48

!Incremental values computed from Channel Protection Volume Elevation

Elevation of Low Flow Orifice Invert = 109.00 feet
Elevation of 1-yr, 24-hr Storage Volume = 111.56 feet
Size of Orifice = 2.00 inches

Total Average Drawdown Time

36.48 hrs >24 HRS, OK

NOTE. THERE (S No Flow FROM THE FACILITY UP
100-YR sSTokRM EVENTS,

3

Page 1 of 1



I Hydraflow Table of Contents WOG753-06 Pond.gpw

I Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
1-Year

I SUMMATY REPOIT .....oceerrrueerernssssarssssseensersesesessssssssssesssssressessassssassssssssssssssssssssessssssssssessosasss 1

Hydrograph REPOILS ..........cciimmcmrrmnrnnnenrseersnssssrsssssnssessssssssssnssssnssssssssssnsssussssssnsssssssasesananes 2

Hydrograph No. 1, Rational, Pre Development - Basin .........ccccoceeeeeririrmrsnsneseeesessnssennnes 2

I Hydrograph No. 2, Mod. Rational, Post Development - Basin ...........cccoeeveereeeeceeciensenenne 3

Hydrograph No. 3, Rational, Pre Development - Forebay .............coccvevrrerreesereseecsnneneenns 4

Hydrograph No. 4, Mod. Rational, Post Development - Forebay .........cccocoeereeeeeeneerennne 5

I Hydrograph No. 5, Reservoir, Pond Routing- Rational .............ccccecveviverieenirenceseereeseernn. 6

Pond REPOrt - FOrEDAY ........ccceeeuiieirecieririesesseecnrcee e s e ssssssessessesenssnesesssssessessnessans 7

I Pond Report - INfiltration PONd ............cceiciiiiieeceicerecrteecrereesseressesseeessesssnessnssosnne 8
2 - Year

l SUMMATY REPOIL ......ceeiiiiiiiininrscisesrensesseesssnssseseressessessssssassussnssnsnensssssensasnssssassnnnessessnnnns 9

Hydrograph REPOIES ......ccccccecrremmesmrcmmesnrssnnsnivenssssressssnissnessssnsnsssssnsssssesesssesnssssassssssssssanans 10

Hydrograph No. 1, Rational, Pre Development - Basin ........c..ccoeeveevererencesrcrscrseesenneen. 10

l Hydrograph No. 2, Mod. Rational, Post Development - Basin ..........cccecceverveveeeesnncssnnnen. 11

Hydrograph No. 3, Rational, Pre Development - FOrebay ...........cceovrvemrenrreeereeeesinniennns 12

Hydrograph No. 4, Mod. Rational, Post Development - Forebay ...........cccceveeereerinrennnne 13

I Hydrograph No. 5, Reservoir, Pond Routing- Rational ............ccecceeeeeeeevneeeesnessnecsnniennnns 14
10 - Year

I SUMMATY REPOIL ....ececricrmsnisiesiesersnrssssesssssesressasssnsssesssssasssessssssenssssssassassnsssessassnssnsesavanse 15

Hydrograph REPOILS .......cccccuisiiscrnrsiessssssncoscensssssssnessasssnssssessssssssassssssnsssassssesasesssssassssane 16

Hydrograph No. 1, Rational, Pre Development - Basin .........cccoceveeeeeerrnerenenerieeseersnesnens 16

I Hydrograph No. 2, Mod. Rational, Post Development - Basin ...........ccccecceeeeeeerennieennen. 17

Hydrograph No. 3, Rational, Pre Development - Forebay ..........ccoceeevceennecniecrseesnneneens 18

Hydrograph No. 4, Mod. Rational, Post Development - Forebay .........ccccvveereeecireenenns 19

I Hydrograph No. 5, Reservoir, Pond Routing- Rational ...........ccceccevvevvieeiereeerensreeseeneens 20

100 - Year

I SUMMATY REPOIT ...ccueeiiiiiisiiiiiinisnesnsssssssssasesssessmssnsssanssssssnssssesssesmssansssassnsesasssnsssssssasanss 21

Hydrograph REPOILS .........ccccuerereerruissensisesssssenssssssassssssesssssessssesssassasssssonsssanssessssssessansasenns 22

Hydrograph No. 1, Rational, Pre Development - Basin ...........ccccecuveceeneeeeseesenncsesenane 22

I Hydrograph No. 2, Mod. Rational, Post Development - Basin ...........ccceeeerereerverneenennnes 23

Hydrograph No. 3, Rational, Pre Development - Forebay ..........cccccecoeeeecevrcecercrcnnnennen. 24

Hydrograph No. 4, Mod. Rational, Post Development - Forebay ............ccccceeuveeeerurennenee. 25

I Hydrograph No. 5, Reservoir, Pond Routing- Rational ...........ccccceerveverneeeneccieeseesennanes 26
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Hyd rog ra p h s um mary Re plsy%'r;;ow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
Hyd.} Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph

No. type flow |interval| peak volume hyd(s) elevation strge used description

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

1 Rational 2,276 1 15 3,073 —— — — Pre Development - Basin

2 Mod. Rational | 3.407 1 8 8,013 — — D — Post Development - Basin

3 Rational 1.282 1 15 1,731 — — e Pre Development - Forebay

4 | Mod. Rational | 1.919 1 8 4,514 —— — — Post Development - Forebay

5 Reservoir(i) 0.000 1 24 0 4,2 111.14 11,022 Pond Routing- Rational
W06753-06 Pond.gpw Return Period: 1 Year Thursday, Feb 17, 2011
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 1
Pre Development - Basin
Hydrograph type = Rational Peak discharge = 2.276 cfs
Storm frequency = 1yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 3,073 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.3
Intensity = 3.313 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Basin
Q (cfs) Hyd. No. 1 — 1 Year Q (cfs)
3.00 - 3.00
/\\
2.00 / \\ 2.00
N,
N
/
/ <
/ A
\\
1.00 1.00
/
/ NS ~
\\
y AN
/ N\
N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (min)
e Hyd No. 1
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 . Thursday, Feb 17, 2011
Hyd. No. 2
Post Development - Basin
Hydrograph type = Mod. Rational Peak discharge = 3.407 cfs
Storm frequency = 1yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 8,013 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.8
Intensity = 1.860 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration = 4.9xTc
Target Q = 2.280 cfs Est. Req'd Storage = 4,716 cuft
Post Development - Basin
Q (cfs) Hyd. No. 2 —~ 1 Year Q(cfs)
4.00 4.00
\
3.00 \\ 3.00
i | \
/|
2.00 , e 2.00
i e
4 L~ \
/ : 1
| | y 4{/"
1.00 1 s 1.00
/ e
/ >
[P
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (min)

emmmen Hyd No. 2 {IIIN Mod. Rational Est. Storage = 4,716 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 3
Pre Development - Forebay
Hydrograph type = Rational Peak discharge = 1.282 cfs
Storm frequency = 1yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 1,731 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.3
Intensity = 3.313 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Forebay
Q (cfs) Hyd. No. 3 — 1 Year Q(cfs)
2.00 2.00
N
1.00 /‘ AN \ 1.00
// \\
/ N
/ N
/ N
/ \
/] N
y \\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (min)
s Hyd NoO. 3
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v8.066 Thursday, Feb 17, 2011
Hyd. No. 4
Post Development - Forebay
Hydrograph type = Mod. Rational Peak discharge = 1.919cfs
Storm frequency = 1yrs . Time to peak = 8 min
Time interval = 1 min Hyd. volume = 4,514 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.8
Intensity = 1.860 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration =49xTc
Target Q = 1.280 cfs Est. Req'd Storage = 2,662 cuft

Post Development - Forebay

Q (cfs) Q (cfs)

Hyd. No. 4 — 1 Year
2.00 2.00

1.00 /

/’//\ 1.00

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (min)
= Hyd No. 4 [IIITIT Mod. Rational Est. Storage = 2,662 cuft




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 5
Pond Routing- Rational

Thursday, Feb 17, 2011

Hydrograph type = Reservoir (Interconnected) Peak discharge = 0.000 cfs
Storm frequency = 1 yrs Time to peak = 24 min
Time interval = 1 min Hyd. volume =
Upper Pond Lower Pond
Pond name = Forebay Pond name = Infiltration Pond
Inflow hyd. = 4 - Post Development - Forebay Other Inflow hyd. = 2 - Post Develo
Max. Elevation = 11114 ft Max. Elevation = 111.03 ft
Max. Storage = 1,101 cuft Max. Storage = 9,921 cuft
Interconnected Pond Routing. Storage Indication method used. Exfiltration extracted from Outflow.
Pond Routing- Rational

Q (cfs) Hyd. No. 5 —- 1 Year Q (cfs)

6.00 6.00

7\
5.00 X 5.00
\

4.00 4.00

3.00 3.00

A —— 2.00

\
1.00 il | - 1.00
/ P e
0.00 4 0.00
0 120 300 360 420 480
Time (min)
e Hyd No. 5 e Hyd No. 4 [IIIOII Total storage used = 11,022 cuft

= QOutflow Pond 1

—— Hyd No. 2

Inflow Pond 2



Pond Report
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Hydraflow Hydrographs Extension for AutoCAD® Civit 3D® 2009 by Autodesk, Inc. v6.066

Pond No. 1 - Forebay
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 110.00 ft

Thursday, Feb 17, 2011

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 110.00 @ 0 0
1.00 111.00 414 1,124 1,124
2.00 112.00 2,070 1,731 2,856
3.00 113.00 2,827 2,438 5,294
4.00 114.00 3,685 3,246 8,540
5.00 115.00 4,642 4,154 12,694
5.75 115.75 5,500 3,798 16,493
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [Al [B] [C] D]
Rise (in) = 24.00 0.00 0.00 0.00 Crestlen{fty = 0.00 0.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest EL (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EI. (ft) = 110.00 0.00 0.00 0.00 Weir Type = - — -
Length (ft) = 118.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.64 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.680 0.60 0.60 0.60 Exfil.(in/hr)
-. Multi-Stage = nfa No No No TW Elev. (ft)
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) contral. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
6.00 116.00
i
/
P
4
5.00 y —7 115.00
/'
/
4.00 L 114.00
”
—
3.00 ,/ 113.00
o
.
_
2.00 < 112.00
)]
.
/ -
1.00 ot 111.00
//
i
0.00 110.00
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00 33.00
Discharge (cfs
e Total Q rge (cfs)




Pond Report 8

Hydraflow Hydrographs Extension for AutocCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Pond No. 2 - Infiltration Pond
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 109.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 109.00 3,654 0 0
1.00 110.00 4,844 4,235 4,235
2.00 111.00 6,157 5,487 9,721
3.00 112.00 7,573 6,852 16,574
4.00 113.00 9,089 8,319 24,892
5.00 114.00 10,705 9,885 34,777
6.00 115.00 12,422 11,552 46,329
6.75 115.75 14,000 9,901 56,230
Culvert / Orifice Structures Weir Structures
[A] [B] [C]1 [PrfRsr] [A] Bl [C]1 D]
Rise (in) = 18.00 0.00 0.00 0.00 Crestlen(ft) = 12.00 40.00 0.00 0.00
Span (in) = 18.00 0.00 0.00 0.00 Crest El. (ft) = 114.00 116.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert EL. (ft) = 109.00 0.00 0.00 0.00 Weir Type = Riser Broad — -
Length (ft) = 56.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.68 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 4.500 (by Contour)
Muiti-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
7.00 116.00
4
6.00 ~ 115.00
5.00 = 114.00
4.00 113.00
3.00 - 112.00
2.00 111.00
1.00 - 110.00
|
f 4
I
0.00 109.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Discharge (cfs
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l Hyd rog ra p h S umma ry Re pl-?dra low Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation | strge used description
l (origin) (cfs) (min) (min) {cuft) (fty (cuft)
1 Rational 2.693 1 15 3,636 —_— e —— Pre Development - Basin
l 2 Mod. Rational | 4.163 1 8 9,790 — — — Post Development - Basin
3 Rational 1.517 1 15 2,048 — —— — Pre Development - Forebay
I 4 Mod. Rational | 2.345 1 8 5,515 —_— B — Post Development - Forebay
5 Reservoir(i) 0.000 1 88 0 4,2 111.47 13,616 Pond Routing- Rational
I W06753-06 Pond.gpw Return Period: 2 Year Thursday, Feb 17, 2011
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10

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Thursday, Feb 17, 2011

Hyd. No. 1
Pre Development - Basin
Hydrograph type = Rational Peak discharge = 2.693 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 3,636 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.3
Intensity = 3.921 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Basin

Q (cfs) Hyd. No. 1 — 2 Year Q (cfs)

3.00 3.00

4
VAREN
/ N
2.00 \\ 2.00
\\
N
/ N
// N
1.00 // 1.00
/
/ N
/ AN
N
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (min)

== Hyd No. 1
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 2
Post Development - Basin
Hydrograph type = Mod. Rational Peak discharge = 4.163 cfs
Storm frequency = 2yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 9,790 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.8
Intensity = 2.272 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration = 4.9xTc
Target Q = 2.690 cfs Est. Req'd Storage = 5,883 cuft
Post Development - Basin
Q (cfs) Hyd. No. 2 — 2 Year Q (cfs)
5.00 5.00
. @ f .00
4.00 1 ; f \ 4.0
ANNNNRNE
3.00 / i } A 3.00
\
@ ; P
] t LT \
! ! L
2.00 A ‘ /,/ \\ 2.00
I | s \
; 1 e L\
e prad
1.00 ? 1L \ 1.00
| - \
i e
[~ s
I "
0.00 4= 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (min)
s Hyd No. 2 {ITHTOT Mod. Rational Est. Storage = 5,883 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 3
Pre Development - Forebay
Hydrograph type = Rational Peak discharge = 1.517 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 2,048 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.3
Intensity = 3.921 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Forebay

Q (cfs) Hyd. No. 3 -2 Year Q (cfs)

2.00 2.00

1.00 N 1.00

A

N

A\

N
N

A

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

e Hyd NO. 3
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 4
Post Development - Forebay
Hydrograph type = Mod. Rational Peak discharge = 2.345cfs
Storm frequency = 2yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 5,515 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.8
Intensity = 2.272 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration = 49xTec
Target Q = 1.520 cfs Est. Req'd Storage = 3,308 cuft
Post Development - Forebay
Q (cfs) Hyd. No. 4 —- 2 Year Q (cfs)
3.00 3.00
i : i \\
2.00 / — . 2.00
! z f 5
! i s
/ | | \
/ | | | A
/1] | ; P \
1.00 ; : e 1.00
, : | j W
/ ‘ ’ I
’ P -1
| |
1 1 \
pPre \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (min)

e Hyd No. 4

(HIITIIIE Mod. Rational Est. Storage = 3,308 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 5
Pond Routing- Rational
Hydrograph type = Reservoir (Interconnected) Peak discharge = 0.000 cfs
Storm frequency = 2yrs Time to peak = 88 min
Time interval = 1 min Hyd. volume = 0 cuft
Upper Pond Lower Pond
Pond name = Forebay Pond name = Infiltration Pond
Inflow hyd. = 4 - Post Development - Forebay Other Inflow hyd. = 2 - Post Develo
Max. Elevation = 11147 ft Max. Elevation = 111.34 t
Max. Storage = 1,598 cuft Max. Storage = 12,018 cuft
Interconnected Pond Routing. Storage Indication method used. Exfiltration extracted from Outflow.
Pond Routing- Rational
Q(cfs) Hyd. No. 5 — 2 Year Q (cfs)
7.00 7.00
/A
6.00 6.00
\
\
5.00 5.00
4.00 4.00
3.00 3.00
2,00 2.00
1.00 - — 1.00
N = —
il e e
0.00 ' e D AVl 0.00
0 60 120 180 240 300 360 420 480 540
, Time (min)
s=m= Hyd No. § e Hyd No. 4 UIIHIIIE Total storage used = 13,616 cuft
=== Qutflow Pond 1 —— Hyd No.2 —— Inflow Pond 2
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Hyd rog ra p h s umma ry Re pl-&lra ow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
| I Hyd.| Hydrograph Peak | Time | Timeto Hyd. Inflow Maximum Total Hydrograph

; No. type flow interval | peak volume hyd(s) elevation strge used description

‘ I (origin) (cfs) {min) {min) (cuft) (ft) (cuft)

1 Rational 3.529 1 15 4,764 — —_— —en Pre Development - Basin

| I 2 Mod. Rational | 4.430 1 8 15,735 — —_— — Post Development - Basin

| 3 Rational 1.988 1 15 2,684 —_— — —————m Pre Development - Forebay

l 4 Mod. Rational | 2.495 1 8 8,864 —_— —_— _— Post Development - Forebay

| 5 Reservolr(i) 0.000 1 166 0 4,2 112.41 21,644 Pond Routing- Rational

1

\
|
|
|
I
|

I W06753-06 Pond.gpw Return Period: 10 Year Thursday, Feb 17, 2011
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 1
Pre Development - Basin
Hydrograph type = Rational Peak discharge = 3.529 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 4,764 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.3
Intensity = 5.137 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Basin
Q(cfs) Hyd. No. 1 — 10 Year Q(cfs)
4.00 4.00
J
‘3.00 // \\\ . 3.00
N,
\\
N
2.00 / \\ 2.00
/ N
N
\\\
1.00 ,/ 1.00
//
/ \
L/ N
N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (min)
e Hyd No. 1
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I Hydrograph Report
I Hydraflow Hydrographs Extension for AutocCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 2
l Post Development - Basin
Hydrograph type = Mod. Rational Peak discharge = 4.430 cfs
l Storm frequency = 10 yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 15,735 cuft
Drainage area = 2.290 ac Runoff coeff. =08
l Intensity = 2.418 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration = 74xTc
l Target Q = 3.530 cfs Est. Req'd Storage = 8,524 cuft
l Post Development - Basin
Q(cfs) Hyd. No. 2 — 10 Year Q(cfs)
I 5.00 5.00
i ‘ T
% P | [ i ,‘
I 3.00 I 8 ’ <~ 1\ 3.00
[ ¥ \‘
RER | o
I l ’* T \
[ | l \
2.00 i A1 \ 2.00
' K e \ '
1 T \
| ! ¥
R ” ~ \
I 1.00 RS 1 1.00
* P !
l n ~ \
i [ \
' 0.00 &£ \ 0.00
0 10 20 30 40 50 60 70
Time (min)
l ammmcee Hyd No. 2 (T Mod. Rational Est. Storage = 8,524 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 3
Pre Development - Forebay
Hydrograph type = Rational Peak discharge = 1.988 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 2,684 cuft
Drainage area = 1.290 ac Runoff coeff. =03
Intensity = 5.137 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Forebay

Q (cfs) Hyd. No. 3 — 10 Year Q (cfs)

2.00 /\ 2.00

/
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N
Y
/ \
/ N
1.00 / 1.00
N,
N
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0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)

e Hyd No. 3
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 4
Post Development - Forebay
Hydrograph type = Mod. Rational Peak discharge = 2.495 cfs
Storm frequency = 10 yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 8,864 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.8
Intensity = 2.418 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration =74xTc
Target Q = 1.990 cfs Est. Req'd Storage = 4,799 cuft
Post Development - Forebay
Q (cfs) Hyd. No. 4 — 10 Year Q(cfs)
3.00 3.00
1 , ' T ]
: : . =
I \
2.00 . ; H — = 2.00
[ f i LA
[ ] | 1\
l| :§? . :‘ 4"/ \
[ = \
’ NN 1 L \
1.00 — . L 1.00
i i \
o \
e g
I f : ] , /"’ \
[T \
| /”/ \
0.00 0.00
0 10 20 30 40 50 60 70
Time (min)
w—mme Hyd No. 4 T Mod. Rational Est. Storage = 4,799 cuft
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Hydrograph Report
l Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 5
I Pond Routing- Rational
Hydrograph type = Reservoir (Interconnected) Peak discharge = 0.000 cfs
l Storm frequency = 10 yrs Time to peak = 166 min
Time interval = 1 min Hyd. volume = 0 cuft
Upper Pond Lower Pond
I Pond name = Forebay Pond name = [nfiltration Pond
Inflow hyd. = 4 - Post Development - Forebay Other Inflow hyd. = 2 - Post Develo
Max. Elevation = 11241 ft Max. Elevation = 112.22 ft
l Max. Storage = 3,224 cuft Max. Storage = 18,420 cuft
I Interconnected Pond Routing. Storage Indication method used. Exfiltration extracted from Outflow.
l Pond Routing- Rational
Q (cfs) Hyd. No. 5 - 10 Year Q (cfs)
I 7.00 7.00
\
\
l 6.00 -H—+ 6.00
\
5.00 ' 5.00
l 4.00 4.00
I 3.00 3.00
2,00 X 2.00
I \
I 1.00 J— N — 1.00
0.00 I A e - (.00
0 60 120 180 240 300 360 420 480 540 600 660 720
Time (min)
e Hyd NO. 5 = Hyd No. 4 (IIIIII Total storage used = 21,644 cuft
I w— Qutflow Pond 1 —— Hyd No. 2 Inflow Pond 2
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| Hyd rog ra p h S umma ry Re pI&ira ow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
I Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation | strge used description
l {origin) (cfs) (min) (min) (cuft) {ft) {cuft)
1 Rational 4.687 1 15 6,327 — — — Pre Development - Basin
l 2 Mod. Rational | 5.617 1 8 26,693 —_— —_— —_— Post Development - Basin
3 Rational 2.640 1 15 3,564 —— e B Pre Development - Forebay
I 4 Mod. Rational | 3.251 1 8 14,671 —_— —_— — Post Development - Forebay
5 Reservoir(l) 0.000 1 393 0 4,2 113.68 36,490 Pond Routing- Rational
l W06753-06 Pond.gpw Return Period: 100 Year Thursday, Feb 17, 2011
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 1
Pre Development - Basin
Hydrograph type = Rational Peak discharge = 4.687 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 6,327 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.3
Intensity = 6.822 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Basin
Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
5.00 5.00
A\
N
/
4.00 400
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3.0 7 N 0
A
AN
v N,
2.00 7 - AN 2.00
/ N
/
4 N
N ,
1.00 7 1.00
N
/ N
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 2
Post Development - Basin
Hydrograph type = Mod. Rational Peak discharge = 5.617 cfs
Storm frequency = 100 yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 26,693 cuft
Drainage area = 2.290 ac Runoff coeff. = 0.8
Intensity = 3.066 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration =99xTc
Target Q = 4.690 cfs Est. Req'd Storage = 14,204 cuft
Post Development - Basin
Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
6.00 6.00
. : l ‘ ’ f |
- — 1 -
5.00 — — T 5.00
nn T /
i L
- - e A o
4.00 1 —— + — < 4.00
R Ho- Sk b
Hi e = /
- - 7
N e
3.00 - — A 3.00
i J /
‘ P
A il 7’
2.00 M REEHIND 2.00
= i
§ 7
RN o
o 7
1.00 T = 1.00
0.00 £ 0.00
0 10 20 30 40 50 60 70 80 90
Time (min)
wesme Hyd No. 2 [ITTTIT Mod. Rational Est. Storage = 14,204 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Clivil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 3
Pre Development - Forebay
Hydrograph type = Rational Peak discharge = 2.640 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 3,564 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.3
Intensity = 6.822 in/hr Tc by User = 15.00 min
IDF Curve = JamesCity-NW-14.IDF Asc/Rec limb fact = 1/2
Pre Development - Forebay
Q(cfs) Hyd. No. 3 — 100 Year Q (cfs)
3.00 3.00
A
s
/ \
2.00 / \ 2.00
N
/ \\
\\
AN
/ N
1.00 / \ 1.00
/
/
/ N
/ N
- N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (min)
= Hyd No. 3
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 4
Post Development - Forebay
Hydrograph type = Mod. Rational Peak discharge = 3.251 cfs
Storm frequency = 100 yrs Time to peak = 8 min
Time interval = 1 min Hyd. volume = 14,671 cuft
Drainage area = 1.290 ac Runoff coeff. = 0.8
Intensity = 3.151 in/hr Tc by User = 8.00 min
IDF Curve = JamesCity-NW-14.IDF Storm duration = 94xTc
Target Q = 2.640 cfs Est. Req'd Storage = 8,021 cuft
Post Development - Forebay
Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
4.00 4.00
[T T inini
3.00 ﬁ’ L . R \ 3.00
[ i | I T
i | H BB
T ' T EEREBEPY
| ' 2 1))
2.00 L : ; 2.00
n I § 1
i [ ] , |
H f S
=l i ~
| 1”7
T s
1.00 +—- /,ﬂ" R 1.00
iR \
s
LT
v""
0.00 £ 0.00
0 10 20 30 40 50 60 70 80 90
Time (min)
wme Hyd No. 4 (I Mod. Rational Est. Storage = 8,021 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 17, 2011
Hyd. No. 5
Pond Routing- Rational
Hydrograph type = Reservoir (Interconnected) / eak dlscﬁ@eﬁﬁ;@)
Storm frequency = 100 yrs ime to peak = 393 min
Time interval = 1 min Hyd. volume = 0 cuft
Upper Pond Lower Pond
Pond name = Forebay Pond name = Infiltration Pond
Inflow hyd. = 4 - Post Development - Forebay Other Inflow hyd. = 2 - Post Develo
Max. Elevation = 113.68 ft Max. Elevation = 113.52 ft
Max. Storage = 6,456 cuft Max. Storage = 30,034 cuft
Interconnected Pond Routing. Storage Indication method used. Exfiltration extracted from Outflow.
Pond Routing- Rational
Q(cfs) Hyd. No. 5 — 100 Year Q(cfs)
10.00 - 10.00
8.00 A 8.00
6.00 6.00
4.00 4.00
2.00 2.00
—
0.00 . O sz, N"‘"“w 0.00
0 120 240 360 480 600 720 840 960
Time (min)
= Hyd No. 5 s Hyd No. 4 [IIIIHI Total storage used = 36,490 cuft
e Qutflow Pond1 ~— Hyd No. 2 inflow Pond 2
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Project:

Project No.:

S Subject:

co E Date:
NSULTING ENGINEERS Calculated By:

Tractor Supply Company

6753-06

Riprap Basin

For Circular Culvert

2117/2011

GVC

Hydraulic Design of Energy Dissipators for Culverts and Channels
Hydraulic Engineering Circular No. 14, Third Edition

U.S. Department of Transportation Federal Highway Administration - July 2006

Outfall Description: 36" Pipe Outfall
Pipe Diameter (D) or (W,) = =
Flow (Q) = 13.0 CFS (Based on Farm Fresh Infiltration Basin Max. Oultfall)
Tailwater Depth (TW) = 1.00 FT.
Determine brink depth (y,):
(Ku)—Qg— = ‘(1)—1:-’—- = 083
D 15.59
T™W _  1.00
D © 7 3.00 0.33
Yo/D = 035 From Figure 3.4
Yo/ D D
Yo = 035 x 300 = 1.05 FT.
Determine culvert outlet velocity (V,):
TW _ 100 0.952
Yo T 1.05 g
AI/D* = 0.2450 From Table B2 where y,/D = d/D
A = A/D> x D* = 0245 x 900 = 221 SF
Vo = Q + A = 130 + 221 = 59 FT/S

Determine Froude number (Fr):
vo = (A/2)™ = 405 FT.
Fr = V,/[(322)(y)1" = 1.0

Page 1 of 5




Try dsp/ye = 0.20 dsp = 020 x 105 = 021 FT. oo 25 |IN.
Tailwater Parameter, C, Equation 10.2
TW/y,= 100 + 105 = 095
TW /y,<0.75 C, = 14
0.75<TW/y,<1.0 Co = 40(TWly,)-16
= 40( 095 )-16= 221
1.0<TW /Yy, Co = 24
hs/ye = 0.86  (dgo/V, )% (Fr) - G, Equation 10.1
he/ys = 08 ( 020 ) ( 101 )- 1.40
hg/ye = 0.7132
hg = 07132 x 105 = 075 FT.
Check
hs/dsp= 357 = 20K
d50/ye= 0.20 = 0.1 OK
Riprap Basin Size
Length of Dissipator Pool
Ls = 10 x hy = 75 FT.
or Lg = 3 x W, = 9.0 FT. Use Larger Value Lg = 9.0 FT.
Total Length
Lg = 15 x hy = 112 FT.
or Lg = 4 x W, = 120 FT. Use Larger Value Lg= 12.0 FT.
Width of Apron
We = W, + 2(z3) = 11.0 FT.
Length of Apron
La = Ls - L
= 120 - 9.0 = 3.0 FT.
Page2of 5
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0.45
1.5
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_lmw
0.30 Yo
0.25 0.5 |
0.20
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0.15 Ky=1.0for CU
Yo = brink depth
0.10 |- - S D = culvert diameter
TW = tailwater depth
0.05 |
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TW/D

Figure 3.4. Dimensionless Rating Curves for the Outlets of Circular Culverts on Horizontal and
Mild Slopes (Simons, 1970)
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Table B.2. Uniform Flow in Circular Sections Flowing Partly Full

oL oldn [¥4 olin
y/iD AD? RD (é"%‘;’) (Y- s y/D AD? RD (é“gs%) (ygmgs";?)
0.01 | 0.0013 0.0066 | 0.00007 15.04 0.51 | 0.4027 0.2531 0.239 1.442
0.02 0.0037 0.0132 | 0.00031 10.57 0.52 0.4127 0.2562 0.247 0.415
0.03 0.0069 0.0197 | 0.00074 8.56 0.53 0.4227 0.2592 0.255 1.388
0.04 0.0105 0.0262 | 0.00138 7.38 0.54 0.4327 0.2621 0.263 1.362
0.05 | 0.0147 0.0325 | 0.00222 6.55 0.55 | 0.4426 0.2649 0.271 1.336
0.06 | 0.0192 0.0389 | 0.00328 595 0.56 | 0.4528 0.2676 0.279 1.311
0.07 | 0.0294 0.0451 | 0.00455 547 0.57 | 0.1626 0.2703 0.287 1.286
0.08 | 0.0350 0.0513 | 0.00604 5.09 0.58 | 0.4724 0.2728 0.295 1.262
0.09 | 0.0378 0.0575 | 0.00775 4.76 0.59 | 0.4822 0.2753 0.303 1.238
0.10 0.0409 0.0635 0.0097 4.49 0.60 0.4920 0.2776 0.311 1.215
0.11 0.0470 0.0695 0.0118 4.25 0.61 0.5018 0.2799 0.319 1.192
0.12 0.0534 0.0755 0.0142 4.04 062 0.5115 0.2821 0.327 1.170
013 | 0.0600 0.0813 0.0167 3.86 0.63 | 0.5212 0.2842 0.335 1.148
0.14 0.0668 0.0871 0.0195 3.69 0.64 0.5308 0.2862 0.343 1.126
0.15 0.0739 0.0929 0.0225 3.54 0.65 0.5405 0.2088 0.350 1.105
0.16 0.0811 0.0985 0.0257 M 0.66 0.5499 0.2600 0.358 1.084
0.17 0.0885 0.1042 0.0291 3.28 0.67 0.5594 0.2017 0.366 1.064
0.18 0.0961 0.1097 0.0327 3.17 0.68 0.5687 0.2033 0.373 1.044
0.19 0.0139 0.1152 0.0365 3.06 0.69 0.5780 0.2048 0.380 1.024
020 | 0.1118 0.1206 0.0406 298 0.70 | 0.5872 0.2962 0.388 1.004
0.21 0.1199 0.1259 0.0448 2.87 0.71 0.5964 0.2075 0.395 0.985
0.22 0.1281 0.1312 0.0492 279 0.72 0.6054 0.2987 0.402 0.965
0.23 0.1365 0.1364 0.0537 2.71 0.73 0.6143 0.2998 0.409 0.947
0.24 0.1449 0.1416 0.0585 2.63 0.74 0.6231 0.3008 0.416 0.928
0.25 0.1535 0.1466 0.0634 2.56 0.75 0.6319 0.3042 0.422 0.910
0.26 0.1623 0.15168 0.0686 249 0.76 0.6405 0.3043 0.429 0.891
027 | 0.1711 0.1566 0.0739 2.42 0.77 | 0.6489 0.3043 0435 0.873
0.28 | 0.1800 0.1614 | 0.0793 2.38 0.78 | 0.6573 0.3041 0.441 0.856
0.29 0.1890 0.1662 0.0849 2.30 0.79 0.6655 0.3039 0.447 .0.838
0.30 | 0.1982 0.1709 0.0807 2.25 0.80 | 0.6736 0.3042 0.453 0.821
0.31 | 02074 | 0.1756 | 0.0066 2.20 0.81 | 06815 | 03043 | 0.458 0.804
0232 | 02167 | 0.1802 | 0.1027 2.14 0.82 | 06803 | 03043 | 0.463 0.787
0.33 0.2260 0.1847 0.1089 2.09 0.83 0.6969 0.3041 0.468 0.770
0.34 | 0.2355 0.1891 0.1153 2.05 0.84 | 0.7043 0.3038 0473 0.753
Loss L ogaso L otoas Losous 200 [[o085] 07115 | 03033 | 0453 | 0736
0.36 0.2546 0.1978 0.1284 1.958 0.86 0.7186 0.3026 0.458 0.720
037 | 0.2642 0.2020 | 0.1351 1.915 0.87 | 0.7254 0.3018 0.485 0.703
038 | 0.2739 0.2062 0.1420 1.875 0.88 0.7320 0.3007 0.488 0.687
039 | 02838 0.2102 0.1490 1.835 0.89 0.7384 0.2995 0.491 0.670
0.40 0.2034 0.2142 0.1561 1.797 0.90 (.7445 (.2980 0.494 0.654
0.41 0.3032 0.2182 0.1633 1.760 0.91 0.7504 0.2963 0.496 0.637
042 | 03130 0.2220 0.1705 1.724 0.92 0.7580 0.2944 0.497 0.621
043 | 0.3229 0.2258 0.1779 1.689 0.93 0.7612 0.2921 0.498 0.604
044 | 0.3328 0.2295 0.1854 1.655 0.94 0.7662 0.2895 0.498 0.588
045 | 0.3428 0.2331 0.1929 1.8622 0.95 Q.7707 0.2865 0.498 0.571
0.46 | 0.3527 0.2366 0.201 1.590 0.96 0.7749 0.2829 0.496 0.553
0.47 | 0.3627 0.2401 0.208 1.559 0.97 0.7785 0.2787 0.494 0.535
0.48 | 03727 0.2435 0.216 1.530 0.98 0.7817 0.2735 0.489 0.517
049 | 03827 0.2468 0.224 1.500 0.99 0.7841 0.2666 0.483 0.496
0.50 | 0.3927 0.2500 0.232 1.471 1.00 0.7854 0.2500 0.463 0.463
y = depth of flow, m (ft) Q = discharge by Manning’s Equation, m/s (ft'/s)
D = diameter of pipe, m (it) n = Manning's coefficient
A = area of flow, m? (%) S = channel bottom and water surface slope
R= hydraulic radius, m (ft) o = units conversion = 1.49 for Si, 1 for CU
Source: USBR (1974) Page 40f5
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Figure 10.1. Profile of Riprap Basin

Figure 10.2. Half Plan of Riprap Basin
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Project Name: -—tencrza U0 6L~

Location: poaee, v ¢ :;'/C,(:JA—M-w @n
JCC Environmental Divsion Project Number: e - .= —ui

il

Stormwater Inspection Program Project Start Date: -~ yunie. 200
Inspector(s): M . SMNI g s

BMP Number: _giftugtl/B yo O,

Infiltration/Bio-Retention Practice Construction Inspection Checklist




iﬁ. U u i
Underground chambers or pipes installed

il .
n, depth and

Additional:Comments:

rev. 8/10



Project Name: “Trae ed¥ 58 P nmy
Location: T Al
Project Number: S i ¢
Date of Inspection: &/ ni~ bo Ul
Inspector(s): \.dAasacS it
Date: ON = (6

Time:
Closed Storm Drain System Construction inspection Checklist
Development Status (Active, Inactive, Complete): Ac:-r W
Stage of Construction (Pre-Construction, Installation, etc): :‘tu STt ATioN

i
pipe n‘1ate,:rialh

B

Pre-construct

L
b. Review of required inspections, geo-
tech reports, checklists & cettificates

il
Excavation-and gradin
)

. Areas excavated below established

grade shall be backfilled with VDOT #25 or -
26 aggregate (unless water is encountered -

then #57 aggregate shall be used).




Sl

b. " Shall be lightly compacted and shaped
S0 p|pe |s in full contact with beddmg

A

2. PIaC|g Plpe per VDOT 302 O3(a

b Plpe shall be inspected before o
backf Ilis placed

a R|g|d plpe sectlons shaII have ends .
fully entered and inner surfaces flush
and even

i o |

c. Flexible pipe sections shall be firmly
joined by approved coupling bands to
_form a leak-remstant joint

. )

i

10 i
“e. Lift holes in r:gld plpe shaII be
plugged with a lift hole plug furnished
by the manufacturer (30203)

Compactlon of backfill shall be in
accordance with VTM-1 to the following

. densitis:

a. Each lift shall be tested for
compaction oin alternating sides of the
_bipe at intervals not to exceed 300 feet




E. Final Inspectiort

- Satlistactory.. L .
i . ‘ S ‘ i
1@"‘ 1 3 : I I!ltlx |
Pipes and structures shall be free of
sediment and debris

i

'Conﬁguration and dimensions of pipe
system conforms with approved plans

Permit Approval and Documentation
#Upcetisociory N/A = Not Adplicable
L
mitted and

Actions fo be Taken:
No action necess

%

rev 9/08
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CONSULTING ENGINEERS JAN 27 2017

Hampton Roads | Central Virginia | Middie Peninsula

5248 Olde Towne Road, Suite 1, Williamsburg, Virginia 23188
Phone (757) 253-0040 / Fax (757) 220-8994

aesva.com

Letter of Transmittal

ATTN: Michael Majdeski DATE JOB NO

January 26,2012 | WO06453-06
ERP i Ao

. FROM:
co.- James City County Rlannring., Marc Bennett

Address: 101-E Mouts Bay Road Tractor Supply Company
Norge Center

Williamsburg, Virginia 23188

WE ARE SENDING YOU THE FOLLOWING ITEMS: X Attached
[ Under separate cover via

[] Original(s) X Print(s) [ Plan(s) [ specification(s) [] Change Order -

[] Copy of letter(s) [] other:
COPIES DATE No. of Pages DESCRIPTION

2 12/14/2011 | 2 BMP Record Drawings and record drawings of on-site storm sewer
2 - Several BMP Certification

THESE ARE TRANSMITTED as checked below:

[ For your approval ] For your signature ] For review and comment
X For your use [] As you requested [] As requested by:
] other: |

REMARKS:

Hey, Michael. Hope to see you soon!

Record drawings have been completed for the BMP and on site storm sewer. Please use the attached in

your field check. | have alre vise Toano Contractors of a small rill on the side slope of the BMP.
Thank You! v
| VIA: [XIHand Deliver CIUPS Ground  [JUPS Next Day Air ~ [JUSPS Mail [] Other:

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

File name: S:\Jobs\6753106-NorgeCtrParcel6\Admin\Correspondence\Transmittals\W06753-06 Transmittal bmp 01-26-2012.doc Page 1 of 1
Form Rev. 7/02



James City County Environmental Division
Stormwater Management / BMP Inspection Report
Infiltration Basin and Trench Facilities

County BMP ID Code (if known): __ Y@~ O\

Name of Facility: _| RACTOY SoPPes "L MF(WTTATION  BMP No. Date: 3 ! z}IL}
Location: Arscacestr TD Mocwr. Suctthiat, Cenrer + Rr £

Name of Owner: T WL C« yLC C aatrorre . NC

Name of Inspector: H : MA‘S‘D?/S\L !

Type of Facility: L€y, 1283t C-2

Weather Conditions: SNNMY— 5 Type: . &Final Inspection (3 County BMP Inspection Program [ Owners Inspection

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

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

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

Accessibility:

Roads \/

Parking Areas \/

Gates ~N l A

Locks ~ ' / A
3 Safety Fencing A l A

Observation Wells/Areas:

Trap Doors \/

Manhole Covers N / A

7
Grates N / A
Steps ~N Q

Pretreatment Devices: (JInlet (3 Sump ﬁorebay O Other

Sediment \/

|

|

‘ Trash & Debris \/

‘ Structure \/
Other

Page 1 of 3



oy oRogting o o Urgent J_ s _ . Comments

Primary Storage/ Infiltration Area:

Trash & Debris \/

Sediment ‘/

Ponding / Drawdown v Bry AT TMe <FiNsPEO
Surface Aggregates R /A

Aesthetics \/ !

Other

Inlet Structure # 1 (Describe Location): SLy CovNes

Condition of Structure \/

Erosion /

Trash and Debris \/

Sediment /

Aesthetics \/

Other

Inlet Structure # 2 (Describe Location): N co oNe

Condition of Structure /

Erosion v

Trash and Debris v
Sediment v <
Aesthetics \/
Other

Inlet Structure # 3 (Describe Location): J / [N
i A)

Condition of Structure

Erosion

Trash and Debris

Sediment

Acsthetics

Other

Outlets - Overflow or Bypass Control Structures (Describe Location): ¥ Co e

Condition of Structure \/

Erosion

Nz
Trash and Debris \/
v

Sediment

Other

Nuisance Type Conditions:

Page 2 of 3



Reutme Urgenf‘ ‘

Comments

Mosquito Breeding

Animals, Rodents

Graffiti

Other

Perimeter (Contributing Drainage Area) Conditions: {ee Relol)

Stabilization

Vegetation Condition

Trash and Debris

AN

Aesthetics

Other

Remarks:

- Ramoue ReMartvimNe €4 S heA TS

Overall Environmental Division Internal Rating: L‘l ‘ S

Signature: h‘/\) ? \/\ \,v

Title:_SC. RECoLCCe TaNEte ez

Date: 3!22/‘2

\

SWMProg\BMP\ColnspProg\SubDetInfil.wpd
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James City County Environmental Division
Stormwater Management/BMP Record Drawing &
Construction Certification Review

Tracking Form

Project Name:  1Racror Swiein, = Norce
Coynty Plan No.: SP~ O~ i
Stormwater Management Facility: INBIcTramios BaNS - G2
BMP Phase #: 11 W11
Information Package Received. Date/By: ilZ?I\‘L - M- MSTesy
o Completeness Check: v
Record Drawing Date/By: il*k! 12 ~ M BomnerT

& Construction Certification Date/By: 12 =M. T
~g/RD/CC Standard Forms (Required for all BMPs after Feb 1?‘ 20010nly)
m/Insp/Maint Agreement # / Date: jjopijiol /6 /‘t, fus D

»/,BMP Maintengnce Plan Location: g AGRowT TXALAN MES ‘fax;e> Th cLu02>)
Other: ‘_!k_é_&!'gfw'% QLT (on CO) ‘
v Standard E&SC Note On Approved Plan Requiring' RD/CC or Cbtmty comment in plan review

#Yes ©. No Location: Plan_ Reuitld (otwmats + SITC Tean MOTES

o/ Assign County BMP ID Code #: Code: _YRo1 %

Prefiminary Input/Log into Division’s “As-Built Tracking Log” -

Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
cf/ Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)

Active Project File Review (correspondence, H&H, design computations, etc.).
Jlnitial As-Built File setup (File label, folder, copy plan/details/design information, etc.).
# _Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).

Pre-Inspection Drawing Review of Approved Plan (Quick logk pripr to Fiald Inspection).
o/ Final Inspection (FI) Performed Date: ¥PM 3 [ 'ﬂ-ﬁ‘l—

Record Drawing (RD) Review Date: Wiac 32212

Construction Certification (CC) Review . Date: & 2
= Actions:

o No comments. I
v Comments. Letter Forwarded. Date: _3 /’2-1 V2
v Record Drawing (RD) = obA LI
1/ Construction Certification (CC) =L
s~ _Construction-Related (CR) - oW
" Site Issues (5D (see Frevs Tgrearsn cu()«"r)
, & Other: __NJA
;//econd Submission: |__ WM JA |
m/leinspection (if necessary): _sja iz, St 1SSLS o (Tlaity
s/Acceptable for . SWM Purposes {RD/CC/CR/Other). Ok to proceed with bond release.
C
N

omplete "Surety Request Form”.
heck/Clean active file of any remaining material and finish “As-Built” file.
Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
Copy Final Inspection Report into County:BMP Inspection Program file.
& Obtain Digital Photographs of BMP and save into County BMP Inventory.
¥//Request mylar/reproducible from As-Built plan preparer.« ee<TRD O& Co
Q/éomplete “As-built Tracking Log".
s/Last check of BMP Access Database (County BMP:Inventory).
a/ Add BMP to JCC Hydrology & Hydraulic database (optional). 4@
;//‘Add BMP to Municipal BMP list (if a County-owned facility) s
Add BMP to PRIDE BMP ratings database.

Inspector: )"\.1/\)0‘ \—\\/\\ Dzte: S’Ilq' }\L
Chief Engineerzw Date: ﬁ ﬂ&] I y A

*** See separate checklist, if needed.
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